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About the Web Site

As the purchaser of this book, Designing Strategic Cost Systems: How to Unleash
the Power of Cost Information, you have access to the supporting Web site:

www.wiley.com/go/costsystems
The password to enter this site is: designing

The Web site contains the following files/link:

Appendix A, Examples of Terms and Definitions (Cost_Terms.doc)

This file contains the terms and definitions that are shown in Appendix A
of the book. You may copy these definitions to a word processing program
and use them as a boilerplate to develop cost terminology that is unique
for your organization.

Appendix B, Templates: Capacity Reporting Models
(Appendix_B.Templates.xls)

This file contains three Excel worksheets that reference the figures con-
tained in Appendix B. These worksheets can be used as templates to set
up capacity reporting models in your organization:

o Figure B.4, Capacity Utilization: Tropical Blends Corporation.
This worksheet shows one possible way to report capacity utilization
in hours. The data in this worksheet feeds the other two worksheets
contained in this file.

o Figure B.5, CAM-I Reporting Model for Tropical Blends Cor-
poration. This worksheet shows the CAM-I capacity reporting
model as shown in Appendix B and how to link capacity hours to
dollars using this model.
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o Figure B.6, Resource Effectiveness Model for Tropical Blends
Corporation. This worksheet presents an example of the Resource
Effectiveness Model as shown in Appendix B. It shows how to tie
the capacity utilization reported in hours to the costs of running the
organization. In addition, it calculates the cost improvement oppor-
tunity for each capacity utilization index.

Appendix C, An Example of How to Use Monte Carlo
Simulations to Set Standards (AppendixC.xls)

This file contains the Monte Carlo simulation model discussed in Appendix
C. You must have Crystal Ball installed to run the Monte Carlo simulation.
If not, you will just see an Excel spreadsheet. Do not try to replicate the exact
results of the Monte Carlo simulation in this file. A Monte Carlo simulation
generates a different set of random variables each time it is run. Therefore,
the results of a particular run will be consistent, but different from a prior run.

Calculation of Total Labor Hours Available
(LaborHrs_Available.xls)

This file provides a template with instructions that guide you through the
calculation of labor hours available per employee as shown in Figure 6.9 in
Chapter 6. You may use this template to perform this calculation for your
own organization.

Download Crystal Ball

Crystal Ball is a powerful spreadsheet simulation program that functions
as an Excel add-in. The Crystal Ball program must be installed on your
computer in order to run the Monte Carlo simulation contained in the file
called “AppendixC.xls.” The link will allow you to download a free trial
version of Crystal Ball from the Decisioneering Web site.

As part of the registration to this Web site, you will automatically receive an update
on related titles published by John Wiley & Sons, Inc. If, afier receiving this update,
you decide you do not want to receive future updates, simply click the unsubscribe
option at the end of the e-mail.
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Foreword

Do you and your fellow managers make wise economic decisions? How
do you know? Do you gather accurate cost information as a valuable
means for helping make intelligent strategic and tactical moves? This book
provides important information, insights, and steps that will make you a
better manager and decision maker.

Designing Strategic Cost Systems is not a technical accounting treatise. It
is not a cookbook. Instead, the book provides guidance for the design,
development, and implementation of a strategic cost system. Such a sys-
tem leads toward better strategic decisions, competitive advantage, and
increased profitability.

The book aims at managers of service and manufacturing organizations.
It targets a wide audience, appealing to managers, supervisors, engineers,
and accountants. These individuals often may be a part of a project team.

The author, Lianabel Oliver, is an experienced consultant who special-
izes in cost management and who has exemplary writing skills. The prose
packs plenty of useful, clear information in a small space. There are numer-
ous examples and illustrations. The book provides a delightful meshing of
the best of theory and practice, woven together in an easily understood,
practical style. It takes a holistic approach to the design of a cost system
versus focusing on it from a strictly accounting point of view.

The book has a major premise. A useful cost system must be geared to
the users and molded to the maturity level of the organization. Some com-
panies are simply not ready for an advanced cost system. They have neither
the resources nor the receptivity to adopt leading-edge cost-management
ideas. The complete organization environment—the senior management’s
attitudes and philosophy, the managers’ culture or values, the organization’s
processes and systems—is pivotal to choosing the cost system that best fits
the company.

No lone approach to systems design can pertain to all companies.
Consequently, the book carefully explores how to develop a design process
that will succeed in a given company environment.
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X Foreword

Successive chapters examine the important aspects of designing a
strategic cost system. Here are some highlights of the thorough coverage
included in this book:

o Determining whether your system is obsolete
o Attributes of a good cost system

o Stages of a redesign project

o Steps in designing a cost model

o Resolving major costing issues

o Setting up and testing cost systems

o Performance measurement and reporting

o Common pitfalls

There are always costs and benefits related to the redesign of cost sys-
tems. Obviously, complexities of the system often raise costs. However, a
cost system that is carefully tailored to a particular organization will pay
for itself and beyond. This book can be a noteworthy bargain. Why?
Because it can supply information and tools to make your cost system a
source of strategic and competitive advantage.

CHARLES T. HORNGREN
Stanford Graduate School
of Business



Preface

How well do you know your costs? Do they reflect the resources consumed
by your business processes? Do you trust the cost information generated by
your financial systems to make key management decisions? The answers
to these questions are critical to your company’s long-term survival.
Although traditional financial statements measure aggregate organizational
performance, they are totally inadequate to identify opportunities to
increase your competitiveness in the marketplace. A good cost system can
provide the business intelligence to make better decisions at all levels in
the organization. Whether you work in a manufacturing or service organi-
zation, cost information is key to identifying possibilities for value creation
and improved profitability.

This book describes how to design your cost system to become a more
effective decision-making tool and a source of strategic advantage. It is based
largely on my experience as a consultant specializing in cost management. In
contrast to other books or articles that you may have read on this subject, this
book does not advocate a specific approach such as activity-based costing,
direct costing, theory of constraints, standard costs, or Six Sigma. It is based
on the premise that a good cost system should be tailored toward the needs
of its users and adapted to the maturity level of the organization. A company
may not have the infrastructure or the organizational readiness to support an
advanced cost system. Not all companies have the resources or the desire to
implement the latest and greatest in cost management thinking. The overall
company environment—the interaction of people, systems, processes, and
management philosophy—is a key driver in determining the type of cost
system that can be implemented in any organization.

This book will provide you with a roadmap for the design, development,
and implementation of a strategic cost system. However, there is no single
approach that can be applied to all organizations. Each company should
develop a process that will work in its particular environment. This book
will describe how to structure a cost systems design project and discusses
the issues that should be addressed upfront from a management, operations,
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and costing perspective. It is addressed toward senior managers who may
be evaluating a cost system redesign project for their organization and
business professionals such as managers, supervisors, engineers, and
accountants who may form part of the project team.

How do you know if you need a new cost system? Chapter 1 addresses
this issue. It presents the different functions of a cost system in an organi-
zation and the trade-offs that may be involved when one system is used to
satisfy different business objectives. It discusses the internal and external
manifestations of a dysfunctional cost system and how it may be affecting
your organization’s performance and competitive position. Finally, it iden-
tifies those situations that should trigger a revision of your cost system to
ensure that it properly reflects changes in the operating environment.

Chapter 2 defines a strategic cost system and describes its major ele-
ments and attributes. Many cost systems are a byproduct of the financial
accounting system. They were established under a traditional framework for
the purpose of valuing inventory and recording cost of sales. From a finan-
cial accounting perspective, the individual product or service cost accuracy
is of secondary importance as long as the aggregate numbers reported on
financial statements are properly stated. In addition, cost systems, particu-
larly in manufacturing organizations, are often a legacy of a bricks-and-
mortar economy where operational control was managed through the use
of standard costs and variance analysis. The rapid technological changes
of the past 30 years, and in particular of the last decade, have made this
accounting model obsolete. Yet many companies continue to use standard
costs and variance analysis to manage their business. For example, in the
pharmaceutical industry, the financial performance of the manufacturing
sites are often evaluated using a metric called the absorption variance.! The
excessive focus on this performance measure often leads to dysfunctional
management behavior and suboptimizes the use of company resources.
Chapter 2 also explains the six major elements that make up a cost system
and how these elements interact to produce reliable and accurate cost
information. In addition, it discusses those key attributes that determine
the usefulness of a cost system as a decision-making tool.

Chapter 3 revolves around the redesign process. The material pre-
sented in this chapter will probably seem very familiar. A cost system redesign
is a major project, and like any project, it should address certain needs,
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have well-defined objectives, and produce specific deliverables. This chapter
will describe the different project stages and how to organize the project
to increase its probabilities of success. The process discussed in this chapter
is not unique to a cost system redesign project, but will be discussed from
this perspective.

Chapter 4 explains the steps involved in developing the system design
and details the major milestones and tasks that should be accomplished at
this stage. The completion of these milestones prior to the system setup
will ensure consistency in the data collection process and minimize wasted
time and effort in reworking information.

Chapter 5 shows how to calculate the costs of a product or service. If
you are familiar with costing processes, you may wish to skim over this
chapter. However, understanding the major cost components and how
they are put together is a fundamental building block of any cost system.
In addition, understanding the current costing methodology and its inad-
equacies is a starting point for any cost system redesign project.

Chapter 6 presents the significant issues that should be addressed
during the development of the costing methodology and subsequent system
setup and test. These issues relate to capacity utilization, yield or process
efficiency, data analysis, labor productivity, cost types, and costing methods.
The discussion and resolution of issues will determine the accuracy and
usefulness of your cost information. It will also provide managers with a
better understanding of the organization’s cost structure and how policies,
procedures, and past decisions affect the reported costs.

Once you have designed a system, you must test and implement it.
Chapter 7 deals with implementation issues. This is the hardest part of a
cost system redesign project. Often, projects die before they even reach this
stage. The implementation process requires time, effort, and persistence.
It demands the support of key users in operations, accounting, and of
course, information systems. Information systems will be a key player at
this stage of the process. In this chapter, we will present some guidelines
on how to manage the implementation process to increase its chances of
success and minimize the organizational pain that may be involved with
the establishment of a new system.

Chapter 8 discusses performance measurement as an integral part of
a cost management system. Performance measures link strategy to execution;
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a cost system ties this execution to its financial implications. A target of a
95 percent customer satisfaction level will place very different demands on
the organization’s resources than a target of 80 percent. The cost system
integrates strategy, measurement, and financial performance in a holistic
manner so that management can tie strategy and execution with the financial
results of the organization.

Chapter 9 discusses the common pitfalls of a cost system redesign
project. It presents major obstacles or challenges that can undermine a
cost redesign project and eventually lead to its demise. It also suggests
proactive measures that a team can take to ensure that the cost system is
successfully implemented and withstands the test of time.

Chapter 10 summarizes the key themes that are threaded throughout
this book. First, you must be committed. A cost system redesign is a major
undertaking. The major players in the organization must be staunch sup-
porters of the project, particularly its top management and the members
of the project team. I have worked with organizations in which top man-
agement verbally expresses its commitment to the project, but refuses to
allocate any incremental people or funds for its execution. Actions speak
louder than words. Second, you must have a realistic timeframe. Your cost
system did not become obsolete overnight and will not be fixed overnight.
The implementation timeframe depends on a number of factors: the num-
ber and expertise of the personnel assigned to the project, the availability
and accessibility of operational data, the state of your information systems,
and the stability of your organizational environment. Third, you must
understand the limitations and constraints that will place boundaries on
the project. These restrictions may be physical constraints such as the
capabilities of your information systems or policy and procedural con-
straints as determined by management or corporate mandates. Fourth,
you should mix and match different interdisciplinary approaches to devel-
op a cost model that makes sense for your business. Do not fall in love
with any one approach that may not be appropriate for your particular
organization. Finally, you must provide for a mechanism to review your
cost system on a periodic basis to ensure that it reflects current business
conditions and does not become obsolete over time.

Three appendices supplement the material covered in this book.
Appendix A provides an example of cost terms and definitions that can be
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used as a starting point to develop cost terminology for your organization.
Appendix B discusses time-based capacity models and how they can be
linked with cost information to highlight opportunities for improvement.
Appendix C describes the use of Monte Carlo simulations to incorporate
the effects of uncertainty in setting time standards.

This book will address the needs of both service and manufacturing
organizations. As mentioned previously, cost systems were developed pri-
marily to address the needs of a bricks-and-mortar economy rooted in
manufacturing. As we move toward a knowledge-based economy, we
must learn to apply these concepts within a different context. Although the
linkage is not as straightforward, most concepts that have traditionally
been used in manufacturing are equally appropriate for the service and
knowledge-based sector.

A good cost system is an investment that pays for itself. It allows you
to identify opportunities to create value for the customer and increase share-
holder wealth. This book will provide you with the tools to transform your
cost system into a source of competitive advantage for your organization.

ENDNOTE

1. This variance measures the difference between actual and standard
labor and overhead costs incurred in a particular time period.
The standard cost of the products is “absorbed” into inventory;
the difference between the actual and standard costs—the
absorption variance—is usually charged to cost of sales.
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Is Your Cost System Obsolete?

Most organizations have some type of system in place to calculate and report
costs. These systems vary in degrees of complexity and sophistication, from
the simple spreadsheet model running on a standalone computer to an
integrated enterprise application running on a server or mainframe sys-
tem. These cost systems are usually based on a set of assumptions about
the operating environment that drives the cost calculations. These assump-
tions, as well as the cost calculation methodology, determine the accuracy
of the cost information and its reliability and relevance for management
decision making.

Once organizations develop a cost model and standardize the method-
ology, these practices are rarely reexamined or revisited. However, if the
operational data that underlie the cost calculations are not updated on a
continual basis and the costing methodology is not aligned to the business
processes, a cost system will rapidly fall into obsolescence. This situation
occurred in the late 1970s and early 1980s, when manufacturers based
their cost calculations on direct labor hours despite the increased automa-
tion of their business processes. The lack of a clear relationship between
the business processes and the output generated by the cost system created
serious distortions in the information reported and resulted in a loss of
credibility for management accountants. In many organizations, cost sys-
tems became dysfunctional tools that had little value for management
decision making. Kaplan and Johnson brought this issue to the forefront
with their book Relevance Lost.!

Obsolete cost systems are the result of evolutionary changes in the
business processes and procedures that are not incorporated in the costing
practices of the organization. These cost systems become outdated and no
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longer support the strategic direction of the organization. Dysfunctional
cost systems have impaired or abnormal functioning. They do not work as
designed and often encourage suboptimal behaviors among managers and
employees. Obsolete cost systems are usually dysfunctional, but not all
dysfunctional cost systems are obsolete.

Obsolete, dysfunctional cost systems do not develop overnight and
manifest symptoms that are often difficult to ignore. The deterioration
process is gradual and often goes unnoticed. Usually external pressures
will force management to take a hard look at the company’s cost system
in order to remain competitive.

Dysfunctional cost systems manifest symptoms that are often difficult
to ignore. In this chapter, we will discuss the common manifestations of
obsolete, dysfunctional cost systems. Some of these warning signs are doc-
umented in the accounting literature and others are based on situations
that I have come across in my consulting practice. Before we discuss these
symptoms, however, we must understand the functions of a cost system in
an organization and the trade-offs that may be involved when one system
is used to satisfy different business objectives. Such multiplicity of purposes
often results in inadequate cost systems that ultimately fall into obsolescence.

FUNCTIONS OF A COST SYSTEM

Organizations generally establish a cost system to serve several purposes.
Kaplan addressed this issue by identifying three major functions of a cost

system:?

1. Inventory valuation involves the periodic allocation of production
cost between cost of goods sold and inventory.

2. Operational control provides feedback to managers on the resources
consumed.

3. Individual product cost measurement addresses the development of
unit costs for goods manufactured.

Kaplan argued that no one single system could adequately address
the demands made by the diverse functions of a cost system and therefore
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proposed the use of multiple cost systems to satisfy the different needs for
cost information.

Kaplan was strongly criticized by accounting practitioners who argued
that multiple cost systems were not practical or economically feasible in
the real world. Subsequently, he published an article in which he describes
the four stages of a cost system, with the final stage being an integrated cost
management system that could address the multiple demands for cost
information made by its users.? The harsh reality is that for most compa-
nies, one cost system must be enough.

As initially described by Kaplan, the functions of a cost system
revolved around manufacturing where the activity-based costing revolu-
tion began. However, the functions of a cost system are broader than those
described by Kaplan. Figure 1.1 shows the functions of a cost system in
service and manufacturing organizations and the type of information that
is provided by each function. Cost systems serve four major purposes in
an organization:

Figure 1.1 Major Function of a Cost System

Cost
Measurement

Financial
Reporting

Develop total or unit costs for a
variety of purposes including
financial reporting, performance
measurement, or decision support.

Prepare financial reports for legal,

management, or tax purposes.

Decision
Support

Performance
Measurement

Link operational performance
measures to their impact on
resource utilization and costs.

Provide information to make key
business decisions
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1. Financial reporting. This function involves financial reporting for
management, legal, and tax purposes. It has been the primary
focus of many cost systems for decades. In manufacturing organi-
zations, the emphasis is on inventory valuation and the allocation
of manufacturing costs between inventory and cost of goods sold.
In service organizations, it may involve transfer pricing or cost
allocations so that subunits of the organization pay their fair share
of the costs incurred to deliver a service.

2. Cost measurement. This function entails developing costs, per unit
or in total, for a variety of different items—products, services, cus-
tomers, projects, programs, departments, or work areas. Manufac-
turing organizations tend to be more advanced in costing proce-
dures than service organizations due to the focus of cost accounting
practices on manufacturing entities. With the rise of a service econ-
omy based on knowledge and information, the need to cost services
has risen dramatically. It is no longer acceptable to manage service
organizations in the aggregate. Cost information is important to
determine the mix of services and customer profitability similar to
manufacturing organizations.

3. Performance management. In the past, accountants attempted to con-
trol the business processes through the use of standard costs and
variance analysis.* Increased automation has placed operational
control where it should be—in the hands of the manager who is
accountable for results. A cost system should not be focused on
analyzing the past, but in making the critical link among opera-
tional measures, resource utilization, and costs in order to impact
the future. It should be a tool to help manage organizational per-
formance. In this function, most cost systems are severely lacking.

4. Decision support. Cost systems should provide information to make
key decisions such as subcontracting services, product expansion
or divestiture, capital investments, and many others. Many com-
panies use full costs for these types of decisions.” However, this
type of cost may be not appropriate for a particular situation and
may in fact lead to the selection of a suboptimal alternative. The
following situation illustrates this point. One of my clients used full
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costs to subcontract the manufacturing of an unprofitable product.
These costs included fixed overhead, which the company would
incur regardless of whether they produced this product. When the
owner informed me of his decision and showed me the cost analysis,
I pointed out that he would probably expect to see a further dete-
rioration of his financial results as a consequence of this action. The
following month bore out my prediction—the company experi-
enced a dramatic reduction in net income. At the time the decision
was made, the sales price of the product covered its variable costs
and contributed to the recovery of the fixed overhead costs of the
facility. With the outsourcing decision, the company decreased the
net incremental sales revenue of the subcontracted product but
continued to incur the fixed costs of its manufacturing facility.®
This situation resulted in a deterioration of the cash flow position
and financial performance of the organization.

The key to designing a strategic cost system is understanding what are
the most important functions for your organization and how much you are
willing to invest to make it work. A cost system may be perfectly adequate
for financial reporting purposes, but totally inadequate for cost measurement
or decision support. Data collection and maintenance also have a cost, so
the more cost information you require, the more resources you will need to
develop and maintain the system. You may choose to design a system that
is less precise and less integrated with operational measures, but captures
the essence of your organization’s cost structure with a lower investment
of time and resources. The design of cost systems involves a trade-off
between precision and the costs of data collection and maintenance. You
must ensure that the system satisfies the critical business needs without
placing an undue burden on the organization.

SYMPTOMS OF A DYSFUNCTIONAL COST SYSTEM

Although your cost system may not be obsolete, it might be creating dys-
functional behavior in your organization. The deterioration of a cost system
is a gradual progression: processes change, people leave, and knowledge is
lost. The day-to-day activities consume the time, energy, and focus of the
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Figure 1.2 Symptoms of a Dysfunctional Cost System
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7. Inconsistency in reported data.

8. Managers engage in suboptimal decision
making.

organization. Nonessential activities such as updating operational standards,
reviewing processes and procedures, or revising the cost methodology are
put on the back burner.

The warning signs of a dysfunctional cost system are unmistakable.’
I have categorized the warning signs into two major groups: internal and
external manifestations. Internal manifestations are those that occur with-
in the organization and are usually communicated by an internal user such
as a department manager or project engineer. External manifestations are
signals provided by our customers or suppliers that something is seriously
amiss with the cost system. Figure 1.2 summarizes the internal and exter-
nal warning signs of an obsolete cost system.

Internal Warning Signs

1. Users complain that the financial reports are inaccurate or do not reflect
the reality of the business operations. When financial results are out of
line with management expectations, it may be a signal that the cost
system is not capturing the reality of the business processes.
Accountants need to investigate whether the problem lies in oper-
ations, accounting, or both areas. For example, is it an error in the
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product or process specifications? Is it a problem with the cost
assignment methodology? Is it a combination of operational and
accounting issues? The result of this investigation may uncover the
next warning sign.

. Managers cannot explain the financial results. Managers should be
able to give simple explanations for their profit margins and costs.
If your management cannot explain the financial results, it is time
to take a hard look at how you are reporting the numbers. Some-
times even the accountants cannot explain the financial results.
Although accountants can usually trace the debits and credits and
provide you with an accounting explanation of the numbers reported,
they sometimes cannot articulate a clear explanation from a business
perspective. This situation often signals a disassociation between the
cost system and the underlying business processes it purports to
represent, leading to the next warning sign.

. Managers do not use financial reports. I have walked into several
companies where the operational managers stack the financial
reports in a corner. When queried on the usefulness of these reports,
they voice several complaints that (a) the reports are too late, (b) the
information is stale, (c) the reported costs do not reflect the true
costs of the operation, and (d) they are too difficult to understand.
Some companies are more diligent than others about forcing their
managers to use financial reports. However, in companies where
this discipline does not exist, financial reports just gather dust.

. Managers develop their own cost models. If nonfinancial managers do
not agree with the methodology to estimate costs, they will develop
and use their own cost models. I have seen this phenomenon
repeated time and time again over the course of many years. Some-
times, this situation develops into a “he said, she said” between
accountants and the users that they allegedly support.

. Managers want to drop seemingly profitable products or services. Managers
know the time and resources that are required to deliver a service
or manufacture a product, regardless of what the cost system is
telling them. A low-volume product, for example, may be more
costly than a high-volume product, even though it requires the
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same amount of labor, materials, and process time. Because the
product is produced only sporadically, it involves a learning curve
each time the product is manufactured. The cost system may fail
to capture the true costs of the product if this learning curve is not
factored into the cost equation.

. Accountants spend a lot of time on special analyses or requests. A cost
system should provide managers with the information they need
on a regular basis. Routine requests for cost information should not
be a major undertaking. When simple requests consistently turn
into special projects, it may signal that your cost system is inade-
quate to satisfy the basic information needs of the organization.

. Inconsistency in reported data. Many financial transactions are
recorded using operational data such as units sold, units produced,
process hours, labor hours, or transactions processed. When the
operational data shown in management reports does not tie to the
operational data used to record transactions in the general ledger,
there may be a serious problem lurking in your cost accounting sys-
tem. It may signal a breakdown in your data collection procedures
or a change in the business that is not being properly accounted for
by your costing methodology or accounting procedures.

. Managers engage in suboptimal decision making. This situation occurs
when the design of the cost system encourages managers to make
decisions that are contrary to the best interests of the organization.
For example, operations managers may inflate time and yield stan-
dards to meet targeted performance levels for the business unit, not
understanding the impact of this decision on the pricing or mar-
keting strategies of the organization. Cost allocation and transfer
pricing systems, which organizations use to assign costs to different
business units for performance measurement and tax purposes,
may also create inefficiencies in the work environment and lead to
suboptimal decisions. I have seen companies where service units
engage in endless negotiations with their internal clients, often
delaying projects and resulting in a waste of precious management
resources. In its worst manifestations, the business unit manager
opts to use a third-party service provider because the internal sup-
plier is “too expensive.”
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External Warning Signs

1. Customers accept price increases without complaint. Customers know
the value of your products and services. When they accept a price
increase without much objection, it may be a signal that you are
underpricing your products. One of my clients was simply floored
when a customer accepted a price increase that was almost double
what had been previously charged for the service. When this type
of situation happens, it may signal that your customer understands
your costs better than you do.

2. Competitor prices are equal to your costs. One of my clients repeatedly
encountered this symptom. Its competitors not only outbid them
for orders, but their prices were equal to my client’s production cost.

3. Supplier bids are lower than expected. When outsourcing a product or
service, a company can compare the bid to the cost of providing
the product or service internally. If the supplier’s bid is significantly
lower than your costs and they use similar technologies and processes,
your cost system might be providing inaccurate information.

4. You have no competitors in a particular market niche. Unless you operate
in a monopolistic environment or have high barriers to entry, you
should expect competition. If you have a highly profitable niche
all to yourself, your cost system might be reporting artificially high
margins.

If your cost system is manifesting one or more of these warning signals,
you should evaluate whether a system redesign is called for. Obviously,
these symptoms manifest themselves in degrees of severity. Some symp-
toms may be more severe and signal a higher business risk than others.

NEED FOR REDESIGN

Even if your cost system is not manifesting any of the symptoms previ-
ously discussed, you may still want to review your system design and
setup. Cooper has identified several situations that call for a review of your
cost system to which I have added a few of my own.? (See Figure 1.3.)
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Figure 1.3 Events That Usually Trigger a Cost System Review
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Increased competition

Deregulation

Changes in desired behavioral goals

Organizational change

Introduction of new technology. Whether the technology is disruptive,
such as the Internet, or an evolution from your current technology
platform, the introduction of new technology requires that you
revisit your business processes and understand how these are being
captured by your cost system.

Changes in the use of support functions. A new product or service may
cause a shift in the type or amount of resources that it demands
from its support functions. A change in the business process or cus-
tomer specifications may also change the support requirements of
a particular product or service. Any change in the use of support
functions should prompt a revision of how the costs of these
resources are being assigned to the products, services, or different
operating units.

. Changes in the marketing strategy. If you are changing the focus of

your marketing strategy, for example, to bundle or unbundle prod-
ucts or to emphasize a particular market niche, be sure your cost
system is correctly reporting the profit margins for these products.
A cost system may underestimate the cost of serving a particular
market. At one of my employers, the sales and marketing division
decided to market a unique product to a specific geographic
region. On paper, the product looked very profitable with a high
gross margin.” When I talked to the controller of the manufacturing
facility, he was quite distressed by this new strategy. Apparently,
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there were many hidden costs not reflected in the gross margin of
the product. Because the product was only scheduled for production
once or twice a year, there was a significant learning curve
involved with each production run. In addition, the sales and mar-
keting division would place orders of approximately 500 units a
year, but the manufacturing facility could only produce it in lots of
2,500 units per year. The inventory carrying costs as well as the
risks of obsolescence were not reflected in the unit cost, generating
an artificially high margin for this product.

. Changes to the business processes. Any significant change to the busi-
ness process should be reflected in the costs. You must ensure that
the change has been incorporated into the operational parameters
that drive the cost calculations, and is being properly accounted
for by your costing methodology as well as the accounting and
data collection procedures of your operations.

. Increased competition. If your competition intensifies, costs become
a matter of life and death. Your company cannot afford to make
mistakes, because your competitor will be there to fill in the gap.

. Deregulation. Deregulation opens the door to increased competi-
tion. Accurate knowledge of costs becomes vital in identifying
market opportunities and increasing overall profit levels.

. Changes in desired behavioral goals. If management wants to encour-
age a different type of behavior in its employees, it must ensure
that its cost system will promote the desired behavior. Suppose a
company wanted to encourage the use of common parts in the
design of new products. If the cost system does not differentiate
between the costs of a common versus a unique component, an
engineer will have little incentive to use common parts because
there is no visible cost differential. A word of caution—be very
careful when you use a cost system to promote behavioral change.
Dysfunctional consequences can ensue. In the example given here,
design engineers may start trading off functionality or quality by
using common parts, which will make the product less attractive to
the customer. The behavioral consequence of a cost system must
be looked at in its entirety—not only the costing methodology, but
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also the information it feeds into other management subsystems
such as transfer pricing and performance measurement.

8. Organizational change. Whenever there is a major change in the
organizational structure of a company, the cost system should be
reexamined to ensure it still reflects the management philosophy,
information needs, and business processes of the organization. If
the change is the result of a merger and acquisition, a reevaluation
of the cost system becomes imperative to ensure that all subunits
of the organization are capturing and reporting costs in a consis-
tent manner.

Cost systems are dynamic; they should change and evolve with the
business. Any major change to a process, product, service, or business
strategy should prompt a review of your cost system. The review process
should be done at least once a year. It does not have to be a major under-
taking. However, it should be sufficiently thorough to ensure that the cost
system is accurately capturing the costs of your operations, encouraging
the desired employee behavior, and meeting the needs of its users.

SUMMARY

The redesign of a cost system is a major undertaking that requires a signif-
icant amount of time and resources. Before embarking on a project of this
magnitude, you should evaluate the information needs of the organization
and where the current cost system is failing. Although your cost system
may be showing symptoms of wear and tear, it could just need a tune-up
versus a major engine overhaul. It is far easier to modify the system as the
business evolves than to revamp the entire system in a one-time initiative.
Herein lies the importance of reviewing the adequacy of your cost system
on a regular basis. In the remaining chapters of this book, we will guide you
through the steps of a cost system redesign, whether you just need a tweak
OT a major repair.
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ENDNOTES

1. H. Thomas Johnson and Robert S. Kaplan, Relevance Lost: The
Rise and Fall of Management Accounting (Boston: Harvard Business
School Press, 1987).

2. Robert S. Kaplan, “One Cost System Isn’t Enough,” Harvard
Business Review (January-February 1988).

3. Robert S. Kaplan, “The Four-Stage Model of Cost Systems
Design,” Management Accounting (February 1990): 22-27.

4. Variance analysis is the process that examines the differences
between actual and standard or budgeted costs to determine
their underlying causes and identify opportunities for cost
improvement.

5. Full costs are the sum of all resources required to manufacture a
product or deliver a service. In manufacturing organizations, it is
the sum of labor, materials, and overhead. In service organiza-
tions, it is the sum of labor, ingredients, supplies, and other indi-
rect costs involved in providing a service.

6. Accountants use the term contribution margin to describe the net
incremental sales revenue. It is defined as the sales price less the
variable cost per unit.

7. Robin Cooper was one of the first individuals to describe the
symptoms of an obsolete cost accounting system in his article,
“You Need a New Cost System When...,” Harvard Business
Review ( January-February 1989). I have summarized these
symptoms in this section and added a few of my own based on
my experience in this area. Because cost accounting systems are
usually integrated to the financial and operational control sys-
tems of the organization, these warning signals may also be
indicative of a larger problem with your financial accounting
and internal control system. For a more detailed discussion, see
Lianabel Oliver, The Cost Management Toolbox: A Manager’s Guide
to Controlling Costs and Boosting Profits (New York: AMACOM
Books, 2000), 10-12.
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8. See Cooper, “You Need a New Cost System When....”

9. Gross margin is the difference between sales and cost of sales. It
represents the amount of money left over after deducting the
cost of goods sold that is available to cover operating expenses.
It is usually reported on a total and per unit basis.
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What Constitutes a Strategic
Cost System?

Not all cost systems are created equal. Some cost systems are better than
others in meeting the needs of their users and providing information for
management decision making. In addition, as we saw in the prior chapter,
some cost systems show clear signs of aging and obsolescence. Many
organizations reengineer their business processes and forget to revamp the
accounting systems and procedures that support these processes. This sit-
uation often results in distorted costs and large adjustments to the financial
statements at the end of a reporting period.

So what are the elements of a good cost system? What key attributes
will determine its usefulness and longevity? In this chapter, we will discuss
the six major elements that comprise a strategic cost system. We will also
explore the attributes of these systems and how you can design them into
your costing processes.

WHAT IS A STRATEGIC COST SYSTEM?

A strategic cost system satisfies the legal and management requirements
for financial information and supports the strategic objectives of the organi-
zation. It should accurately reflect the business processes and meet the
needs of its users in a timely manner. It should provide relevant informa-
tion for management decision making and elicit changes to organizational
processes, procedures, and employee behavior that will eventually lead to
increased margins, lower costs, higher quality, and improved customer
service.

A cost system does not have to incorporate advanced cost manage-
ment practices to be considered strategic. In a 2003 survey of management

15
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accounting practices conducted by the Institute of Management Accountants
(IMA) and Ernst & Young (E&Y), respondents indicated that while there
is a great need for accurate cost information, adopting new cost manage-
ment tools is not a priority in the current economic environment.! The
finding coincides with my own experience, where I have been asked to
design cost systems that can work within the current operating environ-
ment of the organization.

ELEMENTS OF A STRATEGIC COST SYSTEM

Figure 2.1 shows the elements of a strategic cost system and the role that
each element plays within it. A strategic cost system consists of six major
elements:

1. Costing methodology. The methods used to cost products and services.

2. Data. The operational and financial information that supports the
cost calculation.

3. Procedures. The accounting and operational procedures used to
record actual data into the general ledger or its subsystems.

4. Systems applications. The software available to gather, store, and
report data.

5. Performance indicators. The measures that will be used to evaluate
managerial performance.

6. Reports. The operational and financial reports that are required by
the business.

For a cost system to work effectively as a financial and managerial
tool, all six elements must work together to provide information that is rel-
evant, timely, and accurate. When one element is weak or inconsistent with
another element, it hinders the ability of the cost system to gather, analyze,
and report cost information and hence provide an effective decision-making
tool. In the section below, we will explain in more detail each element and
how it can affect the design and functionality of your cost system.
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Figure 2.1 Elements of a Strategic Cost System
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Costing Methodology

The costing methodology describes how the organization costs its products
and services. It defines the major cost components and how each element
is calculated and reported. In traditional manufacturing organizations, for
example, product costs are usually broken down by labor, materials,
and overhead.? High-technology manufacturers that have low labor and
high overhead costs may choose to calculate and report costs into just
two categories: materials and conversion costs (i.e., the sum of labor and
overhead). Service organizations vary in terms of how they calculate and
report costs. For example, professional service organizations may segregate
the cost of their billable hours into labor and overhead, which are its major
cost components. Other organizations may break down overhead into
several components such as depreciation, maintenance and repair, supplies,
and other. Still other organizations calculate costs without separating individual
cost components on a regular basis.

Whatever methodology is used to calculate costs, it should be well-defined
and clearly documented. The documentation will ensure that the methodology
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can be replicated in subsequent time periods in a consistent manner. It
also facilitates the training of new employees as people leave the organi-
zation or are transferred to other areas.

Data

Cost calculations are based on financial and operational data that reflect
how resources are consumed by a product or service. Financial data usually
consist of the actual, budgeted, or estimated costs that are recorded some-
where in the accounting system on a total or per unit basis. This information
can be found in the general ledger, the annual budget, or a financial fore-
cast. Sometimes, the cost information resides in another subsystem such as
payroll or inventory management, which feeds the general ledger. Calcu-
lations can also be based on estimates or benchmarks such as vendor
quotes, industry averages, or best practices. For cost calculations to be
accurate, they must be based on accurate financial information.

Accurate financial information, however, is only one part of the equa-
tion. In a cost calculation we quantify, in monetary terms, the resources
used to deliver a product or a service. The line managers of an organiza-
tion usually determine the quantity of resources required to manufacture
a product or deliver a service and document these resources in a product or
process specification sheet. Sometimes this determination is done in a sci-
entific manner using quantitative methods such as statistical sampling and
time studies. At other times, it is a guesstimate based on prior experience
or an expert’s judgment. If the operational data are inaccurate, unreliable, or
outdated, accurate financial information will not produce meaningful costs.
As the old saying goes, “Garbage in, garbage out.” I have witnessed first-
hand companies that rely on obsolete time standards or bills of materials
to calculate their costs. Then their managers wonder why the cost num-
bers are too high, too low, or not in line with their expectations based on
their knowledge of operations.

Accurate and reliable cost information requires high-quality financial
and operational data. These data are the fundamental building blocks of a
cost calculation and a critical element of any cost system.
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Procedures

Accounting procedures capture and report the financial data that is gener-
ally used to calculate costs. When an organization develops or updates its
costing methodology, it must examine the accounting procedures to
ensure that they collect and report data in a manner that is consistent with
the proposed changes. Although a costing methodology can be developed
independently of the numbers in the general ledger, typically accountants
use these numbers as a starting point when developing product or service
costs. If the accounting procedures do not support the costing methodology,
any unit cost information developed with this information may be inaccurate.
At a minimum, the information may have to be recast in a different format
before it can be used to develop costs. One of my clients had organized its
departmental cost centers by customer. The redesign of its cost system
involved restructuring the general ledger by production facility to facilitate
the capture of actual costs using the new costing methodology.

Many companies establish unit costs during the annual budgeting
process. Sometimes the accounting procedures used in the budget differ
from the accounting procedures used to collect and report actual data at the
beginning of the new fiscal year. This situation sets the stage for inaccurate
costs. For example, suppose a department such as building maintenance
was distributed to other departments in the budget based on an estimated
percentage of time spent supporting an operating unit. The accounting
department, however, has always distributed building maintenance based
on square footage and continues this process at the start of the new fiscal
year. This inconsistency in accounting procedures between budgeted and
actual costs will generate costing inaccuracies that will be reflected in budget
or cost variances during the fiscal year. Moreover, the comparison of actual
and expected costs will not be meaningful because they were prepared
using different accounting procedures that affect the costing methodology.

Operational procedures can also affect cost information. Many trans-
actions recorded in the general ledger originate from operational areas
such as material usage, labor hours consumed, units produced or sold, and
line items shipped, among others. If the employees responsible for entering
and maintaining this information do not follow the established data entry
procedures or perform these incorrectly, these errors will eventually result
in inaccurate financial information.
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Moreover, operational procedures must be consistent with the estab-
lished costing methodology. At one of my clients, quality samples taken
from the production line were entered into the production control system
as good output. Once these samples were inspected by the Quality Control
(QC) department, they were scrapped in the system and physically
destroyed. The accountants, however, had correctly excluded QC samples
from the standard output per lot in setting the cost standards. The end
result in the general ledger was a very favorable yield variance when the
production order closed, partly offset by a very unfavorable scrap variance
in subsequent months. Not only was cost information distorted, but also
the high scrap costs generated a lot of attention from their corporate head-
quarters. It was during the cost redesign project that we uncovered the
source of the problem—an inconsistency between the data entry proce-
dures in manufacturing and the costing methodology used by accounting.

Cost system designers should review the accounting and operational
procedures that support the established costing methodology. Any error,
inconsistency, or omission will eventually translate into inaccurate cost
information, particularly if it is not uncovered in a timely manner.

Systems Applications

The systems application is critical in determining the ease of computation,
the access, and the availability of information of your cost system. A cost
system often uses information that is stored in other applications to calcu-
late costs. In manufacturing companies, the cost system draws on infor-
mation stored in the bill of materials, the item master, and the routing file
to calculate product costs.? Service organizations have time standards for
critical processes that are stored in a planning or customer management
system. Therefore, it is very important that accountants understand which
subsystems affect their costing process, how these subsystems were set up,
and how they might impact the cost calculations.

All costing applications, which are part of a larger enterprise system,
have their limitations. Unless you decide to develop a custom solution,
which is an expensive and time-consuming alternative, you will probably
have to make trade-offs between the design of your cost model and how it
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must be set up to run in your computer system. However, the system
should work for you and not vice versa. You should not evaluate what the
system can do first and then design your cost system. Determine what you
want the system to do and then evaluate whether the existing or proposed
system can accommodate your business needs.

Most cost applications use a very traditional cost accounting model.
Anything that is untraditional will require a workaround—tricking the sys-
tem to make it calculate costs the way you have designed your cost model.
Workarounds may result in a unusual setup. At one client, we entered
depreciation into the bill of materials because it was the only way we could
charge this cost directly to the product. We then modified our accounting
procedures to properly classify these costs in the general ledger and devel-
oped reports that would segregate costs in the correct categories for man-
agement reporting.

Even with workarounds, it may not be possible to implement the
design of your cost system given the system limitations. For example,
another client has a cost system that calculates fixed overhead as a percent
of either labor or materials costs. Their choice is either to calculate the
fixed overhead costs outside of the system and enter the cost manually, or
to use the overhead cost calculation provided by the system, which may
not reflect the true costs of manufacturing. They opted to continue to use
the current system, understanding the trade-offs involved with this choice.

Some organizations use a spreadsheet program to develop the costs
of their product or services and then enter the unit cost into the appropri-
ate systems application. I strongly discourage this approach. Spreadsheet
applications are rarely documented. They are often passed from one
employee to another as people leave the organization or change jobs, and
the logic behind the original spreadsheet model is often forgotten or not
well understood. This situation may result in costing errors or inaccuracies.
It also makes it difficult to replicate costs for your products or services
based on the information in your system. However, sometimes the nature
of the business and the limitations of your costing system may force you
to use a database or spreadsheet program for these purposes. If this is the
case, make sure that the spreadsheets are properly documented and that
they can be tied with relative ease to the unit cost information in the system.



22 What Constitutes a Strategic Cost System?

Performance Indicators

A strategic cost system should highlight opportunities to improve the bottom
line. Many organizations have performance indicators on yields, occupancy
rates, capacity utilization, labor efficiency, customer service levels, and defects
per million, but their cost system does not quantify how a change in these
measures affects the financial results. As a result, it is often difficult for
operations managers to see the link between their actions and the financial
performance of the organization. A strategic cost system should have the
capability to quantify the financial impact of nonfinancial performance
indicators. This calculation may reveal hidden costs and opportunities that
are otherwise not visible by analyzing traditional financial reports.

Suppose a pharmaceutical company manufactures two drugs, X and
Y. Drug X has a manufacturing yield of 90 percent and Drug Y has a yield
of 95 percent. Where should the company focus its improvement efforts—
on Drug X or Y? It depends on the sales volumes of the products and the
cost of the key ingredient. Suppose Drugs X and Y are both high-volume
products. However, the cost of the key ingredient of Drug X is $50 per
kilogram and Drug Y, $500 per kilogram. It is possible that when you
quantify the financial impact of an improvement in the manufacturing
yield for both products, the company would be better off working on Drug
Y than Drug X even though it already has a higher manufacturing yield
than Drug X. When your cost system can tie nonfinancial performance
measures to their cost implications, managers can focus on those areas that
will result in higher financial returns for the organization.

A cost system becomes truly valuable when operational managers
can understand the financial impact of the decisions that they make on a
day-to-day basis in an intuitive manner, without waiting for the month-end
financial results. The following anecdote, a true story, illustrates this point.
The owner of a company ordered his production supervisor to stop the
current production run on a machine and reset the equipment to satisfy a
very small order from an important client. This particular machine was
very large and had high setup costs. The production supervisor turned to
the owner and said something like this: “If you want me to stop the cur-
rent production run, I will. But it is probably cheaper to buy these units at
Kmart and ship them to the customer than to reset this machine for a dif-
ferent product.” Production was allowed to continue uninterrupted.
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Reports

The sixth element of a cost system is the reporting structure—how infor-
mation is accessed and presented for decision-making purposes. A strategic
cost system should provide users with the capability to generate reports
that are simple, understandable, and easy to use. Moreover, users should
be able to access this information with minimal intervention from accounting
or systems. Unfortunately, many companies do not have these inquiry and
reporting capabilities in their information systems. In these situations,
reports must be designed and programmed to meet the information needs
of the users and allow them to access information in a timely manner.
Accountants typically design the format and content of the cost reports
that are distributed to the users. Traditionally, these reports focus on the cost
side of the equation only and do not include the critical operational param-
eters that are driving these costs. A strategic cost system should tie the
financial and operational perspective in its reporting structure. It is difficult
to understand the costs if you do not understand the context in which those
costs were generated. Some key operational parameters may be sales or
production volume in units, transaction volume, hours billed, and process
or labor hours used, among others. Suppose you were designing a report to
show the manufacturing costs of your products. A well-designed report
would not only show the cost breakdown by major cost category (e.g., labor,
materials, and overhead) but also the key operational parameters driving the
costs: labor hours, setup hours, process hours, and manufacturing yield. In
this manner, the user can understand the cost differences from one product
to another by examining the operational parameters underlying these costs.

Considerations for Effectiveness and Design

Although all cost systems have the six major elements just discussed, some
elements are so weak that they diminish the effectiveness of the system as
a managerial tool or sometimes even destroy its credibility in the eyes of
management. An effective cost system requires that all six elements work
in an integrated fashion to provide information that is relevant, timely, and
accurate.

You will notice in Figure 2.1 that people are at the center of all six ele-
ments. Although I have not included people as an element of a strategic
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cost system, it is the people who design, operate, and use the system on a
day-to-day basis who determine how well it works as a strategic decision-
making tool. These people are found in all areas of the organization, from
the accountants who record and analyze financial data to the frontline
employees who are entering detailed production or customer transactions.

Beyond an integration of the six elements, a cost system should have
a well-thought-out design that reflects the management philosophy and has
a sound theoretical framework. This design should take into consideration
certain key attributes, which, in my experience, are essential to developing
a robust system that will withstand the test of time. These attributes are dis-
cussed in depth in the next section.

ATTRIBUTES OF A STRATEGIC COST SYSTEM

Strategic cost systems possess certain key attributes that determine their
usefulness as a financial and managerial decision-making tool. These seven
attributes are listed in Figure 2.2. An understanding of these attributes is
fundamental because they will be used to make trade-off decisions that
affect your cost system design. By coming back to these key attributes, a
project team can justify decisions in terms of how cost data will be gathered,
calculated, or reported within a sound theoretical framework.

Figure 2.2 Attributes of a Strategic Cost System

1. Cost systems should be simple.

Cost systems should be user friendly.

Cost systems should be reasonably accurate.

Cost systems should be accessible.

Cost systems should be flexible and multipurpose.

Cost systems should be relevant for decision making.

N o s W N

Cost systems should be dynamic.
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Key Attribute 1: Cost Systems Should Be Simple

This attribute seems like motherhood and apple pie. Conceptually, we
could probably all agree that cost systems should be simple. The imple-
mentation of this concept is where the rubber meets the road. Business
processes are complex. The challenge is to structure your costing system
so that it captures this complexity in a simple manner, understanding the
trade-offs that this design might entail.

Many times accounting systems are designed by accountants for
accountants. Operations personnel are rarely involved or are only involved
on a peripheral basis. The end result is a costing system that, while very
accurate, is difficult to understand, explain, or use. One of my clients
recently showed me its ABC model for product costing purposes. The sys-
tem had been originally developed by a cost accounting supervisor who
had since been transferred to another division. The accountant who was
currently running the costing model understood the mechanics very well,
but not the conceptual design. The model had an endless hierarchy of cost
allocations, which made it difficult to see how costs flowed to the end
product. Because it was only run once a year during the standards-setting
process, it had become an accounting tool, not a management information
tool, though this was not the intent of the original system design. The com-
plexity of the model and the difficulty in reporting actual costs against the
model limited its usefulness for the organization.

Cost systems should be designed so that they capture the business com-
plexity and the process drivers in the simplest manner possible. This attribute
is supported by the scientific principle known as Ockham’s razor. This princi-
ple, developed by William of Ockham in the fourteenth century, states that a
theory should be as simple as possible to explain a phenomenon. It is highly
applicable to the design of strategic cost systems. If trade-offs need to be
made between simplicity and accuracy or simplicity and the availability of
detailed cost information, it should be a joint decision of the accounting and
operations personnel and not an arbitrary decision by one group or another.

Key Attribute 2: Cost Systems Should Be User Friendly

My best analogy for this attribute is Windows versus MS-DOS computer
operating systems. For those of you old enough to remember a world
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before Windows, you will recall that MS-DOS was cumbersome and
required the user to invest an enormous amount of time in learning the
commands to make the system perform to the user’s expectations. Apple
Computer’s Macintosh and, later, Microsoft’s Windows revolutionized the
personal computer industry by providing a user interface that was easy to
understand and use. User-friendly became a mantra for the computer
industry and opened up the personal computer to a world beyond the
computer “techies.”

Cost systems should be easy to understand and use. They should not
contain complex accounting jargon or require complex computations that
will make it impossible for a user to understand how the information was
derived or how to use the information provided. This attribute goes hand-
in-hand with simplicity. However, a cost system may be simple and user-
unfriendly. Who defines the ease of use is the end customer of the system,
not the system designer or the people in charge of running and maintain-
ing the system. A cost system that uses technical jargon that is not defined,
explained, or agreed upon by the end users may be difficult to understand
and use from their perspective. Some winners in the user-unfriendliness
category include terms such as fully absorbed costs* and absorption variance.®

Another reason for a user-unfriendly system is the complexity of the
costing methodology and the assignment of indirect costs to products and
services. Figure 2.3 shows the traditional two-stage allocation model com-
monly used in many costing systems. Costs are collected by cost centers,
departments, or business units. Support departments are usually assigned
in some reasonable manner to the business units responsible for manufac-
turing a product or providing a service. The total costs of these business
units are then assigned to the product or service based on some reasonable
assignment basis, usually process hours, labor hours, or volume (units,
transactions, etc.). In many cost systems, there are so many intermediate
layers of cost assignment that it is difficult to analyze costs or use the cal-
culated costs to identify cost improvement opportunities.

User-friendliness may limit the flexibility of the system—how infor-
mation is gathered, summarized, and reported. A highly flexible cost system
may be difficult to understand and use, particularly for nonfinancial man-
agers. Again, I revert back to a systems analogy. UNIX is a highly flexible
operating system, but not very user-friendly. Windows, on the other hand,
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Figure 2.3 The Traditional Cost Assignment Model
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is very user-friendly but has more limited flexibility. User-friendliness and
flexibility may often be at odds with each other. Cost system designers
should consider the relative importance of this attribute for the organiza-
tion and make the necessary trade-offs in the system design to meet user
requirements.

Key Attribute 3: Cost Systems Should Be Reasonably Accurate

Costs are an estimate of the resources used to manufacture the product or
service. A cost system should produce unit costs that are reasonably accu-
rate and that differentiate the level of resources required by a product or
service without burdening the cost model with too much complexity. The
distinction between accuracy and precision is critical. Accuracy involves
estimating the true but “unknown” costs. Precision entails estimating costs
in excruciating detail. Precision must be balanced against accuracy. More
precision does not imply more accuracy. You can be tremendously detailed
and precise but terribly incorrect. The difference between precision and
accuracy can be demonstrated with a simple example. Suppose you were
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Figure 2.4 Precision versus Accuracy
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Which one would you hire as your bodyguard?

hiring a bodyguard and gave two individuals a marksmanship test of
shooting at a bull’s-eye. Figure 2.4 shows the results of the marksmanship
test. Person A is very precise, but totally inaccurate. Person B is accurate,
but not as precise. Which one would you rather have as a bodyguard?®

Cost systems designers should strive to obtain the highest accuracy
possible, even if this sacrifices precision. The cost system designers should
determine what level of precision they want in their cost calculations and
what trade-offs they are willing to make in terms of complexity and the
accuracy of their costs. A greater level of precision usually adds layers of
complexity to the cost model as we saw in Figure 2.3. In addition, data
gathering and processing have a cost. As cost systems increase in com-
plexity, they become more difficult to maintain and are more prone to
errors by the user responsible for updating information.

Key Attribute 4: Cost Systems Should Be Accessible

Cost information should be readily accessible to the key decision makers
that must use this information for tactical and strategic decisions. Key
management personnel should not only have access to the cost data, but
the operational parameters driving the costs. However, a note of caution
is in order. Make sure that the key personnel who are using the cost infor-
mation are properly trained in its use. The use (or misuse) of cost infor-
mation can steer managers down the wrong path. Ideally, managers should



Attributes of a Strategic Cost System 29

involve their finance experts when using cost information for major man-
agement decisions.

Key Attribute 5: Cost Systems Should Be Flexible
and Multipurpose

There are different costs for different purposes, depending on the type of
situation that is being analyzed. The cost system design should have
enough flexibility so that the information can be adapted to different busi-
ness situations. For example, a breakeven analysis will require the identi-
fication of fixed and variable costs. The calculation of the full cost of a
product or service will require the identification of direct and indirect
costs. An analysis to subcontract services to an outside vendor should only
look at the incremental or relevant costs that will be incurred as a result of
this decision. Your cost system should be able to handle these different
cost views without a problem.” It should not be a special project every
time you need cost information for a particular purpose.

Key Attribute 6: Cost Systems Should Be Relevant for
Decision Making

Although this attribute seems pretty obvious, you would be surprised at
how many cost systems I have seen that are not used for management
decision making. Usually the accounting system will produce financial
reports at month-end that show budget versus actual costs by account or
major cost category for the business unit or department. Although man-
agers focus on controlling departmental spending and budget variances,
they lack critical information on how process inefficiencies, underutilized
resources, and idle capacity affect the bottom line. They often have no
idea of the demands that different customers, channels of distribution,
products, or services place on their organizational resources and whether
these resources could be invested in more profitable endeavors. Some
organizations, as a matter of policy, deny key managers access to detailed
cost information. This lack of relevant cost information often leads to poor
decisions, missed opportunities, and wasted resources.
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Key Attribute 7: Cost Systems Should Be Dynamic

Organizations change and evolve and so should your cost system. Many
organizations establish a costing methodology and do not update the sys-
tem setup despite radical changes in the business. Users of cost informa-
tion should periodically reexamine their cost preparation methods to
ensure that these continue to reflect the business of the firm.

In addition, the key operational parameters that underlie the system
should be reviewed on an annual basis. The best costing methodology,
system applications, accounting procedures, and reporting structure will not
compensate for obsolete information. I have had clients—subsidiaries of
multinational corporations—who have not updated their time or materials
standards in over three years following corporate directives. This situation
makes the cost system a mere accumulator of numbers, with no relevance
to the business processes that are driving the costs. It is impossible to look
for cost improvement opportunities when the information is obsolete.

SUMMARY

We have discussed the six elements that compose a cost system and how
these elements interact to produce reliable, accurate, and relevant costs. A
strategic cost system requires that all six elements work in harmony and
support the management philosophy of the organization. When evaluating
your cost system, it is important to assess each element to determine its
impact on your ability to provide good cost information. An undue focus
on one element such as the costing methodology may result in a system
design that is theoretically very sound, but impossible to implement in a
cost-effective manner.

In addition, cost systems should be designed with certain key attributes
in mind. These seven attributes will ensure the usefulness and longevity of
the cost system as the organization evolves over time. An understanding of
these key attributes will also allow system designers to make trade-offs as
they debate the theoretical underpinnings of the model and their practical
implementation in the real world.
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ENDNOTES

L.

For more information on this survey, see “Roles and Practices in
Management Accounting Today,” Strategic Finance (July 2003):
1-6, and 2003 Survey of Management Accounting (Ernst & Young,
2003).

Overhead costs represent the indirect costs of providing a product
or service. They typically include indirect labor (i.e., supervisors,
maintenance employees), miscellaneous supplies, occupancy,
and depreciation, among others.

The bill of materials contains a list of all components, ingredients,
or raw materials and the quantities required of each item to
produce a finished product. The item master contains detailed
information about all components, subassemblies, and finished
products used or manufactured by the organization. The routing
file, or some similar software application, contains the sequence
of operations that will be performed on the product and the
detailed labor hours, machine hours, and the setup time that will
be required by each operation. These concepts are explained in
more detail in Chapter 5.

Fully absorbed costs are an accounting euphemism for total costs. It
is the sum of the labor, material, and other costs (also known as
overhead) required to manufacture your products or deliver
your services. The specific items that are included in the full-cost
calculation vary from company to company. For example, some
companies include general and administrative costs as part of
the product or service cost, while others treat it as an operating
expense.

Absorption variance is recorded by companies that use a standard
cost system. The standard cost is the expected cost of the prod-
uct based on a set of predetermined standards. The difference
between the standard and actual cost of a product or service is
the absorption variance. A favorable absorption variance means
your actual costs were lower than your expected or standard
costs; an unfavorable variance means they were higher. From a
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decision-making standpoint, variance analysis is not useful unless
you delve into the business reasons that created the variance and
take actions to reduce that variance in the future. If the variance
is permanent, the standard should be revised at the next avail-
able opportunity. For more detail on the nature of standard costs
and variance analysis, see Lianabel Oliver, The Cost Management
Toolbox: A Manager’s Guide to Controlling Costs and Boosting Profits
(New York: AMACOM, 2000), chapter 13.

. The author would like to acknowledge the contribution of Dr.

Ricardo Gonzalez Méndez, a professor in the Department of
Radiological Sciences at the University of Puerto Rico Medical
Sciences Campus, in defining the difference between precision
and accuracy as explained in this section. He also provided a
visual explanation of the concept as shown in Figure 2.4.

. For a detailed discussion of the different types of costs, see

Lianabel Oliver, The Cost Management Toolbox: A Manager’s Guide
to Controlling Costs and Boosting Profits (New York: AMACOM,
2000), chapter 2; or Charles T. Horngren, George Foster, and
Srikant M. Datar, Cost Accounting: A Managerial Emphasis, 11th
ed. (Englewood Cliffs, NJ: Prentice-Hall, Inc., 2003).
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Redesign Process

In my experience, companies wait too long before embarking on a cost
system redesign project. There always seem to be more pressing priorities in
the day-to-day operations, and as long as the financial statements are reason-
ably accurate in the aggregate, line managers learn to live with mediocre
cost information. It is only when the cost system results in dysfunctional
behaviors or poor business decisions that management becomes highly
motivated to make a change.

The implementation of a new cost system is a major organizational
undertaking. A successful implementation requires management commit-
ment, careful planning, continuous follow-up, and persistence in the face
of adversity. For those of you who have managed major projects in your
organizations, the material in this chapter will seem very familiar. A cost
redesign project is managed in a similar manner to other projects in your
organization. It must have objectives, deliverables, due dates, and account-
ability. It should have a project leader and team members, each with their
assigned areas of responsibility.

In this chapter, we will provide an overview of the cost system
redesign process. We will describe the different project stages and how to
set up the project to increase its probabilities of success. We will discuss in
detail how to organize the project, as this stage is possibly the most critical
part of the process.

STAGES OF A COST SYSTEM REDESIGN PROJECT

There are six stages to a cost system redesign project. Each stage involves
key decisions and a particular set of tasks that are critical to determining the
future direction of the project:

33
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1. Preliminary needs assessment
2. Project organization

3. System design

4. Systems setup and test

5. System implementation

6. Evaluation and review

While the stages follow a sequential order, the redesign process itself
is of an iterative nature. As a team acquires more information during the
design, development, or implementation process, it may want to go back and
revisit prior decisions and agreements. For example, during the development
of the costing methodology (a Stage 3 task) a team might want to go back
and reexamine some of the project objectives and the deliverables, a Stage 2
task. This continual questioning by team members will result in a more robust
cost system that will be accepted and used by the management team.

In the next sections, we will explain the decisions and tasks that should
be taken at each stage of the redesign project.

PRELIMINARY NEEDS ASSESSMENT

A preliminary needs assessment is an evaluation of the six elements of a
cost system and how well these elements are working together to provide cost
information. It allows you to determine the nature and depth of the problem
and gives you an idea of the next steps that will be required to address the
issues uncovered. It involves interviewing the key users of cost information
from different areas, examining the general ledger and financial reports,
understanding the current costing methodology, and evaluating the capa-
bilities of your systems applications to gather, store, and report data.

A needs assessment is typically done by one or two individuals. The
individual charged with this responsibility should be someone knowledge-
able about line operations as well as the accounting systems, processes, and
procedures. He or she will prepare a set of findings and recommendations
to the management team for further action. Due to resource limitations
and the desire for an objective situational analysis, a needs assessment is
often performed by outside consultants specializing in cost management.
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The needs assessment should define the next steps for the manage-
ment team, depending on the issues uncovered. A cost system redesign
project is only one of many possible solutions, depending on the findings.
The problem could be a lack of experienced personnel, the organizational
structure, poor communications with line management, or lack of employee
training and development. However, if the preliminary needs assessment
indicates that a major overhaul of the cost system is required, a cost system
redesign effort should be undertaken and a project team organized.

PROJECT ORGANIZATION

The organization of the project is the most critical stage of the redesign
process. During this stage, key decisions are made that will affect all other
stages of the project. Figure 3.1 shows the recommended steps involved in
the organization of a cost redesign project based on my experience.
Although the order of these steps may vary depending on the culture and
management style of your organization, these tasks are necessary to ensure
that the project starts off with the right focus and direction.

Step 1: Get Management Commitment

The most important step in the project organization is obtaining manage-
ment commitment, not only from top management but also from the middle
managers who control the project’s resources. A cost system redesign is
not an accounting project; it is a strategic initiative that will require the
involvement and support of many areas of the organization. If the entire

Figure 3.1 Project Organization

1. Get management commitment.
2. Define the project structure.

3. Develop project plan.

4. Estimate costs.

5. Get management approval.
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management team is not committed to the process, the chances of a suc-
cessful implementation are severely hindered.

The buy-in process usually requires a presentation to management
and other key players in the organization on the proposed nature of the
project, the key deliverables, the project structure, and the preliminary
timetable. This information should be based on the results of the preliminary
needs assessment discussed previously. It should be emphasized that this
project proposal could be subject to change once the team is assembled
and the project is formally defined. If after this presentation the manage-
ment team is lukewarm on the project or is noncommittal, do not embark
on this initiative. It will be a waste of time and resources that will not pro-
duce the desired results.

Step 2: Define the Project Structure

A cost system redesign project is not a project that can be handled by a
lone ranger. It requires the involvement of several key players and the def-
inition of a set of rules that will determine how significant decisions are to
be made. There are three major players in a cost redesign project: the
steering committee, the facilitator or project manager, and the team mem-
bers. Their roles and responsibilities are shown in Figure 3.2.

The steering committee is the body of individuals that oversees the
planning and implementation of the cost redesign system. It is generally
composed of the upper management personnel of the site or organizational
unit that is undertaking the project. The steering committee reviews and
approves the decisions made by the team at key checkpoints in the process.
It also allocates additional resources in terms of manpower, equipment, or
other types of resources that may be required as the project evolves.

The project facilitator provides direction and focus to the project team.
This person should be an experienced individual in cost management with
a strong background in accounting processes and systems. In addition, he
should have project management experience and have a working knowl-
edge of the business operation. This person will be responsible for keep-
ing the project moving according to the established timetable and helping
the team clarify theoretical and practical issues that will surface during the
design and implementation phases of the project. The project facilitator
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Figure 3.2 Suggested Project Structure

Steering Committee
« Approves key decisions
* Assigns resources
* Monitors progress

Project Facilitator Team Members
* Provides direction and focus  Gather and analyze information
» Keeps team on track  Develop and implement system
* Helps team identify and design

resolve issues

can be an outside consultant or an internal resource. If the project facilita-
tor is an outside consultant, they should have a project leader within the
organization, who is also part of the project team and acts as the main
point of contact with the rest of the project team on a day-to-day basis. The
project leader would assist the outside facilitator in gathering and com-
municating information to the rest of the team members and may serve as
a liaison with members of the steering committee.

If outside consultants are used, the role of the consultant should be
defined upfront. Will the consultant be a trainer, a facilitator, a data gatherer,
a system designer, or all of the above? The use of consultants is not required
for a successful implementation. It depends on the internal resources avail-
able within the firm, the level of project management and cost expertise,
and the timeframe desired for implementation.

The project team performs the actual design and implementation of
the system. Members serve on a full- or part-time basis. The amount of time
that team members can devote to the project will affect the implementation
timetable. In my experience, team members work on the cost system
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redesign in addition to their day-to-day responsibilities. It can consume
anywhere from 10 to 25 percent of their available work hours and, at key
points in the process, may require 100 percent dedication by some team
members. The project team should be cross-functional and include at least
one representative from the following areas: business operations, accounting,
and information systems. In a manufacturing setting, it would probably
include a production manager, a cost analyst, a materials planner or buyer,
an industrial engineer, and a programmer analyst. In a service setting such
as a financial services institution, it would probably have a similar compo-
sition substituting the production manager for an expert in retail banking
and ensuring that the industrial engineer is familiar with banking operations,
particularly transaction processing. Within this project structure, one of
these individuals would act as project leader and would also undertake the
project facilitation, if an external resource is not used for this purpose. The
criteria for assignment to the project team should include the following:

@)

Familiarity with the company processes and products

@)

Level of credibility with the organization

@)

Level of expertise in the functional area

(@]

Time available for the project

You want the best and the brightest on your project team. You do not
assign these tasks to your poor performers!

As part of project structure, the team should define the frequency of
how often they will meet and for how long. I strongly recommend setting
aside three or four hours on a fixed day of the week so that team members
can block their calendars and reserve this time to work on the project.
Meetings can be weekly, biweekly, or monthly depending on the imple-
mentation timeframe. The meetings should be a time to discuss conceptual
issues, identify possible roadblocks, and review and communicate infor-
mation. Team members will be required to work outside of the meeting in
their particular areas of expertise and present the results to the team for
discussion. The project facilitator should document team meetings by
preparing minutes that are published after the meeting. The minutes should
summarize the discussions and any key decisions or agreements that were
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made during the meeting. The minutes serve a dual purpose. One, they
document the work of the team and provide written evidence of discus-
sions that can be used to clarify or refresh a particular issue in the future.
Two, they provide a communication vehicle to the steering committee and
other interested parties in terms of the project status and progress.

Finally, team members should define the communication and
approval process for key decisions at each stage of the project. What types
of decisions need approval by the steering committee? What will be the
frequency of the checkpoints? Who else needs to be involved? What type
of information do they need, and at what level of detail? The definition of
the communication and approval process is vital to ensure that major deci-
sions are not reversed at a critical stage of the project. Once this process is
defined, it should be presented to the steering committee as part of the
overall project plan.

Step 3: Develop Project Plan

Once the project team has been assembled, its first priority is to develop
a project plan for approval by the steering committee. The project plan
should include the following information:

o A description of the business needs. The business needs describe the
organizational requirements for its new cost system. It should be
based on the preliminary needs assessment and should be validated
by the project team. It should describe the key attributes of the
new system and what information it should provide to the user
community.

o A statement of project objectives. The project objectives should clearly
define the intent of the new cost system in terms of what informa-
tion will be provided and how the information will be used. For
example, the cost system could be designed with an external focus
attempting to understand product or customer profitability and
thereby impact the sales and marketing strategies of the organiza-
tion; however, it could have an internal focus identifying the
resources consumed by the product or service to uncover cost
reduction opportunities and process efficiencies. A cost system
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could have multiple purposes, having both an internal and external
focus and providing different types of cost information for decision-
making purposes. A cost system that has multiple purposes will
probably have a greater degree of complexity and take longer to
implement than one with a single purpose in mind.

A definition of the project scope. The scope sets the project boundaries.
It will determine the time and effort required to complete the project.
Here are some factors to consider:

o The number of organizational units. The scope defines the number
of organizational units that will be analyzed as part of the project.
If the organization has multiple sites or service facilities, the
scope can be limited to one site or to specific business units
within a site.

* Nature and number of items to be costed. What is the nature of the
items to be costed—are they products, services, customers, geo-
graphic regions, business units, business processes, or all of the
above? Which items do you want to cost in detail? The number
and diversity of items will affect the data gathering and analysis
process as well as implementation timetable.

o System applications. This factor sets boundaries on the system
applications. Will the team be given the flexibility to explore a
change in its system applications to improve the access and
availability of information, or is the team limited to the constraints
imposed by the current systems environment? Will stand-alone
databases be allowed, or should all required information be
entered into the main systems applications? Although a cost sys-
tem should not be driven by the current systems applications,
system limitations can add to the complexity of the implemen-
tation or require certain trade-offs in the design process. The
team should understand any system limitations upfront as part
of defining the project scope.

A list of key deliverables. This section should detail the expected out-
puts of the project in terms of information, procedures, and docu-
mentation. For example, an expected result of this type of project
would be the development and documentation of a new cost
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methodology that satisfies the project objectives. The list of key
deliverables may change or evolve as the project progresses. This
list is a first step that will be used to direct and focus the team during
the design and implementation process.

Development of the project schedule. The project timetable details the
tasks involved in the design and implementation process. It defines
the major milestones, identifies the tasks to be accomplished,
assigns responsibility for each task listed, and sets due dates. The
time required to implement a new cost system is highly dependent
on the scope of the project and the resources assigned. For example,
the development of a new cost methodology may take between
four to six months using part-time resources. With full-time
resources, this timetable can be significantly shorter. In my experi-
ence, companies are far too aggressive in their time estimates, given
the resources that they are willing to devote to the project. This sit-
uation may cause the project to fall behind schedule. There are
also others factors that can affect the project schedule:

» Experience and expertise of the team. A team that has highly expe-
rienced personnel will work faster and more effectively because
they know the ins and outs of the organization and how to find
and access information.

o Changing project requirements. If management shifts the require-
ments of the project mid-stream, it will affect the ability of the
team to meet their objectives. Therefore, it is very important to
have checkpoints with the steering committee after the comple-
tion of each major milestone to avoid rework after the system
design has been completed or—even worse—implemented.

e Shifting priorities. Day-to-day responsibilities can overwhelm team
members and limit the time they have available to work on the
project. This issue may become particularly problematic if the
immediate supervisor of the team member has not bought into
the project. If shifting priorities are creating a problem for a par-
ticular team member or for the team as a whole, it is important
to bring this situation to the attention of the steering committee
and re-set priorities according to the needs of the organization.
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Figure 3.3 Elements of the Project Plan

* Description of the business needs
+ Statement of project objectives

* Definition of the project scope

* List of key deliverables

* Preliminary project schedule

Figure 3.3 summarizes the elements that should be included in the
project plan. My advice to team members is as follows: Be conservative in
setting the project schedule. Usually, when someone tells me two weeks, it
takes four. Be sure to consider other important events that may be due
around the same time as your task completion dates or project milestones
such as year-end close, budgeting, regulatory inspections, audits, and cor-
porate visits, among others. No one will penalize you for finishing a task
early, but it might reflect poorly on the team if it falls significantly behind
schedule.

Step 4: Estimate Costs

After the project plan is completed and documented, the next step is to
develop cost estimates based on the project plan. A cost system redesign
project can be a costly investment. The team can estimate the cost of the
project, on an incremental or a full cost basis. Incremental costs only con-
sider the additional cash outlays that the company will incur as a result of
the project. Typical incremental costs may include consultant fees, training
seminars, books, software, or equipment. Full costs would include all costs
incurred by the project including a portion of the salary and fringe benefits
of the team members based on the percent of time that they are dedicated
to the project.

Some companies may require a return on investment calculation
such as the payback period or net present value as part of the cost-benefit
analysis. This type of calculation will require making assumptions as to the
potential cost savings or incremental revenue that can be obtained as a
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result of having better information. In my experience, cost estimates usu-
ally only identify the incremental costs of the project. Managers are mainly
concerned about whether the costs have been budgeted or whether they
can be spent without incurring a budget overrun. The team members may
wish to prepare for this eventuality as part of the process of obtaining final
management approval for the project.

Step 5: Get Management Approval

This step represents the completion of a major milestone—the formal
approval of the project. It usually involves a presentation of the project
plan, structure, and timetable to top management and any other key man-
agers that will be affected by the project. This step has a twofold purpose:
(1) it will reaffirm the management commitment obtained in Step 1 and
(2) it will allow management an opportunity to revisit the project plan that
has been formally assembled by the team. At this point, the steering com-
mittee may decide to make changes in terms of requirements, scope, or
resources based on the organizational priorities. Once the project receives
the blessing of the management team, it is ready to proceed to the next
stage—the conceptualization of the system design.

SYSTEM DESIGN

In this stage of the project, the team conceptualizes the design of the new
cost system, determines what information will be required, and establishes
how this information will be captured. The primary focus of the team will be
on three elements: the costing methodology, the financial and operational
data, and the systems applications. The other elements—procedures,
reports, and performance metrics—will be touched tangentially, but will
not be fully developed at the completion of this stage. For example, the
key cost drivers identified during the development of the cost methodology
will usually become the basis of a performance measurement system later
on. The team must also ensure that accounting and operational proce-
dures can capture the data required by the cost system without placing an
undue burden on the organization. Therefore, these issues must be con-
sidered during the design process; the detailed procedures, reporting, or
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metrics will be addressed at a later point in time. The development of the
costing methodology and the system design issues are discussed in detail
in Chapters 4 and 6. Therefore, we will defer further discussion of this
stage until then.

SYSTEMS SETUP AND TEST

Once the preliminary systems design is agreed upon, the team is ready to
start building the cost model. This stage involves four steps:

1. Data gathering. The first step involves gathering the financial and
operational data that will underlie the model according to the system
design. A company may have time standards, but the methodology
used to develop these standards may not be consistent with the
system design. In this situation, the standards will have to be
revised to conform to the new methodology. In addition, general
ledger information may have to be recast in a different format or
procedures put in place to gather operational data that is currently
not being collected.

2. Data validation. Once the data have been gathered, the team
should validate the data for reasonableness. This validation can be
done in several ways: by comparing it with actual, budgeted or
prior year’s data, by reviewing it with experts, or by comparing it
to industry or company benchmarks. The validation process will
highlight inconsistencies or areas that require further investigation.
It will ensure that your cost information is reasonably accurate and
representative of the underlying business processes or resources
consumed by these processes.

3. Systems setup. This step involves setting up your systems applica-
tion and entering the required data into the system. Most manu-
facturing companies have an accounting system with some type of
costing application that calculates unit costs. Service organizations
may be more limited in terms of costing applications and may
have to run their costs on a spreadsheet application or purchase a
stand-alone system. No matter which system application is used, it
should reflect the costing methodology agreed upon in the prior
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stage. If the system cannot accommodate the established method-
ology, then the team should explore if a workaround is possible. If
not, the team might have to consider (a) the possibility of costing
outside the systems application or (b) changing the design to
accommodate the limitations of the system. If the team opts to
change the system design, it should understand the trade-offs that
it is making in terms of the accuracy and reliability of the cost cal-
culation and document these trade-offs accordingly.

4. Systems test. After the system is set up and all data have been
entered, the team performs a preliminary cost run and reviews the
results. In my experience, this review always results in changes.
Usually, there are changes to the setup of the systems application
or correction of errors in the financial or operational data. Less
frequently, a design change is called for. The team should consid-
er the systems test as an experimentation phase, where they will
evaluate whether the output of the system is reasonably accurate
and meets the project objectives defined by the team. Again, many
cost runs may be required before the system is ready to move into
the implementation phase.

During the system setup and testing process, the team may decide to
go back and change the system design. Once real data are incorporated
into the model, something might not quite work the way the team expected
it to. At one manufacturing client, we had decided to distribute support
costs to the product using the number of lots produced. When we entered
this information into the system, we realized that products that were both
manufactured and packaged at the facility would be double-charged for
these services—once at the manufacturing stage and another at the pack-
aging stage. We subsequently altered the system design so that product
support costs would be assigned only at the manufacturing level. Systems
setup and test will be discussed in more detail in Chapter 7.

SYSTEM IMPLEMENTATION

After the system has been thoroughly tested, the project moves into the
implementation stage. Depending on the scope of the project, a cost system
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may be implemented all at once or in a phased approach. For example,
you might decide to run a pilot with “live” data in one department or orga-
nizational unit before rolling out the new cost system to the rest of the
organization. At one of my clients, we developed the cost methodology first
and implemented it for the revised 2003 budget. The project team’s next
steps were to develop the operational and accounting procedures to capture
and report actual data and develop metrics that tie the key performance
indicators such as capacity and labor utilization to costs. These aspects of
the system were tested and documented in the latter part of 2002 for imple-
mentation in 2003 when the new cost standards came into effect.

The system implementation will also depend on the project timetable
and unavoidable project delays such as management turnover that may defer
the scheduled completion date. The optimal implementation date is always
the start of a new fiscal year, because in that way the company can start the
year “clean” from an accounting standpoint. There are no major upheavals
to the financial reporting structure mid-year or no messy explanations of cost
variances as a result of the new system. This situation presumes that the
budget for that fiscal year was based on the new costing methodology and
system redesign. While I do not recommend a mid-year implementation,
there are times when it is unavoidable. In these situations, I recommend
the system be implemented at the cut-off of an accounting period, prefer-
ably at the end of a quarter or the first half of the year. Typically, the com-
pany accountants will have to restate the current year financial statements
to ensure comparability with prior accounting periods.

During the implementation process, hope for the best, prepare for
the worst—Murphy lives! This is not the time for team members to be going
on vacation, taking extended business trips, or tackling new assignments.
The team members must be ready to react, troubleshoot, and resolve
problems so that the business operations can continue with minimal, if
any, disruption.

EVALUATION AND REVIEW

During the first year of implementation, the cost system should be
reviewed every three to six months to ensure that key objectives are being
met and line management is satisfied with the information that is being
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produced. Once the system is stable, it should be reviewed periodically,
particularly if there is a major change in top management, business
processes, or the organizational structure (i.e., a merger or acquisition).
Other situations may also call for a reexamination of the cost system as
discussed in Chapter 2. Cost systems are dynamic; they should evolve and
change over time. However, any significant changes to an element of the
cost system should be discussed and agreed upon with the users of the cost
information. They should not be arbitrary decisions made by a finance
manager or a member of her team.

What will be the longevity of your redesigned cost system? My expe-
rience tends to indicate that a cost system can usually last from three to
five years with no major modifications. This longevity does not imply that
it remains static, but that it grows and evolves with changes in the business.

SUMMARY

In this chapter, we described the six stages of a cost system redesign
project: (1) the preliminary needs assessment, (2) the project organization,
(3) the system design, (4) the system setup and test, (5) the implementation,
and (6) the evaluation and review. Each stage involves key decisions and
a particular set of tasks that are critical to ensure the project success. The
project organization is the most critical stage of the project because key
decisions are made that will affect all other stages.

While cost redesign projects generally follow through the stages in a
sequential order, team members should feel free to question any issue or
decision made in a prior stage. Just because an issue was decided in a prior
stage does not mean it cannot be reexamined at a later date, particularly
if new facts or information call for a reassessment of the decision. This
type of group dynamics will result in a more robust cost system.

In Chapters 4 and 5, we will delve into the details of the cost system
design and the issues that should be addressed during this process.
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Conceptualizing the Cost
Model Design

After the project plan has been approved, the first order of business is to
conceptualize the overall system design. The system design defines the
theoretical framework that will underlie the cost system and how it will be
applied in your company. It requires an understanding of the business
processes and a determination of how the resource consumption by these
processes will be captured in your costs. During this stage, specific issues
should be addressed, and specific tasks should be completed. The failure to
address these issues and tasks upfront may result in a cost model that is too
complex or cannot be implemented due to internal or external constraints.

Cost systems are a continuous work in progress. Although the design
stage lays the foundation and provides direction for the subsequent phases
of the project, the system will evolve as the project progresses or in response
to the changing business environment. Therefore, as the team gains more
information and experience, it may decide to revisit decisions made at this
stage. In this chapter, we will discuss the major milestones and tasks that
should be accomplished during the design stage. The completion of these
milestones will ensure consistency in the data collection process and min-
imize wasted time and effort in analyzing extraneous information.

MAJOR MILESTONES

There are two major milestones during the system design stage: (1) the def-
inition of key terms that will underlie the theoretical framework and (2) the
development of the preliminary costing methodology that will be used to
calculate unit costs. The definition of key terms is critical because how a
particular item is defined may affect how time standards will be set or how
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the costs will be calculated. For example, the term “standard costs” could
be defined as follows:

Standard costs are the sum of the labor, materials, and overhead
costs required to produce a product using the process specifications
under normal operating conditions. Overheads costs include all
support areas such as such as planning, purchasing, maintenance,
quality control, engineering, accounting, human resources, and
information systems.

However, standard costs could also be defined in the following manner:

Standard costs are the sum of the labor, materials, and overhead
costs required to produce a product using the process specifications
under efficient operating conditions. Overheads costs include indi-
rect manufacturing support areas such as planning, purchasing,
maintenance, quality control, and engineering, but exclude the cost
of general and administrative areas such as accounting, human
resources, and information systems.

While both definitions are correct, their costing implications are very
different. The development of costs using process specifications under
normal operating conditions may result in process inefficiencies being
included in the standard. In addition, under the first definition, the standard
cost would include all costs of manufacturing a product; in the second def-
inition, the general and administrative costs would be excluded from the
cost calculation.

Although there are standard definitions in the accounting and opera-
tional literature, the team should decide what definition is appropriate for
its business and ensure that it is acceptable to the steering committee over-
seeing the project. Key definitions should include both accounting and
operational terms. For example, what is the definition of process time?
What activities characterize the start and end of a particular process? What
is considered setup time? What type of allowances will be made for
employee fatigue and equipment reliability? In my experience, the
process of agreeing on a set of definitions will make for lively discussions
among the team members. In service organizations, this process may present
special challenges because some terms commonly used in manufacturing
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organizations (such as setup or yield) are not widely used in service. Their
lack of use does not mean the concept is not applicable to these organiza-
tions. However, reaching agreement on the applicability of these concepts
and how they will be used in the costing structure may take more time and
effort than in a manufacturing setting, where individuals are more familiar
with their use. The agreement of the key terms and definitions sets the the-
oretical underpinnings of the costing methodology. Appendix A provides
an example of key terms and definitions, which can be used as a starting
point for any cost redesign project.

The second major milestone is the development of the preliminary
costing methodology. I emphasize the word preliminary because it might
change during the course of the project. The costing methodology describes
how unit costs will be calculated. It will define what costs will be included
or excluded from the calculation and the reasons for this determination. It
will explain how indirect costs or overhead will be assigned to products or
services and will identify the most appropriate assignment basis. In the
next section, we will discuss in more detail how to develop the costing
methodology and identify the issues that should be addressed and
resolved as part of this process.

COSTING METHODOLOGY

A good cost system should reflect the resources the organization is spending
on its processes, products, services, or customers. The costing methodology
is the detailed procedure that explains how the organization will calculate
these costs. It is based on the key terms and definitions agreed upon by the
team, and its design requires a thorough understanding of the business and
accounting processes. Even at this early stage, you do not want to design
a costing methodology that will place an undue burden on the organiza-
tion in terms of data collection or reporting. In this section, I have outlined
the major steps that a team should take in developing its costing method-
ology. These steps are summarized in Figure 4.1. Although I have placed
them in sequential order, I would like to emphasize that this is not a
sequential process. These steps may be carried out in parallel or in a dif-
ferent order without affecting the desired results.
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Figure 4.1 Steps in the Development of the Costing Methodology

1. Identify the cost objects.

. Identify the specific information deliverables.
. Understand the business processes.
Determine the cost basis.

. Understand the cost structure.

o R W N

. Agree on a preliminary costing methodology.

Step 1: Identify the Cost Objects

The first step in the development of the methodology is the identification
of the cost objects—the items that are to be measured or costed. For most
companies, the primary cost objects will be the products and services
delivered to intermediate or end customers. Though the cost objects are
identified in the project scope in general terms, once the team starts eval-
uating the cost methodology it must focus on specific items or groups of
items. For companies with many diverse products and services, costing
100 percent of all items is probably not a realistic target. This universe of
possibilities needs to be narrowed down to manageable proportions. Even
if a company has a limited number of items, resource constraints may not
permit the team to examine each item in detail. For example, at one of my
clients, the project team concentrated its efforts on eight major product
families. Though the company manufactured other products, we felt that
these did not have a significant impact on the costs or the business opera-
tions and therefore, the costs of these products could be estimated based
on the resource consumption of similar products.

Step 2: Identify the Specific Information Deliverables

Next, the team should understand what information the cost system is
expected to provide based on the project objectives and the implications
it may have for the costing methodology. For example, if you want to
report the costs of excess capacity, you will need to define what constitutes
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practical or available capacity, and perform a unit cost calculation based
on this information. If fact, this requirement might lead you to have two
costs: one with excess capacity buried in the product costs (the full cost
absorption that accountants love) and another based on practical or avail-
able capacity, which excludes the costs of excess capacity in the cost cal-
culations.! Full cost absorption and the treatment of excess or idle capacity
will be explained in more detail in Chapter 6, which covers costing issues.
Another example is the level of cost detail that management requires
for decision-making or reporting purposes. A company may decide that the
unit cost of the product or service is sufficient without having to break it down
into its individual cost components such as labor, materials, and overhead.
Another company may decide that it not only requires this minimum level
of detail, but would like to see the costs of any intermediate products or
services broken down by major cost category as well. It is important to
define the requirements upfront at this point to ensure that the costing
methodology will enable you to provide the necessary information to
manage the business on a day-to-day basis without recurring to special
analyses or manual spreadsheets to access and report the information.

Step 3: Understand the Business Processes

The costing methodology requires a solid understanding of the business
processes. Since all team members will not have the same level of knowl-
edge of the business operations, the first order of business is to educate the
team on how the key processes are run. My experience is that even team
representatives from the operations area are sometimes surprised by what
they uncover during this analysis. The objective of this exercise is to
obtain as much information as possible on the products or services pro-
vided. Here are some questions to ask:

© What is the nature of the products or services?
© How are they produced and delivered?
© What are the key business processes involved?

© What types of resources do these products or services require?
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© Do they require dedicated equipment or specialized personnel?

© Do they place significant requirements on support areas such as
customer service, quality control, purchasing, engineering, infor-
mation systems, or accounting?

If your organization has implemented process improvements pro-
grams such as Six Sigma, total quality management, or reengineering,2 this
information might already be available in your organization. The team
should determine what information is available that would be useful for
understanding the business processes. Some examples include engineering
studies, consultants’ reports, and process flowcharts. The team might also
have to meet with process experts or task specialists to clarify information
or questions that may arise during the course of this fact-finding mission.

Team members should also observe the business operations and talk
to the employees actually involved in the production or service-delivery
process. During this tour, team members may uncover information that is
not documented anywhere or that will make a difference in how products
or services should be costed. One critical piece of information is to deter-
mine the nature of the process. Is it labor-driven, machine-driven, or
customer-driven? In a labor-driven operation, the employees determine
the rate of output. For example, the apparel industry has traditionally been
a very labor-intensive operation. In machine-driven processes, the equip-
ment sets the pace of service or production. For example, in a medical
clinic that provides radiological services, an X-ray machine has a standard
process time per X-ray, which will determine the maximum number of X-
rays that can be taken during any given time period. In customer-driven
processes, the customer sets the pace of output. An example of this type of
process would be self-checkout registers or ATM machines where the cus-
tomer is an integral part of service delivery process. Some processes are
hybrid operations. While the equipment operates at a predetermined rate,
the interaction of the employees with the equipment can significantly
affect the time required to complete the operation or the output obtained.
Once the team understands the business processes, it is in a better position
to analyze costs.
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Step 4: Determine the Cost Basis

In this step, the team will decide what type of costs will be used to set up
and test the cost model. This decision should be made before analyzing the
cost structure of the organization. The team may use actual costs, budgeted
costs, or recast cost information. Recast cost information starts from a base
point such as the annual budget and adjusts the costs for specific situations,
such as a restructuring of the business process or the elimination of the
depreciation expense of idle equipment. The type of cost information chosen
will determine the financial information that must be gathered in order to
analyze the cost structure. The team must be consistent between the choice
of costs and the operational information that underlies these costs. If you
choose to use budgeted costs, then you must use budgeted operational data
in your cost calculations and analysis (i.e., labor and process times, pro-
duction or service volumes, etc.). If not, your cost model will not provide
an accurate representation of the cost structure because there is an incon-
sistency between the cost information and the operational data that underlie
the cost calculations. If your team chooses to use actual costs, you must
ensure that the time periods for gathering the financial and operational
information are consistent. For example, you should not calculate a cost
based on the financial information of a six-month period ending in June
and the operational data of a six-month period ending in August. This
methodology is not internally consistent and will probably result in inac-
curate costs. The degree of inaccuracy will depend on the monthly or sea-
sonal fluctuations in the financial and operational data.

Step 5: Understand the Cost Structure

The nature of the business processes usually drives the costs of an organi-
zation. However, sometimes there is a disassociation between how the busi-
ness is run and how the costs are collected and reported. A key activity of
the project team is to relate the business processes to the costs incurred by
the organization. An analysis of the cost structure involves the following:

© Identification of the most significant costs for the organization

© Determination of their cost behavior pattern
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© Traceability of costs to the items produced or services delivered

© Identification of the key cost drivers

A examination of the financial statements and reports will allow the
team to identify the most significant costs of the organization as a whole
and the breakdown of these costs by business process or functional area.
The team should start at an aggregate level and work its way down to the
detail. The income statement is an excellent starting point, because it will
show the most significant costs of the organization broken down by major
cost category. In manufacturing organizations, the most significant costs
will often be found in labor, materials, and overhead, whereas in service
organizations, labor, depreciation, and facilities constitute the most signif-
icant cost categories. A good understanding of what percent these items
represent of the total organizational cost structure will focus the team on
where to concentrate its efforts. For example, if you discover that over-
head represents only 2 to 4 percent of your total product costs, you may
not want to spend much time in the overhead allocation methodology and
would certainly not want to implement an activity-based costing system.3

Once the key business processes have been identified, the team might
want to delve into the cost structure of these specific processes. Accounting
systems usually capture costs according to the departmental structure of
the organization. Therefore, the general ledger might not be structured to
provide the team with cost information for its key processes. In this situa-
tion, the financial information will have to be recast to provide the data in
a meaningful format for the team. This recasting of financial data is a non-
trivial exercise. However, it may be critical to get a solid handle on the
cost structure of the organization.

The team should then proceed to examine the cost behavior patterns
of these costs and their traceability to the cost objects. This understanding
can have a significant influence on the costing methodology. An analysis
of cost behavior patterns will show how costs behave with changes in vol-
ume. Which costs are fixed? Which are variable? Sometimes, the accounting
system may classify a cost as variable when, in fact, it is a semivariable or
fixed cost. For example, in the pharmaceutical industry, some companies
have manufacturing operations that require a minimum of two production
operators regardless of whether they produce one lot or one thousand lots



Costing Methodology 57

per year. In this type of situation, the labor costs should be considered
fixed because they will not vary according to the volume produced. The
cost accounting system, however, will probably classify them as a variable
cost because traditional accounting systems consider direct labor as a vari-
able cost. It is sometimes difficult for accountants to break this traditional
mode of thinking to reflect what is really happening on the manufacturing
floor or in the service facility.

The cost behavior pattern may also determine how the particular cost
category will be set up in the system. Variable costs, such as labor and
materials, will change in direct proportion to the amount of material or
labor consumed by the product or service. They can usually be traced
specifically to a product or service. Semivariable and fixed costs, however,
are typically common to more than one product or service. These costs
are classified as indirect or overhead costs and are grouped in one or more
cost pools for costing purposes.

This discussion brings us to the issue of traceability. Many costs such
as electricity, support labor, repair, and maintenance cannot be traced to
a specific product or service. These costs are grouped into cost or overhead
pools, which are then distributed to the cost object in some reasonable
manner.* In an ideal world, you would want all costs to be directly trace-
able to the product or service, eliminating the need for cost allocations.
Once you start allocating costs, you enter an element of inaccuracy into
the costing process because even the best allocation basis will not reflect
the true resource consumption for the products or services.

Some costs that have been classified traditionally as indirect costs can
be converted into direct costs by simply performing a more detailed analysis
of the process and its associated costs. One example of this type of cost is
depreciation. In traditional cost accounting systems, the depreciation
expense is included as part of the fixed overhead pool and is distributed
to all products based on labor or process hours. However, if a business unit
has equipment that is dedicated to a particular product family or service
offering, the depreciation associated with this equipment, as well as any
other maintenance and support costs, should be charged only to those
products or services. If you include the costs of dedicated equipment in the
overhead pool, the cost of the products that use this equipment will be
understated and those that do not use the equipment will be overstated.
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This costing inaccuracy can affect sales and marketing strategies, pricing,
and other management decisions involving these products.

Another type of cost that has traditionally been viewed as indirect is
quality control. In many organizations, particularly in regulated industries
such as food processing or pharmaceuticals, an established set of tests and
procedures must be performed for each product. If all products or services
consume the same amount of quality control resources, then these costs
can be included in the overhead rate without creating any cost distortion.
However, if the products and services require different types of tests that
have different process times, then product costs would be misrepresented
by including quality control as part of the overhead allocation. If the cost
of the quality control function is significant, then the team should evaluate
whether to include it as a direct cost of the product or as part of the over-
head allocation.

How could you convert the quality control costs from an indirect to
direct cost? One possible way is to identify the type of tests that are done
for each product, develop time standards for each type of test, and calcu-
late a cost per test in the same manner as you would calculate a cost per
product. This cost per test would be used to assign the quality control costs
directly to the product based on the number of tests required per unit or
per production lot. Another alternative would be to establish standard test
hours, expressed as a function of labor or process times, and charge the
products based on the number of hours consumed.

The inclusion of the quality control or test function as a direct cost
would primarily be applicable to industries where these costs represent a
major portion of the total costs of the operation. At one of my clients, the
quality control lab represented 6 percent of the total labor and overhead
costs of the facility; at another, it was about 11 percent. In both situations,
the project teams decided to charge the costs of the quality control func-
tion directly to the product or areas that consumed their services because
the consumption of this resource varied significantly by product or product
family. This decision uncovered several opportunities for cost improve-
ment because it forced the team to analyze the business processes of the
quality control function. In both organizations, these areas ceased to be
“black holes” and process improvements resulted in a more efficient use
of the resources of these departments with a subsequent reduction in costs.
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A final activity in understanding the cost structure is the identification
of the cost drivers of the key business processes.5 Here is where the team
meshes the operational knowledge gathered in Step 3 with the cost analysis
performed in Step 5. The identification of the cost drivers will allow the
team to identify where the true areas of cost improvement opportunities
may lie. Here are some key questions to ask:

© What causes costs to be incurred in these operations?

o Are they controllable by the organization? (For example, in highly
regulated industries, the requirements of regulatory agencies are a
significant cost driver of some processes.)

© Given these cost drivers and the nature of the business processes,
what would be an appropriate activity measure to distribute indi-
rect costs?

After the team has analyzed the cost structure and related it to the
key business processes, it is ready to start developing the preliminary cost-
ing methodology.

Step 6: Agree on a Preliminary Costing Methodology

In this step, the team designs a preliminary cost model that will be used in
the system setup and testing stage. At this point, it should consider several
elements based on the information gathered in the prior steps:

© Which costs are variable? Which are fixed? How will the team
treat semivariable costs in the cost model?

© Which costs will be charged directly to the product or service?

o Are there costs that are currently classified as indirect costs that
should be charged to a particular product or service?

© Which costs will be considered indirect? How will we group them
for overhead allocation purposes?

o Are there costs that should be excluded from the overhead pool
(i.e., the cost of excess capacity)?
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© What are the most appropriate measures to assign indirect costs to
the cost object?

© How will yield and scrap be captured in the cost calculation? How
will it be reported?

A number of costing issues also need to be discussed and resolved by
the project team at this stage. These issues will be discussed in detail in
Chapter 6.

After careful consideration of the costing elements and issues, the
team should agree on a preliminary methodology that will be used to
develop costs. This methodology should describe the cost basis, the major
cost components and how these will be calculated, the cost classification
(variable-fixed, direct-indirect), and the allocation basis for assigning indi-
rect costs. This preliminary cost model constitutes the completion of a
major milestone and should be presented to the steering committee for
approval before proceeding to the system setup and test stage.

SUMMARY

The system design stage lays the groundwork for the subquent stages of
the project. During this stage, team members will acquire knowledge of
the products, services, and business processes and relate these to the costs
incurred by the organization. They will use this knowledge to develop a
preliminary costing methodology in accordance with the project objec-
tives that reflects the resource consumption of their primary products and
services.

The system design phase is an opportunity for the team members to
share information and broaden their understanding of the organization. It
is a time to debate thorny issues and reach a consensus solution. Members
should feel free to raise issues even though they have already been dis-
cussed and agreed upon by the team. In my experience, when team mem-
bers raise concerns, they usually have a valid theoretical, procedural, or
operational reason to support their position.

The design of the cost model requires an understanding of the major
cost components of the organization and how these are added together to
determine the cost of a product or service. We will discuss the traditional
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cost components of labor, materials, and overhead and how they are typi-
cally calculated. The next chapter is included for the benefit of those readers
that are unfamiliar with costing practices. If you are experienced in this
area, you may choose to skim this chapter.

ENDNOTES

1. For the definitions of practical and available capacity, see
Chapter 7 on costing issues.

2. These are different approaches to process improvement. Each
approach has a distinct management philosophy and uses statis-
tical and analytical techniques to achieve the desired results. For
more information, see Peter S. Pande, Robert P. Nueman,
Roland R. Cavanagh, The Six Sigma Way, How GE, Motorola,
and Other Top Companies Are Honing Their Performance (New York:
McGraw-Hill, 2000); Michael Hammer and James Champy,
Reengineering the Corporation (New York: HarperCollins
Publishers, 1993); Phillip Crosby, Quality is Free: The Art of
Making Quality Certain (New York: Penguin Books, 1979); and
Quality Without Tears: The Art of Hassle-Free Management (New
York: McGraw-Hill, 1984).

3. Activity-based costing is a cost management approach that identifies
the processes or “activities” involved in supplying a product or
service and those resources that these processes consume. It then
distributes labor and overhead costs based on intensity or fre-
quency with which the product or service consumes the activity.

4. Cost pools are groups of costs that are typically used to distribute
indirect costs to products or services. A cost pool can be very
broad and can include many cost categories. For example, a
company could have a cost pool called facilities, which would
include all the costs of repairing and maintaining the production
or service facilities. A cost pool can also be very narrow, such
as company telecommunications expense. When a company has
broad cost pools that encompass many functions and include
many different types of cost, the unit cost calculations tend to
be less accurate because the method of distributing the costs to
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the product or service may not reflect the actual resource con-
sumption.

Cost drivers are the structural causes of the cost of an activity and
differ in the extent to which they can be controlled by the firm.
Examples of cost drivers include product or process design, cus-
tomer specifications, corporate requirements, or government
regulations.
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How to Calculate Costs

In order to design a cost system, team members should have a basic
understanding of how costs are put together. The costing methodology
describes how an organization calculates its product, service, or customer
costs. It can range from very simple to very complex, depending on the
size of the organization, the number of items being costed, the complexity
of the business processes, and the management philosophy toward cost
management. Generally, costs can be divided into three major components:
labor, materials, and overhead. The significance of each cost component
relative to total costs will vary from industry to industry. For example, in
a pure service organization like an accounting firm, materials costs are
considerably lower than labor or overhead costs. In manufacturing organi-
zations, on the other hand, materials costs generally represent a significant
portion of total production costs.

In this chapter we will discuss the traditional cost components—
labor, materials, and overhead—and how they are rolled up into the cost
of a product or service. The team may decide to separate a cost compo-
nent if it is significant enough to merit reporting separately from other
costs. For example, if utilities represent a major cost for your organization,
the team may decide to report this cost as a separate cost component versus
including it as part of overhead costs, as dictated by traditional cost
accounting practices.

If you are familiar with costing process, you may wish to skim this
chapter. However, understanding the major cost components and how
they are assembled is a basic building block of any cost system and one of
the starting points for a cost system redesign project.
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MATERIALS COSTS

Materials costs are usually significant in those industries that have conver-
sion processes. Conversion processes transform materials through the use
of equipment and labor into a useful product or service. Although usually
found in manufacturing-related industries, some types of service industries
such as power generation or food service also have conversion processes.

Materials Quantity Standards

Materials cost are generally based on materials quantity standards that are
described in the bill of materials (BOM) or product structure. The BOM shows
how the product is assembled or manufactured from a materials standpoint.
It contains a list of all components, ingredients, or raw materials and the
quantities required of each item to produce a finished product. Most organi-
zations that are involved in conversion processes have some type of bill of
materials, even if it only consists of a list of components and quantities on a
spreadsheet program. Figure 5.1 shows the bill of materials for Product 3902,
a bottle of 100 tablets of Multi-A, a generic vitamin tablet. We will use this
example to show how materials costs are calculated for a particular product.

Figure 5.1 Sample Bill of Materials for Product 3902

Product Number: 3902
Description: Multi-A 100-tablet bottle

Item Unit of Quantity
Number Description Measure per Bottle
3902-01 Multi-A tablets per thousand 0.10
346256 White plastic bottle ea 1.02
238902 Cap plastic metal ea 1.02
LF3902 Front label ea 1.05
LB3902 Back label ea 1.05
D00001 Dessicant ea 1.04

CX1236 Circular ea 1.04
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In examining Figure 5.1, we notice that one 100-tablet bottle of Multi-
A vitamins consists of several material components (i.e., a bottle, a plastic
cap, etc.) and an intermediate product, which is a tablet of Multi-A vitamin.
In manufacturing jargon, this intermediate product is called a subassembly.
Generally, subassemblies are used to manufacture another product and
are not sold to end customers; they are produced for internal consumption
only. A subassembly also has a bill of materials, which is tied to the parent
part or finished product (see Figure 5.2). The order of manufacture or
assembly is known as the product hierarchy. It starts at level O for the parent
part and continues at levels 1, 2 and so on for the intermediate levels of
production. Figure 5.3 shows the product hierarchy for Product 3902.
Level 0 is the finished 100-tablet bottle, Level 1 shows the materials
required at the packaging stage, and Level 2 shows the raw materials
required at the manufacturing stage.

The bill of materials usually incorporates a provision for the expected
materials losses that will occur as a normal part of the manufacturing
process. Companies use different terms for this provision, such as the yield
factor, the scrap factor, or the material usage factor. There is often confusion
between the yield factor and the scrap or material usage factor. Both rep-
resent losses that occur in the manufacturing processes. However, the

Figure 5.2 Sample Bill of Materials for Product 3902-01

Product Number: 3902-01
Description: Multi-A Tablets
Yield:* 2,360.000

Item Unit of Quantity
Number Description Measure per Batch
MO07856 Key Ingredient A kg 600.0
509234 Ingredient B kg 10.8
999231 Ingredient C kg 800.0
545321 Ingredient D kg 272

*Yield is expressed per 1,000 tablets, as is common in this industry.
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Figure 5.3 Product Hierarchy

LEVEL 0 Product 3902
Multi- A 100-tablet bottle
238902 LF3902
Plastic cap Back label
346256 LF3902
LEVEL 1 Plastic bottle Front label
DO00001 3902-01
Desiccant Multi-A tablet
LEVEL 2 999321 509234 MO7856 $45321
Ingredient C Ingredient B Key ingredient A Ingredient D

yield factor represents the expected loss under efficient or normal operat-
ing conditions and is expressed as a percent of the material input into the
process. For example, if the yield factor is 2 percent, 98 percent of the
material input into the process will be converted into good output. The 2
percent shortfall may be the result of evaporation losses, residual materials
that remain in the production equipment, chemical reactions, or some other
reason. From a cost standpoint, the yield factor not only affects materials
cost, but also any conversion costs that have been applied up to that stage
of the process. The yield factor is commonly used in process industries
such as chemicals, pharmaceuticals, and food processing, which make like
products in lots or batches in a continuous manner.

The scrap factor is used to adjust the bill of materials (and the related
materials cost) for components that are damaged or spoiled in the process.
Discrete manufacturers, which make different products as single identifi-
able items such as printed circuit boards or automobiles, will generally
apply a scrap factor at each stage of the manufacturing process. Process
manufacturers will typically apply the scrap factor at the packaging stage.
The scrap factor is usually expressed as a percent of the materials quantity.
Assume that we are packaging 10,000 bottles of tablets (good output) and
the bottles have a scrap factor of 2 percent. We will need input of 10,204
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bottles from inventory [10,0000 -+ (1.00 — 0.02) = 10,000 + 0.98], because
we expect 204 bottles to be damaged during the packaging process. Figure
5.1 shows how the scrap factor is included in the bill of materials. In this
example, the quantity required for the plastic bottle has been rounded
1.02, which includes the 2 percent scrap factor.

Most manufacturing systems allow you to enter a scrap factor in the
bill of materials to account for components that are damaged in the
process. However, not all systems provide for a yield factor, particularly
smaller client/server type applications. In this situation, you will have to
develop a workaround to the limitations of your system. You should know
and understand how your system handles yield and scrap allowances and
the related accounting entries associated with these transactions. Both the
yield and scrap factor represent an opportunity for cost improvement.

Materials quantity standards are initially set by the department respon-

sible for product development using one or more of the three methods
described below:!

1. Engineering studies focus on identifying which materials will pro-
vide the best combination of quantity, production methods, quali-
ty, functionality, and cost. It starts with the preparation of detailed
specifications such as engineering drawings, a list of components,
or process formulations and uses several techniques such as value
engineering (VE), design for manufacturing and assembly (DFMA), and
quality function deployment (QFD) to determine the optimal use of
materials. VE seeks to maximize customer value by increasing
functionality and quality while simultaneously reducing costs.
DFMA, by contrast, focuses on making the product easier to man-
ufacture while holding functionality levels at a predetermined
level. QFD ensures that the customer requirements are not com-
promised during the design process.

2. Analysis of past experience focuses on historical performance. In con-
trast to the use of engineering studies, this method does not focus
on finding the best material available that meets manufacturing
criteria. It considers past experience for the same or similar prod-
ucts and uses this data to set materials quantity standards. Because
these standards are based on historical performance, they may



68 How to Calculate Costs

include waste and excess usage, which is difficult to determine and
isolate. This limitation may be minimized by a reduction in the
quantity of material allowed based on expert judgment or industry
information. While this method of setting materials standards is
less systematic than the use of engineering studies, it is less costly
and may be quite satisfactory depending on the business needs of
the organization.

3. Test runs under controlled conditions avoids one of the principal draw-
backs of the past experience method—the incorporation of process
inefficiencies in the materials quantity standard. This method
determines the standards by performing tests under uniform con-
ditions that can be controlled and replicated. External causes of
variations are isolated and eliminated during the test runs. The result
is a standard that reflects the expected materials consumption as
demonstrated during the test runs.

In smaller organizations that do not have a product development
function, an individual familiar with product design and manufacturing
operations might set materials quantity standards using the techniques
described above.

Accurate materials quantity standards, as described in the BOM, are
critical to controlling the conversion process and obtaining reliable cost
information. Inaccurate BOMs can result in inaccurate inventory balances,
rework, and inefficiencies on the production floor. Once the product is
released to manufacturing, engineering or production personnel are typi-
cally responsible for maintaining the BOMs. This information should be
reviewed at least once a year or whenever there is a significant change in
the business. Changes are usually communicated through a formal request
called an Engineering Change Order (ECO), which must be authorized by

specific individuals in the organization.

Calculating Materials Costs

Materials costs are estimated by multiplying the quantities required in the
bill of materials by the cost of each component. There are several types of
costs that can be used: average actual cost, standard costs, last costs, and
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forecast costs. The cost team should determine which type of cost is more
appropriate given the purpose of the costing exercise. Types of costs will be
discussed in more detail in Chapter 6. The costs of a particular ingredient
or component can generally be found in the item master of the inventory
management system. The item master contains all pertinent information
about raw materials, intermediate products, and finished goods, including
the unit cost.

A costed bill of materials shows the quantity required of each compo-
nent, its unit cost, and the extended total cost of each component based on
the usage required. It then adds all the component costs to obtain a total
cost per unit or per batch. Figure 5.4 shows the costed bill of materials for
Product 3902, one 100-tablet bottle of Multi-A vitamins. In this example,
the unit of measure is one bottle and the costed bill of materials is the sum
of the materials costs of each ingredient or component that makes up the
product. The lower level item, 3902-01, is costed in a slightly different
manner because it is produced in batches of 2,360,000 tablets, which is the
expected manufacturing yield. In this situation, the unit cost is the average
cost per tablet, which is calculated by dividing the total materials cost of
the production batch by the manufacturing yield. Figure 5.5 shows the unit
cost calculation for Product 3902-01. Note that the unit of measure for
yield and costing purposes is expressed per 1,000 tablets, a measure com-
monly used in the pharmaceutical industry. The costing issues surrounding
yield will be discussed in more detail in Chapter 6.

Figure 5.6 summarizes our discussion on calculating materials cost. It
shows how to perform the calculation, which individuals in the organiza-
tion are responsible for providing and updating information, and a list of
factors that could affect the quantity required or the cost of a component.
The quantity required for manufacturing or assembling a product is a
function of the product or process design. Therefore, any major change
in the product design, the production process, or the manufacturing tech-
nology should prompt a review of the bill of materials. As stated before,
engineering or manufacturing operations typically have responsibility for
keeping the bill of materials current. Accountants usually do not have the
technical know-how to perform this task.

The estimated cost of a component should be provided by the pur-
chasing function and consider a number of factors that may affect costs
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Figure 5.4 Costed Bill of Materials for Product 3902

Product Number: 3902
Description: Multi-A 100-tablet bottle

Item Unit of Quantity Unit Cost Total Cost
Number  Description Measure per Bottle (in USD) (in USD)
3902-01  Multi-A tablets per

thousand 0.10 $14.086  $ 1.409
346256  White plastic bottle ea 1.02 $0.030 $0.031
238902 Cap plastic metal ea 1.02 $0.0010 $0.010
LF3902  Front label ea 1.05 $ 0.005 $ 0.005
LB3902  Back label ea 1.05 $0.005 $ 0.005
D00001  Dessicant ea 1.04 $0.020 $ 0.021
CX1236  Circular ea 1.04 $ 0020 $ 0.021
Total materials cost $ 1.502

Figure 5.5 Costed Bill of Materials for Product 3902-01

Product Number: 3902-01
Description: Multi-A Tablets
Yield:* 2,360.000

Item Unit of Quantity Unit Cost Total Cost
Number  Description Measure per Bottle (in USD) (in USD)
M07856  Key Ingredient A kg 600 $50.00 $30,000
S09234  Ingredient B kg 10.8 $28.00 $ 302
999231  Ingredient C kg 800 $ 185 $ 1,480
S45321 Ingredient D kg 272 $11.15 $ 303
Total materials cost per batch $32,085
Cost per 1,000 tablets $13.595

(total materials cost + yield = $32,085 + 2,360.00 = $13.595)

*Yield is expressed per 1,000 tablets, as is common in this industry.
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Figure 5.6 How to Calculate Materials Costs

. Quantit Materials Costs

FORMULA: uantity X | Costperum = @
Required Per Unit or Lot
WHO IS = Engineering * Purchasing
RESPONSIBLE: « Production
FACTORS TO = Production process * Purchasing contracts
CONSIDER: = Technology = Foreign currency rates
* Product design » Purchase volumes

* Number of suppliers

= Government regulations
» The economy

» Marketing strategies

Adapted from The Cost Management Toolbox: A Manager’'s Guide to Controlling Costs and Boosting Profits. Copyright © 2000 Lianabel
Qliver. Reprinted by permission of AMACOM, a division of American Management Association International, New York, NY. All rights
reserved. htip://amanet.org.

such as freight, purchasing discounts, number of suppliers, economic
trends, and government regulations. Government regulations can affect
material costs if they have a local sourcing requirement or assess duties on
imported parts. Therefore, estimating the component costs is more com-
plex than simply analyzing historical trends. Purchasing should consider
future trends or requirements, as well as past performance, in estimating
materials costs.

LABOR COSTS

Direct labor costs are the total compensation costs of employees who work
directly on manufacturing the product or providing the service to the cus-
tomer. Total compensation includes wages, salaries, payroll taxes, fringe
benefits, and overtime. Indirect labor costs are the total compensation costs
of those employees that support the manufacturing or service process.
Indirect labor employees may include mechanics, data entry clerks, super-
visors, warehouse employees, and others. Indirect labor costs are generally
included in overhead costs.

Labor standards are traditionally used to estimate labor costs, partic-
ularly in a manufacturing setting or repetitive service operations. Labor
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standards are the estimated time an employee should take to complete an
operation. Labor standards are based on engineering studies, historical
data, or management estimates. We will discuss how to set time standards
in more detail in Chapter 6.

Manufacturing organizations typically set standards for labor-intensive
operations such as apparel manufacturing, assembly operations, and packag-
ing and compare these to the actual labor hours used. This information is
used to measure performance, control the manufacturing operations, and
look for cost improvement opportunities. Due to the increased automation
of manufacturing and service processes, many companies have eliminated
the use of labor standards and detailed labor tracking for control purposes.
In many organizations, particularly in the service sector, labor standards
are used primarily for headcount planning and profitability analysis.

Labor standards are usually found in the routing file or some similar
software application that contains the sequence of operations that will be
performed on the product and the detailed labor hours, machine hours,
and the setup time that will be required by each operation.? Some software
applications combine the routing file and the bill of materials into one
application that serves both purposes. If your company uses labor stan-
dards, the costing process is fairly simple. The labor costs are calculated
by multiplying the standard labor hours required for each operation by an
average wage rate. The average wage rate should include the base salary,
the payroll taxes, and the fringe benefits. Let us return to our example of
Multi-A. Since the manufacturing process is highly automated, labor hours
are calculated by multiplying the expected process times by the number
of employees required in each operation. The routing file for this product
and the labor cost calculation are shown in Figure 5.7. In this example,
labor is a relatively insignificant cost component relative to materials.
Therefore, one decision that could be made by the product team is
whether to report direct labor as a separate cost component or include it
as part of overhead costs.?

Figure 5.8 shows the formula for calculating labor costs and a list of
those factors that could affect the labor standards or the average wage
rates. It also shows the parties responsible for providing and updating the
labor standards and cost information. Similar to materials quantity stan-
dards, labor standards are initially set at the product development stage
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Figure 5.7 How to Calculate Total Labor Costs

PROCESS HOURS LABOR HOURS*
Operation Production | Setup Number of | Production | Setup | Total
Employees Labor Labor

Weighing 1.0 0.5 2.0 2.0 1.0 3.0
Blending 4.0 1.0 4.0 16.0 4.0 20.0
Compression 8.0 1.0 1.0 8.0 1.0 9.0
Total hours

per lot 13.0 2.5 26.0 6.0 32.0
Average wage rate (given) $12.00 $12.00 $12.00
Total labor costs per lot** $312.00  $72.00 $384.00
Labor cost per thousand tablets*#* $0.132 $0.031  $0.163

* Labor hours = Production or setup hours x number of employees
** Labor costs per lot = Production or setup labor hours x average wage rate
*** Labor costs per lot = standard yield (2,360.0 thousand tablets; see Figure 5.5)

and later updated as the product is released to manufacturing by produc-
tion or engineering personnel. The techniques of VE, DFMA, and QFD
also apply to the use of labor standards.

An alternative method of assigning labor costs to products or services
is on a per-unit basis. For example, suppose you operate a service call cen-
ter that has 40 employees and provides service 24 hours per day, 7 days
per week. One way to assign labor costs would be on a per call basis,
dividing the total labor costs of the customer service representatives by the
number of calls handled during the period. Though this calculation is
straightforward and simple, it assumes that all calls consume the same
amount of labor resources per call. However, if the call center provides
diverse services (payment processing, customer complaints, account
inquiry) that require different labor times, this costing assumption would
not be appropriate. In this situation, costs should be developed based on
labor standards or estimates, defined in terms of average minutes per type
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Figure 5.8 How to Calculate Labor Costs

: Average Labor Costs
FORMULA: Labor Standards X 9 = .
Wage Rate Per Unit
WHO IS + Engineering * Human Resources
RESPONSIBLE: + Production + Finance
= Production
FACTORS TO * Production process * Collective bargaining
CONSIDER: = Technology = Skill level required
* Product design » Wage increases

» Government regulations

Adapted from The Cost Management Toolbox: A Manager’'s Guide to Controlling Costs and Boosting Profits. Copyright © 2000 Lianabel
Oliver. Reprinted by permission of AMACOM, a division of American Management Association International, New York, NY. All rights
reserved. htip://amanet.org.

of call, and then multiplying these estimates by the average labor costs per
minute.

In service organizations, labor will usually represent a larger portion
of total costs than materials or supplies and should be a primary focus of
the project team. How labor costs are calculated will have a significant
impact on the overall accuracy of the cost information prepared by the
organization.

OVERHEAD COSTS

Overhead costs are indirect costs that cannot be directly traced to a product
or service in a cost-effective manner. They include expenses such as minor
tools or equipment, supplies, training, depreciation, and utilities, among
others. They also may include charges allocated from departments that
provide support services such as purchasing, warehouse, engineering, and
information systems.

Overhead costs are typically collected by departments or work areas.
Because they cannot be traced specifically to the product, service, or cus-
tomer, they must be assigned to these items in a reasonable manner to obtain
the full cost of the item being measured.* The cost assignment or allocation
base is a factor that links the indirect costs to the item being measured.
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Although there are several different criteria than can be used to choose the
proper assignment base, I favor the cause-effect criterion because it ties the
allocation of the indirect costs more directly to the business processes. In
manufacturing organizations, some common examples of allocation bases
are labor hours, machine hours, cycle time, and units. In service organi-
zations indirect costs are typically assigned using labor hours or on a per
unit basis (i.e., per call, per customer, per patient, per passenger-mile,
among others). Figure 5.9 shows how the overhead allocation process
works.

Let us apply the previous discussion on overhead costs calculation to
our Multi-A example. Because the manufacturing process is highly auto-
mated, its accountants have determined that process hours are the most
appropriate basis to assign overhead costs. Assume that the total overhead
costs for the production department that manufactures Multi-A is
$1,000,000 per year. Total process hours for all products manufactured in
this department, including setup time, are 20,000 hours based on fore-
casted production volumes. The overhead rate for this area would be $50

Figure 5.9 The Overhead Allocation Process

Resources
Resources are collected by
department or work area.
Department Work Area
Indirect costs are .
Labor hours Per unit

assigned to items using a

cost assignment base.

Product, Service, or Customer

Adapted from The Cost M- Toolbox: A M s Guide to Controlling Costs and Boosting Profits. Copyright © 2000 Lianabel
QOliver. Reprinted by permission of AMACOM, a division of American Management Association International, New York, NY. All rights
reserved. htip://amanet.org.
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per process hour ($1,000,000 + 20,000 hours). Therefore, the overhead
costs assigned to Multi-A would equal $775 per lot ($50 per hour x 15.5
process hours) or $0.328 per thousand tablets [$775 + 2,360,000 tablets].
The overhead cost calculations for Multi-A are summarized in Figure 5.10.

Most companies have different overhead rates for each department
or work area. Only those products or services that flow through the area
are charged with the overhead costs for that area. If a cost that has tradi-
tionally been included in overhead is significant and can be specifically
identified to a product or service, it should not be included as an overhead
cost. For example, most costing systems include depreciation as part of the
overhead rate. At one of my clients, however, we identified a $1,000,000
production line that was 100 percent dedicated to a particular product.
Under the old costing system, the depreciation costs associated with this
equipment were allocated to all products through the overhead rate.
Under the new system, these depreciation costs were charged directly to
the specific product that was manufactured on this line, providing a more
accurate representation of its true production costs.

Figure 5.10 How to Assign Overhead Costs

PROCESS HOURS

Operation Production Setup Total
Weighing 1.0 0.5 L5
Blending 4.0 1.0 5.0
Compression 8.0 1.0 9.0
Total hours per lot 13.0 2.5 15.5
Overhead rate (given) $50.00 $50.00 $50.00
Overhead costs per lot* $650.00 $125.00  $775.00
Overhead costs per unit** $0.275 $0.053 $0.328

* Overhead costs = Production or setup process hours x overhead rate
** Overhead costs per lot + standard yield (2,360.0 thousand tablets; see Figure 5.5)
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COST ROLLUP

Once we have calculated the individual cost elements of the item being
measured, we are ready to perform a cost rollup. The cost rollup is an
accounting process that adds up the significant cost components and cal-
culates the total or unit cost as required. Generally, these cost components
are broken down into labor, materials, and overhead; in some service
organizations, materials will be an insignificant cost and will not be reported
separately. In manufacturing, costs are rolled up according to the product
hierarchy. Therefore, the intermediate product or subassembly costs are
calculated first and this number is used to determine the cost of the fin-
ished product. Figure 5.11 shows the cost rollup for Product 3902-01. Note
that the costs of Product 3902-01, $14.086 per 1,000 tablets, are rolled up
as part of the materials costs into Product 3902, one 100-tablet bottle of
Multi-A (see Figure 5.4). Labor and overhead costs from a prior level can be
rolled up into the materials costs of the next level or maintain their separate
identities throughout the various levels of the product hierarchy. The deci-
sion to maintain these costs separate will depend on management’s infor-
mation needs and the capabilities of your information systems application.

In service organizations, a cost rollup is necessary when the transaction
or service being costed goes through several stages. Figure 5.12 shows the
different activities associated with processing a check at a financial institution.
At each stage of the process, a unit cost is calculated for this particular type
of transaction. The cost rollup would sum the unit cost of each activity to
determine the total unit cost of this type of transaction. The costs of branch
activities are highlighted because it is the sum of the various activities that
occur at the branch level starting at the teller station and ending with the
packet that is prepared and sent to the bank operations center. It is equiv-
alent to an intermediate product or subassembly in manufacturing, which
must be rolled up to obtain the total costs of this transaction. Note that a
detailed cost breakdown is not done by individual cost component (labor,
materials, and overhead), but by activity or process.

Once the cost rollup is completed, the unit costs should be compared
against a budgeted, expected, or actual cost for reasonableness. If these costs
are unavailable (such as when an item is being costed for the first time),
industry benchmarks or cost of similar items can be used to validate the
calculated costs. Line managers should review and approve all costs. If a
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Figure 5.11 Cost Roll-Up Example for Multi-A Tablet:Product 3902-01

Product Number: 3902-01
Description: Multi-A Tablets
Yield: 2,360.000

MATERIALS
Quantity  Unit Total  Unit Cost
Item per Cost Cost per 1,000
Number Description UM Bottle (in USD) (in USD) tablets
MO07856  Key Ingredient A kg 600 $50.00 $30,000  $12.712
S09234 Ingredient B kg 10.8 $28.00 302 0.128
999231 Ingredient C kg 800 $ 185 1,480 0.627
S45321 Ingredient D kg 272 $11.15 303 0.128
Subtotal materials cost per batch $32,085 $13.595
LABOR
Weighing hr 3.0 $1200 $ 36 $0.015
Granulation hr 20.0 $12.00 240 0.102
Compression hr 9.0 $12.00 108 0.046
Subtotal labor cost per batch $ 384 $0.163
OVERHEAD
Weighing hr 1.5 $50.00 $ 75 $ 0.032
Granulation hr 5.0 $50.00 250 0.106
Compression hr 9.0 $50.00 450 0.190
Subtotal overhead cost per batch $ 775 $0.328
Total costs* $33,244  $14.086

* Total costs = materials cost + labor cost + overhead cost
Total costs per batch =$32,085 + $384 + $775 = $33,244; Unit costs = $33,244 + 2,360 = $14.086
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Figure 5.12 Cost Roll-Up of Check Cashing Service

Service: Check Cashing

Unit Cost
Activity (in USD)
Perform branch activities $1.00
Receive checks 0.01
Input and code checks 0.03
Microfilm and sort transactions 0.02
Balance and correct transactions 0.15
Process transactions in system 0.07
Total cost per check $1.28

cost seems out of line with prior experience, or if in the judgment of the line
manager, a cost is too high or too low, the cost analysts should reexamine
the assumptions that underlie the cost calculations such as time standards,
yield, scrap, and allowances in conjunction with operations personnel.
The line managers should agree that the costing methodology and the
operational parameters upon which the cost calculations are based provide
a fair representation of the resources consumed to manufacture a product,
provide a service, or manage a customer.

SUMMARY

This chapter has provided a general overview of how to calculate the cost
of a product or service. Although in theory the mechanics are fairly straight-
forward, in practice, the cost calculation methodology can become quite
intricate due to the complexities of the business processes. Each company,
even within the same industry, will have its own peculiarities, which must be
handled within the cost model. The objective of the project team should be
to develop a cost model that provides a reasonably accurate representation
of the resources required to manufacture a product or provide a service in
the simplest manner possible.
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The development of the cost model will require agreement on the
operational parameters that underlie the cost calculation and will raise key
issues that must be decided by the team. We have touched on some issues
in this chapter. Chapter 6 will present a more detailed discussion on some
of the more difficult issues that will be encountered by the team and what
the implications are for the costs of their organization.

ENDNOTES

1. For more information, see Standard Costs and Variance Analysis
(Montvale, N J.: Institute of Management Accountants, 1974),
26-51.

2. Setup time is the preparation time involved in the production or
service delivery process. It may involve equipment installation,
documentation, entering run parameters, clean-up and other
miscellaneous activities at the start and the end of a process. In
manufacturing, setup time usually has two components: labor,
which is the time the employee spends setting up the equipment,
and machine time, which is the time the machine is nonopera-
tional. For example, if it takes two employees 30 minutes to set
up and clean the equipment, the setup time would consist of one
hour of labor (2 employees x 30 minutes) and 30 minutes of
machine time. Examples of setup time include time spent on the
installation and removal of equipment, cleaning time, the time
spent entering the machine parameters, or the time running the
machine before the first good output is produced.

3. The sum of direct labor and overhead costs is known as conver-
sion costs.

4. For an ample discussion on the two-stage allocation procedure
that forms the basis of most modern cost systems, see Robin
Cooper, “The Two-Stage Procedure in Cost Accounting: Part
One,” Journal of Cost Management (Summer 1987): 43-51; and
“The Two-Stage Procedure in Cost Accounting: Part Two,”
Journal of Cost Management (Fall 1987): 39-45.
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Costing Issues

During the development of the costing system, the team will have to address
certain issues that affect not only how costs are developed, but also how
they are collected and reported down the road. There are no right or wrong
answers, and the approaches taken by the team will depend on the state of
organizational development, the system applications, and the organizational
philosophy toward cost management. Advanced organizations with highly
developed information systems may take a different approach than a start-up
operation that has a limited infrastructure to manage costs. Moreover,
organizations that form part of larger corporate structure may have to con-
form to standardized policies and practices, which may or may not adequately
address these issues.

In this chapter, we will present the significant issues that should be
discussed and agreed on during the design and development of the costing
model and subsequent systems setup and test. These issues will be presented
from an operational and financial perspective. They relate to capacity utiliza-
tion, yield or process efficiency, labor productivity, data collection and analy-
sis, cost types, and costing methods. The discussion and resolution of these
issues will provide a critical link between the business processes and reported
costs allowing managers to grasp how their decisions affect the cost structure
of the organization. Moreover, they allow managers to identify cost improve-
ment opportunities from both a strategic and operational standpoint.

CAPACITY UTILIZATION

Capacity is an elusive concept. At a macro level, it can be defined as the
value-creating ability of the resources available to the organization or the
ability of the business to meet market demand. At a micro level it can have
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several definitions: (a) the value-creating potential of a process, (b) the
amount of output that can be obtained from a process, (c) an upper limit or
constraint on the work that an operating unit can handle, or (d) an estimate
of the work done by a fixed set of resources.! In practice, capacity is typically
defined as the output that can be achieved over a particular time period.
Output is expressed in units, labor hours, process hours, or some other rea-
sonable measure, while time is measured in years, months, days, hours,
minutes, or seconds. From a costing standpoint, the team needs to understand
the definition of capacity for their organization, what factors affect capacity,
and how it will be linked to the costs of the resources available.

There are several baseline measures of capacity. The maximum or the-
oretical capacity represents the maximum amount of work that a process or
facility can produce operating 24 hours per day, 7 days per week with zero
waste. No adjustments are made for the nonproductive uses of available
resources including holidays, weekends, planned downtime, or any other
possible constraints on the manufacturing or service delivery process. Theo-
retical capacity assumes that the firm operates at its maximum potential all
the time. Therefore, if we assume 365 days per year, the maximum capacity
for any particular process would 8,760 hours per year [24 hours per day X
365 days per year]. Practical or design capacity can be defined as the level
of output that can be obtained from a particular operation, given the current
process specifications and the system design. It takes into consideration
holidays, planned downtime, and any other unavoidable factors that may
limit the availability of resources for productive purposes. The available
capacity is the maximum output that can be produced given a fixed level
of resources. It is typically based on the number of manned shifts. For
example, if you are only staffed to run one shift instead of three, your
available capacity would be the maximum output that you could produce in
one shift, given this level of resources. The planned or scheduled capacity is the
amount of output that is projected for a particular time period. The planned
capacity can be above, below, or at available capacity. It is usually the
basis for the annual business plan, financial forecasts, and standard costs.

Although these definitions of capacity may seem fairly clear-cut, in
practice capacity measurement can be quite difficult. Suppose you have a
service process that is designed to handle several types of transactions.
The maximum service capacity of this operation is 24 hours a day.
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However, if each type of transaction has a different processing time, the
maximum output that can be obtained from this process will vary,
depending on the number and type of transactions that are received on
any given day. What output would you assign as the maximum capacity
for this operation? The answer to this question is not easy and illustrates
some of the subtleties of capacity measurement. Unless you have a dedi-
cated production or service line, the capacity of a particular process may
vary according to the types of products or services that run through this
line. If you define capacity in terms of output, you will have to make some
inherent assumptions about the mix of products or services that you can
provide in a given time period. Line managers should understand and
agree on the assumptions that underlie these capacity calculations.

The Consortium for Advanced Manufacturing-International (CAM-I)
has proposed an alternate framework for analyzing capacity, which focuses
on time as the basis for capacity measurement.” Time provides a simple
mechanism to link capacity utilization and cost. It is within this framework
that we will discuss the issues surrounding capacity measurement and its
impact on product or service cost. Appendix B describes time-based capacity
models in more detail and how these can be coupled with cost informa-
tion to provide better information for decision-making purposes.

When time or the level of output is used as the basis for capacity
measurement, we run up against another challenge: the bottleneck or con-
straining factor. A process is composed of activities or operations that have
inputs and outputs. The output of one operation will be the input into the
next. Usually, there is one activity or operation that limits the entire process.
Theory of constraints (TOC) maintains that any system has at least one con-
straint that limits throughput and the ability to generate profits.3 TOC
focuses on identifying the system constraint, letting the constraint set the
pace of the system, and focusing improvement efforts on liberating the
constraint. When one constraint is lifted, usually another factor will
become the constraint and the process starts over again. TOC advocates
maintain that liberating capacity in nonconstrained operations will not
improve the bottom line because the capacity of the entire process is dic-
tated by the constraining operation.*

The TOC methodology involves identifying the system constraint,
deciding how to optimize its use, and subordinating all other elements of
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the system to the constraining factor. Suppose you own a wholesale bak-
ery that supplies major supermarkets with ready-to-eat baked goods. The
production process involves several operations, as shown in Figure 6.1:
weighing the ingredients, mixing them, preparing the mix for baking, baking,
cooling, finishing the product, and packaging for shipment. Your line man-
agers have identified the number of ovens in the baking operation to be
the system constraint. Applying a TOC methodology, you would ensure
that the ovens are 100 percent utilized and that the capacity of all other
operations is aligned to the capacity of the ovens. In this manner, you do
not burden the system with excess capacity in operations that will not
increase throughput.

One key decision that the project team must make is how it will
measure practical and available capacity—whether in terms of total avail-
able hours or based on the availability of the constraining operation. If a
TOC approach is used, the capacity of the entire process will be subordi-
nate to the capacity of the constraining operation. Other operations should
be run so as to keep the constraining operation running at its most efficient
level, as defined by line management. Gray and Leonard summarized the
challenges of capacity measurement as follows:

Figure 6.1 Production Process for Ready-to-Eat Products

. - Preparation
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Capacity depends upon what you assume to be fixed (i.e., the num-
ber of shifts, or the number of available workers), and the time frame
of the decision being analyzed. Changing these factors may even
change the resource that is the bottleneck. The measure of capacity
that is the most useful depends upon the type of decision being
made. Capacity over the current number of shifts being worked is
probably appropriate when evaluating the impact of an investment
in a new preventative maintenance program. ... Evaluating when it
will be necessary to purchase new equipment, however, requires a
different set of assumptions. ... Think carefully about the operating
environment and the decision at hand before you begin a capacity
analysis.”

Cost calculations usually are based on an assumption of capacity uti-
lization. Capacity utilization is the extent to which a firm uses its productive
capacity. It can significantly affect unit cost and the perceived profitability
of a product. When a company establishes a manufacturing or service
operation, it has recurring costs that are independent of volume such as
rent, depreciation, and facility maintenance costs. In addition, it may wish
to maintain a fixed level of employees to manage the monthly fluctuations
in customer demand. When an operation works at the desired capacity
level, it is making maximum utilization of these resources. However, if it
operates below this capacity, traditional costing practices will charge the
cost of this excess capacity to its current products or services. A simplified
real-world example will illustrate this point.

Suppose Company XYZ has a highly automated manufacturing
operation that can work three shifts per day, 360 days per year. Its theo-
retical capacity would be 8,640 hours per year.6 However, of the total 360
workdays available, the plant is only scheduled to work 260 days during
the year. Therefore, its practical capacity is 6,240 hours per year.” Due to
limitations in market demand, it is currently running only two eight-hour
shifts, five days a week, 48 weeks per year. Consequently, its available
capacity is 4,160 hours.8

In this operation, Company XYZ manufactures Product X. This
product requires five hours of process time and has a budgeted volume of
60,000 units per year. Its budgeted capacity is 3,000 hours, which is cal-
culated by multiplying the budgeted volume by the standard process
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hours per unit.” How do these different capacity scenarios affect the product
costs? Let us assume that the budgeted overhead costs of this manufacturing
operation are one million dollars ($1,000,000) and that these costs are
assigned to products based on standard process hours. Figure 6.2 shows
the overhead costs per standard process hour under each capacity scenario
described here. The cost per process hour can range from a low of $116
using the theoretical hours of 8,640 as the cost assignment basis to a high
of $333 using standard process hours based on budgeted volumes.

Figure 6.2 Overhead Costs per Process Hour under Different

Capacity Scenarios

Number of annual workdays 360
Number of scheduled workdays 260
Number of eight-hour shifts 3
Manned shifts per day 2
Budgeted volume (units) 60,000
Standard process hours per unit 0.05
Total overhead costs $ 1,000,000
Theoretical | Practical | Available | Budgeted
Description Capacity | Capacity | Capacity | Capacity
Total overhead costs $1,000,000 | $1,000,000 | $1,000,000 | $1,000,000
Process hours available (1) 8,640 6,240 4,160 3,000
Cost per process hour (2) $116 $160 $240 $333

(1) Process hours available = number of workdays x number of shifts x 8 hours per shift

Theoretical capacity = 360 days x 3 shifts x 8 hours = 8,640 hours

Practical capacity = 260 days x 3 shifts x 8 hours = 6,240 hours
Available capacity = 260 days x 2 shifts x 8 hours = 4,160 hours
Budgeted capacity = 60,000 units x 0.05 per unit = 3,000 hours

(2) Cost per process hour = total overhead costs + process hours available as calculated in

(1) above.




Capacity Utilization 87

Figure 6.3 shows the impact of capacity utilization on product cost.
Assuming the fixed and variable cost structure remains constant over all
four capacity scenarios, the use of budgeted capacity would result in a unit
cost that is $10.85 higher than theoretical capacity, $8.65 higher than prac-
tical capacity, and $4.65 higher than available capacity. The difference
between the unit cost using budgeted capacity and the unit cost using the-
oretical, practical, or available capacity represents the cost of excess capac-
ity that is being charged to Product X. For example, the use of budgeted
versus available capacity would result in an additional $5 per unit, or
$280,000 of overhead costs being charged to Product X. These costs bear
no relationship to the fundamental economics of the production process
and add no value to the product or the end customer.

In this simple example, we assumed that the fixed and variable cost
structure remained unchanged in all four scenarios. However, it is impor-
tant to differentiate between managed and committed capacity costs when
measuring the costs of capacity.'? Committed capacity costs are those that are
unavoidable in the short to intermediate term and include items such as
building rent, depreciation, security, insurance, and non-refundable service
contracts. These costs are considered fixed and do not fluctuate with
changes in capacity utilization. Managed capacity costs are those that are
avoidable in the short to intermediate term and typically include labor,
utilities, and supplies among others. These costs will increase or decrease
with changes in the utilization levels, though not necessarily on a propor-
tional basis. The classification of managed and committed costs will be
unique to each organization. For example, a facility with a no-layoff policy
may consider direct labor a committed cost, while another similar facility
might classify it as a managed cost. Let us return to the prior example of
Company XYZ to see how the identification of committed and managed
costs might affect the cost calculations.

Suppose the $1,000,000 of estimated overhead costs are based on
available capacity, which consists of two eight-hour shifts, 260 days per
year. If demand were to suddenly increase to practical capacity levels, it is
unrealistic to assume that these costs will remain unchanged. At a mini-
mum, you would expect that the increased volume levels would generate
a corresponding increase in certain types of costs such as indirect labor,
electricity, water, maintenance, and supplies. It is unrealistic to calculate a
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Figure 6.3 Cost of Excess Capacity under Different Capacity Scenarios

Number of annual workdays 360
Number of scheduled workdays 260
Number of eight-hour shifts 3
Manned shifts per day 2
Budgeted volume (units) 60,000
Standard process hours per unit 0.05
Total overhead costs $ 1,000,000
Theoretical | Practical | Available | Budgeted
Description Capacity | Capacity | Capacity | Capacity*
Total overhead costs $1,000,000 | $1,000,000 | $1,000,000 | $1,000,000
Process hours available (1) 8,640 6,240 4,160 3,000
Cost per process hour (2) $116 $160 $240 $333
Standard process hours
per unit 0.05 0.05 0.05 0.05
Cost per unit (3) $5.80 $8.00 $12.00 $16.65
Total overhead costs charged
to Product X (4) $348,000 | $480,000 | $720,000| $999,000
Cost of excess capacity (5) $652,000 | $520,000 | $280,000 -

(1) See Figure 6.2
(2) See Figure 6.2
3
(
(

)
)
) Cost per unit = cost per process hour x standard process hours per unit
4) Total costs charged to product = cost per unit x budgeted volume

)

5) Cost of excess capacity = total overhead costs less total overhead costs charged to products

* The total overhead costs charged to Product X in this scenario have a rounding difference of
$1,000 that is not significant.

cost per hour based on practical capacity, which assumes that the man-
aged capacity costs will remain unchanged at these volume levels. If the
production levels at Company XYZ rose to 8,400 hours per year, we would
expect the managed capacity costs to increase accordingly, although not
necessarily in proportion to the increase in volume.
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An alternative scenario to calculate the cost of excess capacity would
be to calculate two separate overhead rates: one for committed costs based
on practical capacity and another for managed costs based on available
capacity. This alternative is called the mixed scenario. Committed costs are
generally considered fixed and will not change with increases or decreases
in volume. A company could produce at or below the practical capacity
level and experience no change in these types of costs. Conversely, managed
costs are variable, semivariable or step-fixed costs, and will increase or decrease
with changes in volume or product mix.!! Suppose the $1,000,000 bud-
geted costs of Company XYZ consisted of $250,000 of committed costs
and $750,000 of managed costs. How would the excess cost calculation
change under this mixed scenario? Figure 6.4 shows the cost of excess
capacity based on four capacity scenarios—practical, mixed, available, and
budgeted—and separates committed from managed costs in the calculation
of the overhead rate. Theoretical capacity is not included because, in prac-
tice, managers would be unwilling to accept costs calculated under ideal
operating conditions, particularly if used to evaluate organizational per-
formance. Note that the cost of excess capacity for committed costs is the
same in the practical and mixed capacity scenario. However, the cost of
excess capacity for managed costs under the mixed scenario is significantly
lower than the practical capacity scenario. The use of a mixed scenario
assumes that in order to reach practical capacity levels the organization
will incur incremental costs not currently contemplated in the budget.

The treatment of unused capacity costs is an important design issue
that should be explicitly addressed by the project team. Traditionally,
accountants have calculated products and service costs based on full cost
absorption. This methodology requires that all costs incurred to manufacture
a product or provide a service be “absorbed” or included in the unit cost
calculation. This practice, which still permeates most cost systems, allows
companies to hide the cost of excess capacity in the overhead cost of their
products. It has several dysfunctional consequences for the organization.
First, it distorts the profitability of products or services because it charges
these items for resources they did not consume. This situation may cause
profitable items to appear as unprofitable or uncompetitive in the market-
place. Second, it may lead to poor management decisions. Management
may decide to remove products or services from its sales offerings based
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Figure 6.4 Cost of Excess Capacity under Different Capacity Scenarios
Separating Committed and Managed Costs

Number of annual workdays 360
Number of scheduled workdays 260
Number of eight-hour shifts 3
Manned shifts per day 2
Budgeted volume (units) 60,000
Standard process hours per unit 0.05
Total overhead costs $ 1,000,000
Practical Mixed Available | Budgeted

Description Capacity | Capacity | Capacity | Capacity*
Overhead costs

« Commited costs $250,000 | $250,000 | $250,000 |  $250,000
* Managed costs 750,000 750,000 750,000 750,000
Total overhead costs $1,000,000 | $1,000,000 | $1,000,000 | $1,000,000
Process hours available (1)

* Commited capacity 6,240 6,240 4,160 3,000
* Managed capacity 6,240 4,160 4,160 3,000
Standard hours per unit 0.05 0.05 0.05 0.05
Cost per hour (2)

» Commited costs $40 $40 $60 $83
* Managed costs 120 180 180 250
Total costs per hour $160 $220 $240 $333
Cost per unit (3)

¢ Commited costs $2.0 $2.0 $3.0 $4.15
* Managed costs 6.0 9.0 9.0 12.50
Total costs per unit $8.0 $11.0 $12.0 $16.67
Overhead costs charged to

products (4)

« Commited costs $120,000 | $120,000 [  $180,000 |  $249,000
* Managed costs 360,000 540,000 540,000 750,000
Total costs per unit $480,000 $660,000 $720,000 $999,000
The cost of excess capacity (5)

¢ Commited costs $130,000 $130,000 $70,000 —

* Managed costs 390,000 210,000 210,000 -
Total costs per unit $520,000 $340,000 $280,000 -

(1) The process hours available are the same under the practical and mixed capacity scenario and equal three 8-
hour shifts, 260 days per year. For the available and budgeted scenario, it is the same calculation as in Figure 6.2.
2) Cost per process hour = total overhead costs + process hours available as calculated in (1).
3) Cost per unit = cost per process hour X standard process hours per unit
4)
)

5) Cost of excess capacity = total overhead costs less total overhead costs charged to products

Total costs charged to product = cost per unit X budgeted volume

(
(
(
(

* The total overhead costs charged to Product X in this scenario have a rounding difference of $1,000 that is not
significant.
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on inaccurate cost information, thinking this action will improve the com-
pany’s bottom line. However, fixed overhead costs do not go away with
decreases in production or sales volume, particularly committed capacity
costs. As uncompetitive products are dropped, the fixed overhead costs
that had been assigned to these products are redistributed among the
remaining products or services. As a result, the reported costs of the
remaining products increase, and now these products become uncompetitive
and are either outsourced or dropped. The cycle repeats itself in a down-
ward spin known in accounting circles as the death spiral.'? Eventually the
facility shuts down or the company goes out of business.

In manufacturing circles, accounting practitioners contend that all
manufacturing costs should be included in the unit cost and should be
reported as cost of sales when the products are sold. Cost management
experts disagree with this approach.!® They claim that excess capacity is an
ongoing cost of running the business, which is unrelated to the products
manufactured during the period. These costs should not be included in the
product cost calculation, but expensed directly into cost of sales as a sep-
arate line item on the income statement. They maintain that this accounting
treatment has several advantages. First, it provides a more accurate repre-
sentation of the true economics of production by eliminating the cost of
excess capacity from the cost calculations. Second, excess capacity, formerly
buried in the product costs, becomes a visible item on the income state-
ment spurring management to take action. Unfortunately, accountants are
still reluctant to report excess capacity in this manner. Though some more
forward-thinking companies are calculating the cost of excess capacity,
they often revert to a full cost absorption model when calculating and
reporting their costs.

Service organizations have similar issues with capacity cost manage-
ment. They too have excess capacity that is buried in their financial state-
ments. Suppose you are a distributor with a 100,000 square feet warehouse,
which rents for $400,000 per year. Due to market conditions, only 50 per-
cent of the warehouse is currently being used. The cost of excess capacity
for this distributor would be $200,000 ($400,000 x 50%), which represents
the unused portion of the warehouse.

Excess capacity issues can not only distort the financial performance
of an organization, but also lead to suboptimal pricing decisions, particularly
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if these are based on costs. Another example will illustrate this point. Data
Processing, Inc. is a service bureau that processes accounts payable and
payroll transactions for its customers. In the accounts payable area, it has
10 clerks that work an average of 1,750 hours per year. Labor costs, including
payroll taxes and benefits, are $18,000 per clerk. On average, each clerk
can process around 12,000 invoices per year. Overhead costs are around
$150,000 per year. The cost per invoice, based on the available capacity
of the firm, is $2.75 (see Figure 6.5). If the company wished to obtain a 20
percent profit margin on its processing services, it would set its price per
invoice at $3.44.14 Now suppose the projected volume level for the current
year was 100,000 invoices. The company believes that this is not a per-
manent drop in the business and decides not to lay off any clerks. The cost
per invoice now increases to $3.30 (see Figure 6.6). If the company main-
tains its current pricing model, it would have to raise its price per invoice
to $4.13 in order to recover its costs and maintain its desired profit margin.
This increase could price the company right out of the market.

Figure 6.5 Cost per Invoice Based on Available Capacity

Available
Description Capacity
Labor cost per clerk $ 18,000
Number of clerks 10
Total labor costs per year $180,000
Overhead costs $150,000
Total costs $330,000
Expected output* 120,000
Cost per invoice** $2.75

* Expected output is based on capacity available, which is defined as the maximum invoices that
can be processed with 10 clerks. It is calculated by multiplying the number of clerks by the aver-
age number of invoices processed per year (12,000 invoices per clerk per year x 10 clerks)

** Cost per invoice = $330,000 + 120,000 = $2.75
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Figure 6.6 Comparison of Cost per Invoice Based on Available
and Scheduled Capacity

Available Scheduled
Description Capacity Capacity
Labor cost per clerk $18,000 $18,000
Number of clerks 10 10
Total labor costs per year $180,000 $180,000
Overhead costs $150,000 $150,000
Total costs $330,000 $330,000
Expected output 120,000 100,000
Cost per invoice* $2.75 $3.30
The cost of excess capacity** $55,000

* Expected output is based on two capacity scenarios: available capacity, which is defined as the
maximum invoices that can be processed with 10 clerks and scheduled capacity, based on project-
ed volumes for the next year. It is calculated by multiplying the number of clerks by the average
number of invoices processed per year (12,000 invoices per clerk per year x 10 clerks)

** The cost of excess capacity is calculated as follows:

Total capacity costs $330,000
Capacity utilized ($2.75 per invoice x 100,000 invoices) 275,000
Excess or unused capacity $ 55,000

As we have seen from this discussion, capacity cost measurement is
an important issue that must be specifically addressed by the project team.
This decision should not be left solely to the accountants. Though the
team may decide to cost its products or services based on full costs, it
should have a mechanism to understand how much, if any, excess capacity
is hidden in these costs. Many cost applications provide the capability to
enter more than one cost for a product or service. If this is the case, I rec-
ommend that the cost system calculate two costs: one based on scheduled
capacity and another based on available or practical capacity as deter-
mined by the team. The full costs based on scheduled capacity would be
used to book accounting transactions and prepare the financial statements,
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keeping the accountants happy. The costs net of excess capacity could be
used for decision-making purposes.

If the project team moves in this direction, it is important that users
be trained on how to use the cost information. In the long run, a compa-
ny must recover all its costs to be profitable. If the company cannot make
use of its excess capacity, then it must reduce its managed and committed
capacity costs over time to improve its profitability.

YIELD

Yield is a measure of process efficiency. In contrast to capacity, yield rep-
resents the output that can be produced given a fixed level of input. Input
is usually defined as something tangible: a key ingredient, a component,
or a document type that is entered into the process. Yield is calculated
using the following formula: output + input. A simple example from the
service sector will illustrate the concept of yield.

Suppose you work in a personal finance company. You may want to
estimate your yield on loan applications by dividing the number of loans
approved by the number of loan applications submitted. Suppose during
a three-month period you receive 10,000 loan applications, of which only
3,000 are approved. The 3,000 approved loan applications represent a
yield factor of 30 percent (3,000 approved applications + 10,000 loan
applications = 30%). This number can be very useful for planning and
control purposes, in addition to calculating the cost per approved loan.

In manufacturing, the yield calculation may be a little more complex
and will probably be based on tests performed during the product develop-
ment stage. For discrete manufacturers, the calculation of yield is fairly
straightforward and will usually be based on a key component. For example,
if you input 100 printed circuit boards into an assembly operation, you
would expect to get 100 finished products at the end of the operation, a
100 percent yield. However, these types of manufacturers often set yields
below 100 percent to provide for unavoidable damage or breakage that
might occur during the production process. Process manufacturers generally
have an expected level of output for each formulation based on a key
ingredient.!> This yield is usually obtained through test trials conducted
during the product development process. Examples of yields in different
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types of industries are shown in Figure 6.7. Sometimes the yield calcula-
tion will require the conversion from one unit of measure to another, such
as from kilograms or pounds to units. In these situations, a conversion fac-
tor should be provided as part of the yield calculation.

Typically, a process will have more than one yield. The theoretical
yield is the maximum good output for a particular process based on a fixed
level of input and the established process design. The theoretical yield rep-
resents 100 percent. The standard yield is the expected good output based
on a fixed level of input and targeted process efficiency. Process efficiency
can be determined based on historical experience, test trials under normal
operating conditions, or through a formal engineering study. It is usually
expressed as a percentage of the theoretical yield. The actual yield is the
actual output obtained from the process and is also expressed as a per-
centage of the theoretical yield.

Yield is an important concept in any costing exercise because it can
have a significant impact on unit costs. Let us return to our personal
finance company. Suppose the industry average ratio of loan applications
to approved loans is 60 percent. Management decides to use this figure as
the theoretical yield or 100 percent. The standard yield, based on three
months of data, would be 50 percent (3,000 = 6,000). Suppose the com-
pany incurs $300,000 of labor and overhead costs to process the 10,000
loan applications. The cost per approved loan would be $100 per loan
(300,000 =+ 3,000). Now suppose that through a new marketing campaign,

Figure 6.7 Example of Yields in Different Industries

Industry Input Output
Baked goods Pounds of flour Pounds of bread
Pharmaceutical Active ingredient in kilos | Finished product in kilos
Distilled spirits Tons of molasses Proof-gallons of alcohol
Utilities Pounds of carbon Kilowatt-hours
Financial services Loan applications Approved loans
Insurance Insurance quotes Policies purchased
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management can increase the standard yield from 50 percent to 80 per-
cent. The cost per loan would be reduced dramatically to $62.50.16

A similar situation occurs in manufacturing. Pentox is a pharmaceu-
tical company that produces an anxiety-reduction tablet called Pentoxin.
The theoretical yield for this product is 2 million tablets; the standard yield
is 1.7 million tablets. Figure 6.8 shows the cost calculations of Pentoxin on
a batch and per-unit basis. While yield does not affect the total costs of the
batch, it has a significant impact on the unit cost calculation, $25.00 ver-
sus $21.25 per thousand tablets. The difference of $3.75 per thousand tablets
represents costs that will never be recovered through sales. If the company had
produced the theoretical yield instead of the standard, it would have been
able to recover $6,375 of costs per batch through incremental sales.” If the
company produces 1,000 batches of Pentoxin a year, this number trans-
lates into $6,375,000 per year that will go directly to the bottom line.

Figure 6.8 Manufacturing Cost per Batch and per Unit Pentoxin

Total Costs per Batch

Materials $29,750
Labor 2,125
Overhead 10,625
Total manufacturing costs per batch $42,500

Yield (in thousands of tablets)

Theoretical 2,000.0
Standard 1,700.0
Standard yield factor (1,700 = 2000) 85%

Unit Cost (in thousands of tablets)

Theoretical $ 21.25
Standard $ 25.00
Cost improvement opportunity ($25.00 — $21.25) $ 375
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The determination of the yield factor is a critical step in the costing
process. If the yield factor is not correct, costs will be inaccurate. Team
members should not take yield factors as a given, particularly if they are
provided by a support area that is not part of the cost redesign project. The
team should ask probing questions to the provider of this information:

© How were the yields developed? Were they based on historical
data, the yields of similar products, or the opinion of an expert?

© What assumptions underlie the yield calculation?

o If the yield factor was based on a series of test runs, how large was
the sample size? You will probably feel more confident on the reli-
ability of the number if they tell you the sample size was 20 versus
2 trials.

© How does the yield factor compare to the historical data?

© What is the variability of the data?

The answers to these questions will allow the team to determine the
reliability and accuracy of the information provided. If the information
seems unreliable, the team should work with the responsible areas to
obtain more accurate data.

TIME STANDARDS

As mentioned in Chapter 5, time standards are a basic building block of
many cost systems. Time standards measure how long it takes to complete a
process or activity when working under a particular set of conditions. They
are typically set in terms of labor hours (or their equivalent) for people-
driven processes and machine hours for equipment-driven processes. The
total standard process time can also be a combination of labor and
machine standards for a series of related activities. Suppose an operator is
in charge of a check-sorting operation. Although the machine sorts the
checks, there are several activities carried out by the employee at the front
and back end of the process. The standard process time per check should
include the labor time involved in these front- and back-end activities and
the machine time involved in physical check sorting itself.
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Time standards are usually developed by industrial engineers who
have formal training in how to set physical standards of performance.
These standards are used to benchmark operations, improve productivity,
increase service levels, and reduce costs. They are also used for headcount
and capacity planning and are often the basis for assigning the labor and
overhead costs to a product or service. These standards are established by
determining the time required to complete an operation. In setting these
standards, it is important not only to time the operation, but also to take
into account the other factors that might influence the effectiveness with
which an employee or a machine can perform a particular task. These factors
include the facilities layout, the condition of the equipment, maintenance,
the quality of the materials, and employee training.

Time standards are set using work measurement techniques.18 Work
measurement determines the time required for a qualified worker to per-
form a task working at a given pace. Work measurement differs from
method study, which records and examines the work involved in performing
a particular task in order to make improvements. Method study is concerned
with eliminating unnecessary movements of workers or materials and sub-
stituting good methods for poor ones in order to make improvements in
how the work is done. Work measurement, by contrast, is concerned with
minimizing unproductive time—the time in which no value-added work is
being performed. In an ideal world, method study should precede work
measurement, although this is often not the case.

Common work measurement techniques include time studies, work
sampling, and estimating.!? Time study is the traditional method used by
industrial engineers to set standards. It involves dividing the process being
studied into its basic elements and measuring the time it takes to complete
each task. This method is most appropriate for processes that have rela-
tively short cycle times and a large number of repetitive operations. Some
variations of the time study method include standard data and predeter-
mined time standards.20

Work sampling or activity analysis involves making sufficient observa-
tions of an employee’s activities to determine the relative amount of time
this person spends on the various activities associated with the process or
task at hand. The primary objective of work sampling is to establish how
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much of the workday is spent performing different types of work. This
method is most appropriate for non-repetitive tasks that have long cycle
times such as maintenance, material handling, and quality control, among
others. One of my clients used this method to set standards in its manu-
facturing operations because the unstructured nature of its processes did
not lend itself well to the use of time studies.

Another simple work measurement technique is estimating. Estimating
is most appropriate in situations where the time values are not required in
great detail such as long-cycle work and where aggregate measurement
data are used for planning and control purposes. There are several types of
estimating techniques. All estimating techniques rely on the judgment and
experience of the person determining the estimates. Structured estimating
uses the experience of the estimator, but imposes a structure and discipline
on the estimating process so that it produces more reliable results.
Analytical estimating combines the use of estimates and standard data. It
breaks down jobs into basic elements and then estimates or measures each
one. This method is based on the premise that errors in individual times
will be random and will compensate for one another. Therefore, the result
when all elements are added together will be an overall time within sat-
isfactory limits. Comparative estimating involves the identification and
measurement of “benchmark” jobs. These jobs have a well-defined work
content that will be used to compare all other jobs to be measured.
Comparative estimating is best suited for long-cycle, nonrepetitive work
such as maintenance.

Regardless of the actual method used, the team should understand
how certain issues are handled in the development of the time standards
since they will directly affect the outcome of this process. These issues are
discussed in the following sections.

Rating Job Performance

Industrial engineers have typically defined time standards for labor-driven
activities as “the time required by an average worker, working at a normal
pace, to complete a specific task using a prescribed method.” [Emphasis
added]?! Two ambiguous parts of this definition must be clarified in the
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development of the time standards methodology: who in the organization
represents the “average worker” and what is considered a “normal” pace.
The frontline supervisor should be able to identify the average worker.
The normal pace is an average because no individual can maintain a con-
sistently steady pace for an entire eight-hour shift.

Rating involves comparing the actual work being performed with the
analyst’s definition of normal pace and quantifying this performance
accordingly. Usually, the normal pace is set as the base, or 100 percent.
The performance of an individual, which will be used as the basis for the
time standards, is adjusted up or down according to the rater’s concept of
normal. A fast employee might be rated at 110 percent and a slow employee
at 80 percent. An effective rating system requires that all analysts consis-
tently apply the same basic performance standard in their measurements.
Therefore, any individuals involved in the rating process should be
trained so that the ratings are consistent from one analyst to another and
are representative of the overall process.

Allowances

Labor standards usually provide an allowance for personal fatigue and
delay, known as a PFD allowance. The PFD allowance is usually expressed
as a percentage of the standard time and is added to the time allowed for
the specific task being measured. The allowance differs from company to
company and may even differ from one work area to another. It should
consider factors relating to the work conditions, the repetitiveness of the
task, the physical or mental effort required, and the position in which the
worker performs the task. Although the International Labour Office has
not adopted any standards relating to the determination of allowances, this
aspect of work study has been the subject of extensive research. Various
organizations have developed their own recommendations and methodology
for the calculation of these allowances.?? Whether the team uses a sys-
tematic approach or a manager’s best judgment, it should understand how
the PFD allowances were established and should ensure that they are rea-
sonable for each operation under evaluation.
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Breaks

Many companies provide their employees with a paid break every four
hours worked. How the team accounts for breaks is an important decision
in setting time standards. Breaks can be deducted from the total labor
hours available per employee or included in the time standard for a par-
ticular process. If the process shuts down during the employee breaks, this
time can be deducted from the total labor hours available per employee
and total process hours available per shift. This treatment would not affect
the time standards for the operation, but would affect the number of
employees and the number of hours required to complete the operation.
The inclusion of breaks as part of the labor utilization calculation will be
discussed later on in this chapter.

An alternative treatment is to add breaks to the standard time
required to perform the operation. In this situation, the standard times will
be higher, but the labor hours available should also be higher. The end
result in both situations should be similar. If, however, employees are
scheduled to relieve one another during breaks so that the operation never
stops, then the inclusion of breaks as part of the standard time is not appro-
priate because there is no interruption of the workflow.

Equipment Reliability

Time standards for machine-paced operations are set in a similar manner
to labor standards, except that the equipment manufacturer usually estab-
lishes the maximum operational parameters for the machine. It is within
these parameters that the time standards are set using the process specifica-
tions initially established by product development. Initial time standards are
usually adjusted based on actual experience and should consider equip-
ment reliability. Suppose the process specifications require a packaging
line to run at 300 bottles per minute (bpm). The packaging operators have
found that running the equipment at this speed produces excessive
amounts of defective units due to the product design. Through trial and
error, they have discovered that they can significantly reduce this waste by
decreasing the speed to 250 bpm. In this type of situation, the team may
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choose to use the speed of 250 bpm as the basis for setting the time stan-
dard versus the theoretical speed of 300 bpm. Now let us further suppose
that the reliability rate for this machine is 80 percent; in other words, it
is only available for production, on average, 6.4 hours per shift. In this
situation, the standard time for this particular product would be set at 200
bottles per minute (250 bpm x 80%). The team may decide, however, that
equipment reliability represents an opportunity for process improvement
and should not be included in the time standard or the standard cost.
There are no right or wrong answers as long as the decision made by the
team supports the management philosophy of the organization and is rep-
resentative of the underlying business process.

Special Allowances

Sometimes, managers may want to include a special allowance in the time
standard or adjust the standard cost to account for unavoidable delays that
are not included in the PFD allowance. Any special allowance should be
closely examined. Why is it needed? Is the allowance truly process-related,
or is it a fudge factor to reflect more favorable performance? Any type of
allowances will increase cost because more time will be required to com-
plete an operation or process. Therefore, the team should examine the
nature and amount of all allowances to ensure that they are realistic and
reasonable.

DATA COLLECTION AND ANALYSIS

Standards should be based on sufficient observations so that the values
determined can be considered representative of the process or task under
evaluation. Most organizations do not have the time or resources to under-
take a detailed study of each major process. Therefore, sampling procedures
are often used to develop time and yield standards. The sample size is
determined by desired level of confidence. The confidence level represents
the likelihood that the results from the data sample will be representative
of the values of the underlying process. The larger the size of the sample,
the more representative it becomes of the original group of items under
evaluation. Therefore, as sample size increases, the confidence level also
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increases. Commonly used confidence levels are 90, 95, and 99 percent.
The higher the confidence level, the greater assurance you will have that
the standard falls within a certain range of values with a set probability. For
example, if the yield factor of a particular product has a range of 90 to 95
percent at the 99 percent confidence level, we can state that there is a 99
probability based on the sample data that that the true yield value will fall
within this range.

Standards are usually set at the mean, a measure of central tendency
that represents an average of the sample observations, the historical data
points, or the results of several pilot runs. The calculation of the mean for
standard setting purposes should exclude outliers—data points or observa-
tions that are radically different from the rest and are not considered rep-
resentative of the process. The standard could also be set at the median or
the mode. The median is another measure of central tendency that repre-
sents the middle value in a series of observations arranged in ranked order.
In contrast to the mean, the median is not affected by extreme values. The
mode is the observation that occurs most frequently and is not affected by
order or differences of scale. Standards should be set at the mean unless
there is a justifiable business reason to set the standard at some other value.

Another important factor in setting standards is the degree of vari-
ability in the data. Several statistical measures can be used to describe
variability: the range, the standard deviation, and the confidence interval.
The range is computed as the difference between the maximum value and
the minimum value in the data set. For example, a process that has a yield
ranging from 85 to 95 percent has more variability than one that has a
range of 95 to 98 percent. The range, however, provides no indication of
how the data are dispersed around the mean. Here is where another useful
statistic becomes handy—the standard deviation. The standard deviation
provides an indication of how the majority of the data are scattered around
the mean. A large standard deviation signifies that the data are spread out
from the mean, suggesting a high variability in the output that can be
expected from the process or in the time that it takes to complete an activity
or task. For example, if you have an activity with an average process time
of 5 hours and a standard deviation of 2 hours, your actual times could
fluctuate anywhere between 3 and 7 hours 68 percent of the time, signifi-
cantly affecting your cost, customer service levels, and resource utilization.
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An activity with a large standard deviation indicates that there is consid-
erable variability in terms of the time it takes to perform the activity.
However, it could also be indicative that the number of observations taken
was not sufficient to calculate a reliable estimate. If an activity has a high
degree of variability that is not the result of the sampling procedure, it is a
prime candidate for process improvement.

Another statistical technique that can be used to describe variability
is the confidence interval. The confidence interval provides a range of val-
ues within which the true population parameter (the yield or time stan-
dard) will lie and specifies the likelihood that this interval contains the true
value of the population parameter. Similar to the range, the spread of the
confidence interval provides an indication of the variability of the process.
However, it also provides us with the probability level that the value will
fall within this range, a measure that we can use to assess the risk inherent
in the standard we choose to set.

High process variability translates into cost volatility. For example, a
product or service that has a yield factor with a standard deviation of 2
percent will have more stable costs than one that has a standard deviation
of 10 percent. Process variability can also affect customer service levels. If
customer due dates are based on time standards that have a large standard
deviation, there is a degree of probability that customer expectations will
not be met on a regular basis. Therefore, the degree of variability inherent
in a process should be carefully analyzed in determining where to set the
standard for a particular process.

Monte Carlo simulation is a statistical tool that can be used to evaluate
how process variability affects costs and where the team should set stan-
dards to meet profitability and customer service objectives (see Appendix
C).?3 This tool can help the team understand how the variability of indi-
vidual activities affects the overall process times, the expected output, and
the estimated costs. It can also be used to set the time standards at some
point other than the mean to achieve a desired customer service level.
Suppose you had an objective of 90 percent on-time delivery. Your
process, on average, takes 24 hours from start to finish. If you set the stan-
dard at 24 hours, you run the risk of missing your customer service target
50 percent of the time. Therefore, you may want to set your time standard
at a higher level to ensure a specific customer service level. Monte Carlo
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simulation would facilitate this decision process for the team by calculating
the expected probability of achieving the on-time delivery goal at different
point values. Appendix C provides an example of how Monte Carlo sim-
ulations can be used in the standards setting process.

Data collection and analysis involves methods and people. The indi-
viduals responsible for data collection and analysis should be trained in
standards development and ideally have an industrial engineering back-
ground. Some of my clients use engineering students to perform the actual
time studies to avoid taxing their internal resources. Be advised, however,
that students will require TLC (“tender loving care”). Someone from the
project team must be responsible for establishing the data collection guide-
lines and providing day-to-day supervision for these students. This level of
oversight will ensure that the data gets collected according to the defini-
tions and direction established by the team.

LABOR UTILIZATION

Although your processes can be designed at a certain capacity level (i.e.,
two eight-hour shifts), unless you work in a “lights out” factory, you must
ensure that you have the labor resources to run at the desired capacity
level. The calculation of total available labor hours allow you to measure
your labor capacity and see if it is adequate to cover customer or production
demands.

Labor hours available are usually calculated by site, business unit, or
work area. Although the results of the calculation may vary within a com-
pany, the methodology should be documented and applied consistently
across all areas. When a consistent methodology is not used, headcount
comparisons among business units may become a meaningless exercise
because the manager of each area may be using different assumptions
(including the infamous fudge factor) to arrive at a planned headcount
number.

The calculation of labor hours available starts with the maximum
number of hours that an employee can work during a particular time period,
usually a year. In many organizations, this ceiling equates to 2,080 hours
(40 hours a week x 52 weeks per year) and is equivalent to the hours paid,
assuming that the employee works on a full-time basis. Some organizations,
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however, require their professional employees to work above 40 hours per
week on a regular basis. In these types of organizations, the amount of
labor hours available based on a 40-hour week would be too low when
you consider paid time off such as holidays, vacations, and other
allowances, which will be discussed next. Therefore, the calculation of
labor hours should be adjusted to reflect the average workweek of the
employee. For example, if the expectation of the firm were that employees
work an average of 60 hours per week, then the starting point for the labor
hours calculation would be 3,120 hours (60 hours x 52 weeks per year).

Obviously, employees do not work the maximum amount of hours.
They take holidays, vacation, get sick, and attend jury duty. These planned
allowances—the number of hours that an employee typically will not be
available for work—should be subtracted from the number of labor hours
available. The project team should identify these planned allowances
before they embark on a time standards revision because these allowances
may affect how time standards are set. For example, should paid breaks be
included in the time standard or deducted as a planned allowance from
the labor hours available? Some organizations require their employees to
change into uniforms and even shower before and after work. Is this a
planned allowance or part of the labor standard? There are no right or
wrong answers and the team should determine how this issue will be handled
within the cost model. At one of my clients, this time was incorporated
into the standard before it was considered an integral part of the manu-
facturing process.

Planned allowances will vary from company to company and may
even vary from one business unit to another. They may be established in
minutes, hours, days, or as a percentage of total hours. Eventually all
planned allowances get converted to hours per time period regardless of
how they are set. Typically, planned allowances include the following cat-
egories:

© Holidays. The number of holidays is set by management policy. All
regular, full-time employees are generally paid the same number
of holidays per year.

© Vacations. This figure is also set by company policy. However,
depending on the average seniority of the employees in an area, it
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may vary from one business unit to another. If your average
employee has worked with the company for 25 years, they will
probably be entitled to more vacation days than if the average
employee tenure is one year.

Sick leave. Sick leave is also set by company policy, though in some
jurisdictions a minimum amount may be set by law. Because
employees usually will not take the full amount of time they are
allotted in any particular time period, the average sick leave hours
must be determined for the organizational units under evaluation.
This number is expressed as a percentage of total hours or as an
absolute figure.

Breaks. Many companies provide employees with a short break
after working a set number of hours. This break should be sub-
tracted from the labor hours available if it is not included in the
time standard. The calculation of this allowance is trickier than the
ones described previously, because an employee takes breaks only
on those days she is working. Therefore, the calculation should be
based on workdays and exclude holidays, vacations, sick leave,
and any other paid time off.

Meetings. This category provides for regularly scheduled meetings
that disrupt the production or service delivery process. Some com-
panies have regularly scheduled meetings with employees once a
month or a quarter. These hours should be subtracted from the
hours available.

Training. When employees are in training, they are unavailable for
work, unless of course, it is on-the-job training. A manager should
estimate the amount of time employees will be involved in training
and therefore be unavailable for work.

Other allowances. Every company has its own particularities, which
may affect the productive labor hours of their employees. For
example, some companies require that their employee change into
uniforms or shower as they enter and leave the work area and pay
employees for the time involved in these activities. This time must
also be subtracted from the labor hours available.
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LaborHrs_Available.xls is an Excel template that can be used as a
basis for calculating the labor hours available in your organization. This
file is available at www.wiley.com/go/costsystems (see “About the Web Site”
in the front section of this book). You may modify this template to take
into consideration the particularities of your environment. Figure 6.9
shows an example of this calculation.

The labor hours available calculation is a useful number for planning,
forecasting, and budgeting your labor resources. Let us suppose you are
the manager of restaurant, which operates 16 hours per day, 360 days per
year. You have six workstations that need to be covered at all times in
order to properly service your customers. What is the minimum number
of employees that will be required to run this operation? Assume the labor
hours available per employee are those calculated in Figure 6.9. The num-
ber of employees required would be calculated as follows:

Figure 6.9 How to Calculate Labor Hours Available

Time Unit of Total | For information
Description Allowed Measure Hours |purposes only
Total hours paid per year 2080 | Total hours paid:
Planned allowances Per day 8
Holidays 5.0 days 40 iz ;/ee;k 20;8
Vacations 10.0 days 80 Days paid 9260
Breaks™* 0.5 hrs/day 120 Days available 240
Sick leave 42.0  hrs/yr 42
Meetings 1.0 hrs/month 12
Training 2.0 hrs/month 24
Subtotal planned allowances 318
Total available labor hours 1,762
| % Ultilization 85%

* Breaks will be the same number of minutes per day for all areas.
Breaks = Available workdays x hours per day

Available workdays = Days paid less holidays, vacations,
and sick leave
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Total labor hours required 34,560 (16 hours/day x 360 days
x 6 workstations)

Hours available per employee 1,762
Number of employees required ~ 19.61 (34,560 hours + 1,762 hours)

Obviously, it is impossible to have 19.61 employees. So how do you
handle this 0.61? The answer to this question depends on your perspec-
tive—an operations manager will probably round up to 20 employees; a
finance manager will probably round down to 19. At 20 employees, you
will have some labor cushion, while at 19, you will need to work overtime
or hire temporary employees to meet your service requirements. The issue
becomes a judgment call by management.

The labor hours available calculation is commonly used in manufac-
turing organizations to plan the direct labor headcount. It often becomes
a battle between the accountants and the line managers. Accountants will
typically multiply the labor standards in the system by the forecasted vol-
umes to determine the total labor hours required and calculate the expected
headcount figure for the area. This number is usually considerably lower
than the line manager’s estimate. Line managers will argue that the time
standards do not provide for tasks that are performed by production per-
sonnel such as material handling or data entry and do not consider that
some production lines require a fixed number of employees per shift, no
matter how many hours the line is actually running.

Although it is often difficult to reconcile the calculated headcount to
the actual or budgeted headcount in a particular area, significant differ-
ences should be analyzed and resolved by the team. These differences
may be caused by inaccurate time standards, process variability, special
projects, or support activities that were not included in the standard but
are performed by direct labor personnel. The calculation should be
viewed as a tool to raise labor utilization issues and plan headcount. It
should not be used to cast in stone the number of employees required in
a particular area. This tunnel vision might result in the proverbial “penny-
wise, pound foolish” that will affect your ability to service the customer
down the road.
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COST TYPES

So far, we have focused primarily on operational issues. We now turn our
focus to cost issues. One important decision for the team is what types of
costs to use in their costing models. Costs can be calculated using actual,
standard, last, or forecasted costs as explained next.

Actual Costs

Actual costs are based on the current costs of the resources consumed.
They are based on actual usage and input prices versus using a predeter-
mined standard. Many information systems have the capability to track
the actual costs of labor, materials, and overhead and calculate actual unit
costs accordingly. In these systems, the actual cost is generally recalculated
based on a weighted average each time a raw material, subassembly, or
intermediate product is received into inventory.

Actual costing systems have the advantage of providing current cost
information for decision-making purposes. While there are no cost variances
to be explained, actual costs should be compared against a benchmark to
ensure that significant process inefficiencies are highlighted and corrective
action is taken. One possible benchmark is the expected cost. Expected costs
are based on materials quantity standards, time standards, and the most
current costs available for materials. Labor and overhead costs are
assigned to products or services using a predetermined rate based on actual
costs, which is updated regularly every three to six months as deemed by
management. The use of expected costs allows a company to manage the
business using the most current cost information available and at the same
time, have a benchmark to measure performance and identify cost improve-
ment opportunities.

Standard Costs

Standard costs are expected costs that serve as goals to be achieved and are
expressed on a per-unit basis. They are based on materials quantity stan-
dards, time standards, and a forecasted cost of labor, materials, and other
inputs for a particular time period. The difference between standard and
expected costs is that standard costs are usually set once a year during the
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budgeting process and are seldom revised. Unless there is a significant dif-
ference between the actual and the standard cost or there is a radical
change in the business, the standard cost will remain in place for the entire
budget period, typically one year.

Standard cost systems are useful as a planning tool for budgeting or
forecasting purposes. However, as a control and performance measure-
ment tool, they have significant drawbacks. One is the lack of flexibility to
revise costs to reflect changing business conditions. Because standards are
usually set once a year, these systems are in direct conflict with current
management thinking that emphasizes flexible processes and adaptability
to the environment. Another major drawback is the complexity of standard
cost systems. Generally, accountants design these systems without considering
the needs of line personnel. They are accounting, not operations-focused
systems. Variance analysis, which attempts to explain the difference between
actual and standard costs, also adds a layer of complexity to the record-
keeping process that makes it difficult to understand and analyze cost
behavior. Accountants spend a substantial amount of time and effort ana-
lyzing and explaining cost variances in their financial reports at the
expense of helping line managers identify problems and opportunities on
a more real time basis. Finally, standard costs may not be representative
of the actual costs incurred and may steer managers in the wrong direc-
tion. Although actual costs can be calculated under a standard cost system,
cost variances are commonly reported as an aggregate number and are
rarely used to calculate the actual costs per unit on a regular basis.

Standard cost systems can be a valuable tool for organizations that
operate in a stable environment and have not implemented sophisticated
computer applications to help run the business. However, operations con-
trol should take place on the production floor or the service frontline not
in accounting. Cost analysts should spend less time analyzing cost vari-
ances and more time helping managers understand their cost structure and
how their decisions affect the financial performance of the organization.

Last Costs

Last costs represent the most current costs available for the resources con-
sumed in the manufacturing or service delivery process. The use of this
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valuation method is appropriate when the last cost most accurately repre-
sents the actual or projected cost of the item. In situations where the cost of
an item shows a consistent upward or downward trend, the last cost may
be more accurate than the average actual or standard cost.

Forecasted Costs

Forecasted or projected costs are estimated future costs based on the best avail-
able information. These costs are appropriate when estimating costs for
future time periods. Projected costs can incorporate changes to materials
quantity standards, labor requirements, and input prices over time. They
are appropriate for planning and forecasting exercises as well as decision
analysis situations.

Considerations in Choosing the Appropriate Cost Type

The cost type will depend on the purpose for which the cost is being devel-
oped. Actual and standard costs are used primarily for planning, measure-
ment, and control; last and forecasted costs are used mainly for planning
and decision analysis. Often, corporate financial policy will dictate the
type of cost that will be used. If your company uses a standard cost system,
you will probably have to use standard costs as the basis for your cost system.
Small to medium-sized companies usually have more flexibility in this
area than subsidiaries of large, multinational corporations. In addition to
corporate policy, the choice of a cost type also depends on other factors
such as the availability of information, systems support, organizational
maturity, and labor resources. For example, a company that does not have
time standards in place would find little value-added in setting up a standard
cost system. A good cost system, however, should incorporate flexibility
allowing costs to be calculated using the most appropriate cost type for the
particular decision or situation at hand.

COSTING METHODS

Most organizations use a full cost absorption system to calculate the cost
of their products or services. However, this traditional costing approach
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has been highly criticized over the past 20 years for its inability to produce
relevant information for decision-making purposes. As a result, other costing
methodologies such as activity-based costing and throughput accounting
have evolved as alternatives to the traditional full cost method.

These costing paradigms are not necessarily breakthrough ideas but
represent an evolution of accounting concepts that have been around for
decades. Activity-based costing (ABC) is a full cost approach. Throughput
accounting shares many similarities with the traditional concepts of direct
or variable costing. The difference in these new approaches is their ability
to tie cost information to the business processes of the organization and
herein lay their value-added contribution to the management accounting
knowledge base.

Activity-based costing (ABC) focuses on the activities that are per-
formed in an organization. It assumes that activities consume resources
and traces costs to products or services through the activities that they
require. Although it is often not cost-effective to implement an ABC system
in an organization, the analysis of activities and the resources that they
consume in relation to the products or services can be very useful to high-
light problem areas and identify cost-improvement opportunities. It can
also assist managers in developing a better understanding of the demand
that products and services create on the activities of the organization and
hence on its resource utilization.

ABC focuses primarily on indirect labor and overhead costs. It will
not affect the calculation of materials costs because these are developed
based on standard or estimated quantities and are unaffected by how costs
are assigned to different activities. Direct labor costs may or may not be
affected, depending on what types of employees are included in the cal-
culation of the labor rate, based on the activity analysis.

Activity analysis and cost assignment using ABC can be used in con-
junction with standard, actual, or forecasted costs. A detailed description
and explanation of ABC is beyond the scope of this book. However, many
good books have been written on this subject, some of which are included
in the reference section of this book.

Another costing method is throughput accounting (IA), which is based on
Eli Goldratt’s Theory of Constraints (TOC). As explained in an earlier sec-
tion of this chapter, TOC takes a systemic view of the organization, where
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the performance of the overall system depends on the interrelationship of the
elements that compose it. It is based on the premise that any process has
at least one constraint that will limit its throughput and, therefore, its ability
to create value. Throughput (T) is defined as the sales less totally variable
costs. Totally variable costs increase or decrease in direct proportion to the
output sold. Materials are an excellent example of totally variable costs.

TOC concerns itself with three measurements: throughput (T),
investment (I), and operating expenses (OE). We have already defined
throughput. Investment (I) is the money invested in inventory or those
items that the system intends to sell. Operating expense (OE) is defined as
the money spent to convert investment into throughput. Throughput
accounting uses these three TOC measurements to build accounting
statements and provide cost information. It does not allocate labor and
overhead costs to individual products or services, but manages these costs
in the aggregate. It also does not classify costs as fixed or semivariable and
is concerned only with totally variable costs. Throughput accounting is an
evolution of variable costing. In variable costing, fixed overhead costs are
not included in inventory and are expensed to the income statement in the
period incurred. Throughput accounting takes this one step further by
expensing all costs that are not classified as totally variable. Throughput—
the difference between sales and totally variable costs (materials)—is a
progression of the concept of contribution margin in variable costing—the
difference between sales and variable costs.

Throughput accounting, like variable costing, has serious limitations
in the real world as a standalone tool. It does not consider how a product
or service may burden support areas (e.g., quality control in a pharma-
ceutical company) until the point that it becomes the system constraint, at
which point the organization may already be on its knees. It does not con-
sider how a product consumes its support resources, which perhaps could
be used more productively by the organization to create value. However,
throughput accounting is a useful tool in situations of over or under capacity
where full costing can lead managers astray. In addition, the simplicity of
its conceptual framework provides managers with a sense of focus and
direction without complex calculations and analysis. The answer to three
simple questions can guide day-to-day decisions: Will it increase through-
put? Will it decrease inventory? Will it result in a reduction of operating
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expenses? An affirmative answer to any of these questions will probably
result in a net improvement to the bottom line of the organization. When
combined with activity-based costing, it becomes a very powerful tool to
gain insights into the business and identify opportunities for cost savings
and process improvements.

SUMMARY

Some companies take the operational parameters that underlie their cost
system and cost calculation methodology as a given. They do not take the
time to challenge the fundamental assumptions that are used to develop
costs or question how the costs themselves are being calculated. In my
experience, accountants sometimes change numbers or information sub-
mitted by line managers without their knowledge to make the costs “look
good” without understanding the business implications of the changes that
they are making. However, line managers sometimes submit information
that is inaccurate or incomplete, not fully understanding how this affects
the reported costs of the products, services, or operational units and the
business strategies of the organization.

This chapter has described some of the issues that will be confronted
by the team as they proceed in the design process. The advantage of using
a cross-functional project team is that members can share their functional
expertise and discuss the advantages and disadvantages of a particular
approach from different perspectives. Although the final resolution may
involve some type of compromise or trade-off, the important point is that
these issues have been discussed and agreed upon by the team. Once they
agree on a particular approach, it creates a common language and a
shared vision on how costs will be calculated, reported, and managed. The
payback of this process is immense as better operational and cost infor-
mation is available for management decision making.
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Cost Systems Setup and Test

This stage begins immediately after the team has preliminarily agreed
upon the conceptual design of the cost model. It may run parallel to the
system design stage, because the team might still be sorting the costing
issues discussed in the prior chapter while gathering data on its processes.
This stage may be very intense for some team members, particularly if
they are working against a deadline such as the submission of a budget or
the start of a new fiscal year.

As discussed in Chapter 3, this stage involves four steps: (1) data
gathering, (2) data validation, (3) systems setup, and (4) systems test. In this
chapter we will discuss in more detail the specific tasks that must be
accomplished in each step. These steps should be performed sequentially
to avoid unnecessary rework at a critical stage of the project. Be advised that
the team will probably run multiple iterations of the cost model as part of
the setup and test process. However, these multiple runs can be minimized
if the team ensures that it is working with the best available data.

STEP 1: DATA GATHERING

The data gathering process is a balancing act of time and resources. When
resources are not dedicated 100 percent to the project, the day-to-day
workload and other pressing priorities often interfere with the team’s ability
to collect data. In addition, the quality of the existing data also affects the
timeframe in which this step can be accomplished. Some organizations
already have the basic information required to redesign their cost models,
such as an analysis of the business processes, time standards, labor utiliza-
tion, yields, capacity utilization, and materials quantities. For these types
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of organizations, the data-gathering stage involves updating the informa-
tion to reflect the current business conditions. Depending on the resources
available and the number of processes or items to be analyzed, this step
can take anywhere from three to six months. Other organizations, however,
do not have this information readily available, so it must be collected from
scratch. In this situation, the data collection can take anywhere from six
months to more than a year. For example, at one of my clients, we recorded
cycle times and scrap levels for more than 200 different products. In order
to validate the data, we collected information for the same product several
times and reconciled any significant differences. Data collection for this
work area took over a year. Another client had some information avail-
able, but not the type of information required by the new cost model
design. Therefore, they had to collect this information over a six-month
period before we could run the new cost calculations.

The type of information required depends on whether you are a ser-
vice or manufacturing organization and how you have structured your cost
model. You will typically need the following information:

© Volume. The volume levels usually drive the amount of resources
required or consumed by the organization. It is the starting point
for any budgeting or forecasting exercise and is a critical element
to determine capacity utilization and its impact on the cost struc-
ture of the organization.

© Materials quantities. This information is a must for manufacturing
organizations and will generally be found in the bill of materials,
as discussed in Chapter 5. It lists the quantities required of each
component or ingredient that is used to manufacture the product.
In some service organizations, materials may also represent signif-
icant costs. For example, a power generation facility typically con-
sumes a significant amount of carbon or fuel in the production of
electricity. Usually these types of organizations will have some
type of ratio or standard that establishes the amount of materials
input required per unit of output.

o Expected output or yield. For process manufacturers, each product
should have an expected or theoretical output for each formulation
based on the key ingredient. For discrete manufacturers, this expected
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output is usually 100 percent of a key component, such as a printed
circuit or motherboard. In service organizations, the expected yield
represents the expected output of a process based on a fixed level
of input. For example, in a mortgage lending company, yield could
be expressed as the number of loans approved as a percent of the
number of loan applications received or processed.

Yield factor. This factor will adjust the theoretical or expected out-
put to reflect current or projected operating conditions. A yield
factor of 100 percent indicates that 100 percent of the input will be
converted into output.

Scrap factor. This factor will reflect how much materials are lost as
a normal part of the process. Typically you will have a scrap or
yield factor, but not both. Discrete manufacturers commonly use
the scrap factor to recognize expected materials losses resulting
from breakage, spillage, equipment failures, and operator errors.

Process parameters. Process parameters underlie the time standards
calculation, particularly for machine-paced operations. They gen-
erally describe the cycle time of the process such as bottles or cap-
sules per minute and the number of workers required to run the
operation. Process parameters vary significantly from industry to
industry. For example, in the injection molding industry, the
process parameters would include the number of cavities per
mold, the number of operating cavities per mold, in addition to the
cycle time, expressed as seconds per shot, and the number of
employees required to run a particular machine.

Time standards. Time standards are determined based on the process
parameters, the data collected from a work measurement study, or a
combination of both. If the time standards are based on the existing
data available in the organization, the team members should ensure
that the data are consistent with the system design as agreed upon
by the team. Typically, time standards are used to identify areas for
process improvements and assign labor and overhead costs.

Capacity. The team should determine the practical and available
capacity of each major business process and how much of this
capacity is being utilized. This information can help identify
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improvements in capacity utilization and is used to isolate the cost
of excess capacity in the unit costs.

Labor hours available. The team should calculate the labor hours
available for each major area based on the assumptions agreed
upon as part of the system design. Although not a critical element
of the cost model, it is used primarily for headcount planning and
understanding labor utilization. It provides insight on how the orga-
nization is using its labor resources and can highlight opportunities
to reduce nonproductive time. This information can be easily linked
to costs allowing managers to understand how much unused or
underutilized labor resources are costing the organization.

Materials costs. This cost represents the actual, standard, forecasted,
or last cost of the material components or ingredients that are con-
sumed by the product or service. The materials costs usually
includes the purchase price of the goods plus other costs such as
freight, insurance, royalty payments, sales tax, brokerage fees, and
duties. In organizations that have high materials costs, focusing on
this area can produce significant cost savings.

Labor and overhead costs. This information is necessary to calculate
the labor and overhead rate that will be used to assign these costs
to the items being measured. Usually organizations budget and
collect labor and overhead costs by work areas or departments.
The team should ensure that the way the organization is currently
collecting actual costs is consistent with the system design. New
departments may have to be created or existing cost centers may
have to be consolidated. Information may have to be reorganized
to reflect the proposed departmental cost structure per the cost
model design. Typically, labor and overhead costs are based on
the budgeted, forecasted, or actual cost figures. The choice of
which cost to use will depend on which one best reflects the cur-
rent business conditions of the organization.

Dedicated resources. Labor and overhead resources that are dedicated
100 percent to a specific product, product family, service, or cus-
tomer should only be charged to those items that consume them.
Therefore, the analysis of labor and overhead costs discussed pre-
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viously also involves the identification of dedicated resources. The
cost of these resources should be excluded from the calculation of
the general labor and overhead rate that will be applied across a
broad range of products or services.

Figure 7.1 provides a checklist of the typical data that will be required
to perform a costing exercise and where the data can usually be found in
the organization. As the required data become available, the team can pro-
ceed to the next step—the validation of the data collected.

STEP 2: DATA VALIDATION

As the data are gathered, they should be validated by the team. Data val-
idation can be done in several ways:

o Comparisons with currently available information. The new or revised
data upon which the cost model calculations will be based can be
compared to existing information available in the organization.
How significant are the differences? Do they make sense in light of
the cost model design? Sometimes the design of the new system is
so radically different that it is not possible to perform any type of
comparisons with existing information—either because the data
were not previously available or were collected using totally dif-
ferent assumptions. In these situations, the data validation will rely
more on the collective know-how of the team members and other
experts in the organization. In addition, the team can use process
or product comparisons with the new information collected to val-
idate the data.

o Product comparisons. This type of comparison involves comparing
the data gathered for one product with another to ensure that the
differences can be explained by the nature of the business process
or the type of product. For example, suppose you are a manufac-
turer of baked goods. You notice that the time standard for baking
one type of cake is twice the time standard of a similar product.
You should understand what characteristics of the product or
process account for this time difference. If you cannot explain the
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Figure 7.1 Checklist of Typical Information Required to Calculate Costs

and Possible Sources Where the Information Can Be Found

Type of Data

Possible Sources of Information

Volume

* Budget or forecast system

* Order processing system

* Inventory management or production control
¢ Master Production Schedule (MPS)

* Materials Requirements Planning (MRP)

* Planning personnel

Material quantity

* Bill of Materials (BOM) file

standards * Product specifications sheet
Yield « Bill of Materials (BOM) file

* Item Master file

* Process specification sheet

* Engineering or operations personnel
Yield factor « Bill of Materials file (BOM)

* Item Master file
* Process specification sheet
* Planning, purchasing, engineering or operations personnel

Scrap factor

« Bill of Materials (BOM) file
* Item Master file
* Planning, purchasing, engineering or operations personnel

Process parameters

* Process or product specification sheet

* Planning, purchasing, engineering, or operations personnel
* Data collection system

Time standards

* Routing file

* Engineering studies

* Production personnel

* Equipment specifications

Capacity

* Operations personnel

Labor hours available

» Typically calculated by finance or accounting personnel
based on the assumptions agreed upon by the team.

Materials costs

* Item Master file
* Purchasing personnel

* Suppliers

Labor and
overhead costs

* Budget
* General ledger
* Forecasts

Dedicated resources

* Operations personnel
* Fixed asset ledger
* Process flowcharts
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difference, the time standard for the product should be reexam-
ined to ensure it was properly established.

O Review with experts. The data should be reviewed with the experts
in the organization to ensure that they are reliable and accurate.
Time standards, in particular, should be validated with the line
managers responsible for the work area.

O Industry or company benchmarks. The team might find that certain
information is available from industry studies or other sites within
the company that can be used as a reality check for the data col-
lected. Sometimes information from inside the company is more
difficult to obtain than an industry benchmark because locations
compete against one another for new products or customers.

o Team review. Team members should review all the data that will
underlie their cost calculations as they become available. Each team
member brings a unique perspective to the project. The review of
data outside their particular field of expertise may trigger the iden-
tification of issues and opportunities that had not been previously
thought of. You do not want team members during the system test
stage to question the validity of the data simply because they did
not have a chance to review the data beforehand.

After data validation, the team is ready to start creating templates or
setting up their system applications to perform the cost calculations.

STEP 3: SYSTEMS SETUP

In this step, the team will enter the information gathered in Step 2 into what-
ever application they will use to calcuate their costs. Hopefully, the team has
given some thought to their company’s existing system applications as part
of the design stage. You do not want to uncover at this stage that the current
systems application is totally unsuited for running the revised cost model.
However, the team might have to devise a workaround to the system
to get it to calculate costs according to the system design. Because the costing
application is generally integrated with operational subsystems such as the
Item Master, the Bill of Materials, and the Routing file, the team must
ensure that in the process of developing a workaround, it has not inad-
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vertently affected how manufacturing or service personnel enter and
report information. The system applications may cost products perfectly,
but you might not be able to close orders or report production. If the new
cost system requires a change in the data entry or reporting procedures,
these should be identified and discussed with the personnel involved. You
do not want surprises on the day the system goes live!

Some organizations do not have an integrated systems solutions to cost
their products or services. These organizations typically use spreadsheet or
standalone programs to develop their unit costs and analyze cost information.
However, the use of a spreadsheet program has several drawbacks, as will be
discussed in more detail in Chapter 9. Spreadsheet programs become partic-
ularly cumbersome if the organization has a large number of items that must
be costed. Standalone programs are more efficient than spreadsheets, but also
involve risks for the organization. These will also be discussed in Chapter 9.

During this step, the team might uncover issues that require them to
rethink the conceptual design of the model. It is perfectly acceptable to
rethink some aspects of the system design based on new information or
insights. As I have repeatedly mentioned throughout this book, the design
of a cost system is an iterative process. If the team has done its homework
in Steps 1 and 2, any additional issue uncovered should not require a
major overhaul to the system design.

The systems setup can be time-consuming and cumbersome depending
on the size and complexity of the organization. It might require pulling in
additional resources from other areas or hiring temporary personnel to
enter the data into the system. This step is one where top management
commitment is vital. If the entire management team is not committed to the
project, managers may not be willing to shift priorities and reassign resources
at this critical point. If the team is working toward a deadline, this lack of
commitment and resources may bring the project to a standstill.

STEP 4: SYSTEMS TEST

In this final step, the team calculates the unit costs and reviews the results.
This review usually results in changes to the systems setup or the correction
of errors in the data that underlie the cost calculations. Sometimes, the pre-
liminary cost run is an eye-opener for the operations personnel. One client
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developed the time standards for all major tests performed by the quality
control (QC) laboratory, determined the number of tests required for each
product, and used this information to assign the costs of the lab to the
products. This exercise led to the identification of several products where
reduced testing was possible or where the QC tests could be conducted in
a more efficient manner, lowering the total product costs. At another client,
the manufacturing managers stared in disbelief at the revised costs and
argued that there was something wrong with the costing methodology.
When we examined the operational parameters, which they had provided,
the revised costing system was providing an accurate representation of the
business process as defined. They realized that in order to be competitive
in the marketplace, they had to focus on the efficiency of their manufac-
turing process, lowering cycle times, setup times, and scrap.

The systems test also involves ensuring that the systems applications
work as described in the systems documentation. Although this might seem
an oxymoron, I repeatedly encounter systems where the documentation
states one thing and the system does another. Sometimes, it is a flag that must
be set by the user or the system administrator, which was not obvious in
reading the documentation; other times, it is a bug that requires a program-
ming fix. Turnkey applications are less likely to require programming changes
than custom or in-house applications.! My experience with turnkey systems
is that most of the programming effort occurs in the development of user
reports to extract information from the system. Many turnkey systems now
incorporate query functions that provide simple and easy-to-use report-
writing capabilities.

During the system test, the team must also document and test any
new accounting and operational procedures that will affect how actual
data are collected and reported. These procedures might involve data
entry, report generation, or the preparation of accounting entries. At the
end of the system test, the team should be ready to go live with the new
costing system with minimal implementation problems.

IMPORTANCE OF DOCUMENTATION

At the end of the systems setup and test stage, you should thoroughly doc-
ument the conceptual framework and the major cost elements, and should
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provide a detailed description of how the new cost system works. I cannot
emphasize enough the importance of documentation as a final step in the devel-
opment process. The preparation of a cost manual ensures consistency and
continuity in the development of cost information as people change jobs
or leave the organization. It also provides a training manual for current
and new employees to understand how cost information is prepared and
reported.

The specific contents of the documentation will vary from company
to company. It usually contains the following information:

o General information. This section provides general information about
the cost system redesign project—when it was undertaken, who was
involved, and what date it was implemented. It is important to doc-
ument the composition of the project team in this section. This infor-
mation adds credibility to the project and will clearly identify the
members of the project team should questions arise in the future.

O Project objectives and deliverables. This section should clearly define
the purpose of the new cost system, the project scope, and the
expected results.

© The conceptual framework. This section outlines the theoretical
underpinnings of the new system. It should provide an overview
of the business processes and key technologies in each major orga-
nizational subunit involved in the production or service delivery
process. If possible, flowcharts or diagrams of the process should
be included as part of this section. This section should also contain
key terms and definitions that were agreed upon by the team and
provide the theoretical foundations for many important design and
setup decisions.

© A description of the costing methodology. The documentation should
explain in detail how costs are calculated by the new cost system.
I have found the inclusion of a comprehensive example—which
clearly references spreadsheets, replicates formulas, and shows the
detailed cost calculations—to be very effective. Copies of all
spreadsheets and query programs used to extract information
should be included as part of this documentation. I learned this the
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hard way. For one client, we used a number of queries to extract
information, which was the basis of the cost model calculations.
During the implementation of a major systems upgrade, however,
the queries were lost and the client was unable to use the backup
tapes to restore the information. Because the client did not have
printed copies of the queries, it was forced to reconstruct the
reports and retest the whole process. I now recommend to all my
clients that they keep a hard copy of all query instructions as well
as other key reports as part of the system documentation.

o Time standards methodology. If the organization uses time standards,
it is critical to document from an operational standpoint how these
standards were set. This section should explain the methods used to
determine the time standards (work sampling, time studies, expert
personnel), the key business assumptions such as how breaks were
handled or how machine time was determined, and any other
information such as the calculation of the PDF allowance and
operator rating that may affect the time calculation. If possible, the
preparer of this section should provide a detailed example that walks
the reader through the standards-setting process in a simplified
manner. This section should be written by the individual or indi-
viduals involved in the time standards revision and should be
reviewed by the entire project team.

The organization should appoint someone from the project team to
remain the custodian of the cost model documentation. This person is
charged with the responsibility of updating the documentation as the cost
model evolves with changes in the business. My experience is that once
the documentation is prepared, it is rarely updated because there is always
something in the organization that has a greater priority. As a result, years
down the road, the cost model procedures bear little resemblance to the
documented practices, even though the conceptual design may remain
unchanged. If the keepers of this knowledge leave the organization abrupt-
ly, the organization will find itself at risk because no one in the organiza-
tion has the technical expertise to run the cost model.

I have also encountered the reverse situation—the cost system designers
leave the organization and the torch passes on to another individual who



130 Cost Systems Setup and Test

understands the mechanics of the model, but not its conceptual underpin-
nings. As the business evolves, the individual does not make any changes
because they do not really understand the operational assumptions that
are driving the cost model. In this situation, the cost model rapidly falls
into obsolescense.

SUMMARY

The setup and test stage is where the rubber meets the road. It is when the
team enters real numbers into a conceptual design and evaluates the reason-
ableness of the output. Based on the results of their evaluation, the team
might decide to change the system design, the project deliverables, the
cost terminology, or any other agreement previously made by the team.
Cost system redesign is an iterative process. At any stage, the team should feel
free to go back and question decisions made in a prior stage based on new
information. This continual questioning is important to ensure the system
supports the strategic objectives in the simplest and most cost-effective
manner.

ENDNOTE

1. Turnkey applications are information systems applications designed
and developed by third-party vendors, which can be customized
through the system setup to different types of businesses. Typically,
the vendors of these types of systems do not sell the source
code; therefore, it is almost impossible to change the fundamental
workings of the system except through vendor-supported add-ins
or customized programs provided by the vendor.
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Performance Measurement
and Reporting

Performance measures provide the critical link between strategy and exe-
cution by providing a mechanism to evaluate and communicate performance
against expected results. They bring the planning cycle full loop by supply-
ing management with vital feedback on how well they have executed against
their plans. Costs are an important element of any performance measure-
ment system because any actions taken (or not taken) by the organization
have financial implications. Cost information allows managers to quantify
the cost of the resources consumed in executing organization strategies and
determine whether their actions have resulted in an increase or decrease in
the economic value of the organization. Cost systems should feed infor-
mation into the performance measurement systems so that key metrics can
be associated with the financial results of the organization.

Many organizations see their cost and performance measurement
system as two separate management information systems. Accountants
prepare cost reports and financial statements, while line managers report
on those key indicators that measure the efficiency and effectiveness of
their operations. Sometimes the information provided by one area is
inconsistent with that provided by another, creating unnecessary conflict
and debate about which is the “correct” number.

In Chapter 2, we discussed performance measures as one of the six
elements of an effective cost system. In this chapter, we discuss in more
depth what performance metrics can be provided by your cost system and
how these can be integrated into a more comprehensive performance
management system for management decision-making purposes. We will
also discuss management reporting, another key element of an effective
cost system. Cost information should be reported in a timely manner and
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in a user-friendly format in order to prompt the organization to act. Cost
system designers should ensure that cost information is integrated into the
performance measurement and management reporting system of the
organization in a way that furthers the goals of the organization.

WHAT TYPES OF PERFORMANCE MEASURES ARE WE
TALKING ABOUT?

Most organizations have some type of performance measurement system to
assess organizational performance. In some organizations, these measures
are strictly financial in nature—for example, net income, earnings per share,
or key financial ratios—while others combine financial and nonfinancial
indicators to provide management with a more holistic view of organiza-
tional performance. In my experience, organizations have either too many or
too few performance measures that are often decoupled from the strategic
objectives of the organization. Time and resources are dedicated to preparing
reports that lie unread and unused, while critical operational parameters
are not measured or managed.

The Institute of Management Accountants (IMA) has identified six

key attributes of effective performance measures:!

1. Linked to strategy. Performance measures should be tied to specific
strategic objectives and aligned throughout the organization. They
should cascade down the organizational hierarchy to ensure orga-
nizational alignment with company objectives.

2. Actionable. Managers and employees should have the ability to sig-
nificantly change or influence the measured results through their
actions. The performance measure monitors the effectiveness of
their actions in producing the desired results.

3. Measurable. Good performance measures can be quantified in a
meaningful manner. An adequate mechanism should be in place
to gather and report the information in a timely manner.

4. Simple. Measures should be straightforward and easy to under-
stand. Their relevance and importance should be readily apparent
to all individuals in the organization.



What Types of Performance Measures Are We Talking About? 133

5. Few. Performance measures are limited in number. They should
contain only those measures needed to direct attention to the
appropriate areas. When an organization has too many perfor-
mance measures, measurement becomes an end in itself. For each
measurement in the organization, management should be able to
explain how it will affect their actions or influence their decision-
making process. Measurement is a means to an end, not an end in
itself.

6. Credible. Measures should be objective and applied consistently
throughout of the organization. The measurement and its calcula-
tion methodology should be well-defined and well-documented to
minimize the possibility of manipulation by managers or employees.
The absence of these characteristics can seriously undermine the
credibility of a performance measurement system.

Two more attributes should be added to this list:

7. Dynamic. Performance measures will change over time as the busi-
ness evolves, strategies change, and priorities shift. A periodic re-
assessment of these measures ensures that they remain up to date
and still maintain their relevance for the organization.

8. Forward-looking. Performance measures should not only look at the
past, but should alert management to potential problems in the
future. They should provide early warning signals in critical areas
so that management can take corrective actions or modify its plans
accordingly.

Performance measures should emphasize the critical dimensions of
performance that are vital to an organization’s long-term success: quality,
cost, customer service, time to market, and social responsibility. However,
traditional performance measurement systems have focused on financial
results, which only assess one dimension of performance and may overlook
critical aspects such as quality or customer service that may seriously affect
the economic viability of the organization in the future. These recognized
weaknesses of performance measurement systems have pushed organizations
to develop integrated performance management systems (I-PMS). I-PMS
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is viewed as an enterprise management system that links strategies, critical
success factors, high-priority change initiatives, and key performance indi-
cators in a coherent framework. It is a closed loop management system in
which the implementation of strategy results in a learning process that is
fed back into the planning cycle of the organization. These systems pro-
mote a more balanced view of the organization and emphasize the use of
leading indicators, as well as nonfinancial quantitative and qualitative
measures, to identify opportunities and problem areas that require action.
Figure 8.1 shows the closed loop nature of an I-PMS and how it brings
together planning, implementation, measurement, and evaluation under
one management structure. It also shows how an I-PMS at a macro level
fits into the PDCA framework (plan-do-check-act) developed by Dr. W.
Edwards Deming, founder of the total quality management movement
(TQM).2

One of the more widely known performance management models is
the Balanced Scorecard, developed by Robert Kaplan and David Norton.
The Balanced Scorecard provides a mechanism to translate strategies into
tangible objectives and measures, which are then aligned throughout the

Figure 8.1 Integrated Performance Management Systems
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organization. It seeks to capture the value drivers of an organization by
using an integrated set of performance measures to describe, communicate,
and measure the strategy used for value creation. It views the business
across four different perspectives—financial, customer, internal/business
process, and learning and growth—and shows what must occur within
each of these perspectives to attain the desired goals and to achieve long-
term economic performance.

Other lesser-known performance management models also emphasize
a balanced approach to evaluating organizational execution. The Skandia
Navigator is a proprietary performance measurement model, developed
by Skandia Corporation, to manage intellectual capital, which Skandia
defines as the unique combination of customers, employees, and processes
that drive value creation.* Because Skandia operates a diversified financial
services business, metrics are industry specific or business specific. For
example, occupancy percentages are very important for the real estate busi-
ness, but meaningless for the bank or insurance subsidiary. Skandia used
the Navigator framework as the basis for its Intellectual Capital report
from 1994 to 1998. The company continues to use the Navigator for internal
reporting purposes and is currently reevaluating its approach to external
disclosure of intellectual capital.

The Intangible Assets Monitor (IAM) is another performance man-
agement model developed by Swedish management consultant Karl-Erik
Sveiby based on the concept of the knowledge organization. It provides a
mechanism for measuring intangible assets and presenting a number of
relevant indicators in a simple manner. The choice of indicators depends
on the company strategy. The IAM divides intangible assets into three
major categories:

1. External structure indicators, which look at customers, suppliers, and
other external stakeholders

2. Internal structure indicators, which examine the activities and people
who work in general management, accounting, information systems,
and other internal support processes

3. Competence indicators, which look at the activities and people who
are directly involved in client work
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Within each category, a set of indicators is defined to report growth/
renewal, efficiency, and stability. Though the IAM model is designed for
professional services or consulting firms, its underlying conceptual frame-
work can be easily applied to other types of industries.”

Figure 8.2 shows a comparison of the Balanced Scorecard, the Skandia
Navigator, and the JAM. All three models support the notion that a com-
pany’s value is the sum of its tangible and intangible assets. The tangible
assets represent the buildings, equipment, and general infrastructure that
are currently measured by financial accounting systems. The intangible
assets are the combination of customers, employees, and business processes,
which use the tangible assets of the organization to create economic value.
These are more difficult to identify and quantify in meaningful terms, but
are at the crux of developing a balanced approach to managing the organi-
zation.

Each organization should determine their particular approach to
performance measurement taking into consideration the management phi-
losophy, the organizational culture, the purpose of the system, and the
availability of information. However, managers should recognize the need
to integrate strategy and performance measurement into a solid manage-
ment structure that can be used to evaluate progress toward company
goals. This structure should be based on a balanced set of measures to

Figure 8.2 Comparison of Performance Management Approaches
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ensure that no single dimension of performance will take priority over
other critical dimensions that may affect the organization’s value creating
potential.

WHERE DOES THE COST SYSTEM FIT IN?

Most performance measurement systems include some type of cost measure.
Some popular cost metrics include unit costs, overtime, costs as percent of
sales, and budget variances. Some cost measures will be readily available
because they reside in your formal accounting systems such as standard
costs and manufacturing variances. Other cost indicators such as excess
capacity costs, unutilized labor costs, scrap, and rework may require
agreement on how the measure will be calculated and reported.

Cost measures that are used for performance measurement and deci-
sion support should be consistent with the methodology and operational
parameters that underlie the cost model of the organization. Line man-
agers sometimes include cost information in their reports that has neither
been reviewed nor validated by a finance representative. When this type
of information is presented in a management meeting, the discussion often
deteriorates into a “he-said, she-said” situation with line managers and cost
analysts both pointing out the flaws in each other’s numbers. The discus-
sion revolves around how the numbers were calculated versus the business
issues behind the numbers. Therefore, in a cost system redesign project,
the team should identify what cost measures will be included as part of the
key performance indicators and how this information will be collected and
reported. An agreement upfront will allow managers to focus on the business
issues going forward, rather than how the cost information was collected
and calculated.

The cost system also can provide a vital link between the implemen-
tation of strategy and the financial results. As discussed in Chapter 6, the
cost of providing products and services is based on a set of operational
parameters that are driven by organizational strategy. These operational
parameters relate to yield, process efficiency, labor productivity, capacity
utilization, quality, and customer service.

Performance measurement systems typically integrate some or all of
these operational parameters as key metrics in their management reporting
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although they are not necessarily linked to their financial implications.
The ability to quantify these performance metrics in monetary terms is one
of the most important value-adding functions of a good cost system. An
example will illustrate this point. Suppose you are the production manager
of a large pharmaceutical manufacturing subsidiary. Top management has
established cost reduction as a key strategic objective, and you are trying
to decide which product you should target for process improvement in the
upcoming months. Product and average yield information for the last
quarter is shown in Figure 8.3. Which product would you choose? Based
on the information solely provided in Figure 8.3, you would probably
choose Product C, which has the highest unfavorable yield variance.
However, when you overlay costs on the yield information for these prod-
ucts, a different picture emerges, as shown in Figure 8.4. Based on this
information, you would probably target Product B for process improve-
ment, because even though it has the highest yield, it also has a high man-
ufacturing cost. Therefore, a small improvement in yield could potentially
have a large financial impact.

The cost system should also address those costs that may underlie
key performance measures but are not captured in the company’s general
ledger.5 Many decisions result in lost opportunities. When a production
line or a service facility shuts down temporarily, there are costs incurred
that are not adequately reflected in the financial statements. One is the
cost of the labor, space, and equipment that remains unused for this time
period; another is the lost revenue as a result of the shutdown. Traditional

Figure 8.3 Comparison of Actual versus Standard Manufacturing Yields

Yield
Product Actual Yield* Variance
A 93% (4%)
B 95% (3%)
C 90% (9%)

* Actual yield represents the actual output divided by the theoretical yield. Yield variance is the
difference between the actual and the standard yield. For example, the standard yield for Product
A is 97% versus the actual yield of 93%, resulting in an unfavorable yield variance of 4%.
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Figure 8.4 Presentation of Yield Variance in Dollars

Yield Yield Variance
Product Actual Yield Variance in Dollars
A 93% (4%) $45,000
B 95% (3%) $60,000
C 90% (9%) $30,000

financial reports typically do not include these type of costs, although
many times they are implicitly considered in the decision-making process
of a manager. As part of the integration of the cost system with the per-
formance measurement system, the team should identify those key per-
formance measures that should be costed and should establish how these
costs will be calculated. For example, a service or manufacturing facility,
which is evaluated as a cost center, might decide to report downtime hours
and show its impact on the financial results for the period based on the
cost per process hour of running the line.” However, another facility,
which is evaluated as a profit center, might decide to calculate the cost of
downtime in terms of the lost revenue opportunities versus the cost of run-
ning the line.® The team should recognize that the costs of nonfinancial
performance measures are an estimate of their true costs. The purpose of
this costing exercise is to provide managers with a cost estimate to guide
them in their day-to-day decision-making process. A 99 percent order fill
rate has a different cost implication than a 95 percent order fill rate, both in
terms of the resources required and the revenue gained or lost as a result of
this execution. By tying the difference in performance level to costs, man-
agers can understand the financial consequences of their decisions for the
future. Figure 8.5 shows a sample of a management report that integrates
the traditional budget-versus-actual report with the key performance measures
for the business unit. This type of report would substitute the traditional
departmental spending or responsibility report prepared by accountants at
the end of a reporting period. Any financial report can be restructured
using this approach. The key lies in identifying those critical performance
indicators that overlay the operating environment on the financial infor-
mation being reported.
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Figure 8.5 Sample Performance Report

Production Department XYZ
For the Six-Month Period Ending MMYY

OPERATIONS SUMMARY YTD
Actual Budget Variance

Customer Service

* Backlog (units) 159,455 - 159,455
* Backlog (in dollars) $478,365 - $478,365
Production

Production (units) 1,600,000 1,750,000 -150,000
Schedule attainment 90% 100% 0
Labor utilization 75% 80% 0
Process efficiency 82.29% 90.00% 0
Cost improvement opportunity $354,992 - $354,992
Labor Productivity

Units produced per employee 38,095 38,889 -794
Financial

Average cost per unit $2.21 $1.99 $0.22
Work in process inventory $176,256 $86,927 $ 89,329
COST SUMMARY YTD Actual YTD Budget Variance
Direct materials $1,630,000  $1,488,387 $141,613
Water 141,00 5125,338 15,667
Electricity 119,521 78,336 41,185
Subtotal variable costs $1,890,526  $1,692,061 $198,465
Labor 673,691 735,000 -61,309
Depreciation 391,681 437,500 -45,819
Maintenance and repairs 156,672 192,500 -35,828
Insurance 15,667 5,250 10,417
Professional services 7,834 3,500 4,334
Other 6,267 - 6,267
Subtotal fixed costs $1,251,812 $1,373,750 ($121,938)
Total controllable costs $3,142,338  $3,065,811 $ 76,527
Support services from other areas 391,681 411,250 (19,569)
Total departmental costs $3,534,019  $3,477,061 $ 56,958
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When dollars are tied to nonfinancial indicators and these are signif-
icant, it will definitely catch management’s attention. During a management
meeting of one of my clients, the quality manager presented the scrap figures
for the prior fiscal year in pounds and dollars. The owner of the business was
floored by the numbers. Although the organization had been reporting
scrap on a regular basis, it was the first time he had seen dollars attached to
the scrap figures. He immediately created a task force to work on reducing
scrap in the facility.

Not all operational parameters in your cost system will form part of
the key performance metrics in the organization. For example, if an organi-
zation requires a fixed level of employees to run a particular process
regardless of customer demand, labor utilization might not be a meaningful
measure for its line managers. In addition, although nonfinancial perfor-
mance measures can usually be quantified in financial terms, the organization
may choose to continue reporting only the nonfinancial indicator because
the cost implications are well understood by its managers.

In sum, the cost system needs to be integrated with the performance
measurement system of the organization. In this manner, management can
ensure that cost information is presented and reported in a manner that is
consistent with the formal accounting systems and can be tied to the finan-
cial results.

MANAGEMENT REPORTING

Performance measurement and management reporting go hand in hand.
Management reporting provides the mechanism to ensure that relevant
information is communicated in a timely manner to affect the decision-
making process. Because the format and presentation of the information
can enhance or detract from its effectiveness as a decision support tool,
any cost system redesign project must pay particularly close attention to
how cost information will be accessed and disseminated throughout the
organization.

The cost system will provide the basis for preparing both financial
and operational reports. Operational reports measure how well the organi-
zation has performed against a standard or targeted goal. Typically, they
report on output, yield, efficiency, asset utilization, product or service
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quality, scrap levels, overtime, absenteeism, asset turnover, and many
other operational parameters that drive a company’s costs. In my experi-
ence, many of these operational reports already exist and are being used
by the line managers. The key, however, is linking the information con-
tained in these reports to show their impact on financial performance.

Financial reports can take on many different formats and are usually
limited to reporting financial information. Although more forward-thinking
organizations have started to incorporate key performance indicators as
part of their internal (and sometimes external) reporting process, their use
for this purpose has yet to gain widespread acceptance among the accounting
profession. The AICPA and other accounting organizations have conducted
several studies on financial reporting, which discuss the importance of
nonfinancial indicators and their potential integration into a business
reporting model.” Although the accounting profession has made no defin-
itive pronouncement on this issue, the dissatisfaction with the current
financial reporting model seems to indicate that we will see an increase in
the use of non-financial indicators in internal and external financial reports
in the future.

As the project team evaluates the management reports available in
the organization, they should consider the following questions:

© What financial and operational reports are currently produced in
the organization? With what frequency? How will the new cost sys-
tem affect the way information is presented in these reports?

© What is the purpose of these reports? Who uses them?
© Do they contain information that is actionable by line management?

© Does the information presented in these reports further the com-
pany’s strategic objectives?

© Is the information easy to understand and use? Is the format
understandable to its primary users?

© Is there a way to link financial and operational data to provide a
more meaningful representation of the business? Is there any sup-
plemental information that management would like to have
reported?
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The team should also focus on the level of management that will be
reviewing the report. As the information moves up the organizational hier-
archy, it should be more summarized and provide the user with drill-down
capabilities to obtain additional information as required. For example, an
engineer in manufacturing or service operations who is monitoring equip-
ment reliability will probably require a different level of detail in her reports
than the business unit manager, who may want a more summarized view
of this aspect of the operations.

VARIANCE REPORTING

Variance analysis has traditionally been the accountant’s tool to analyze
differences between actual costs and expected financial results. For com-
panies that use a standard cost system, variance analysis lies at the heart of
this system and accountants spend a significant amount of hours analyzing
the variances to the standard cost. Unfortunately, this analysis often fails
to have a significant impact on the day-to-day business decisions. Non-
financial managers complain that they are asked to explain variances that
arise from changes in business conditions that are well known to manage-
ment. Another frequent complaint is that information presented is too
summarized or in a format that is difficult to understand and use.

Variance analysis should highlight opportunities for cost reduction and
continuous improvement. As part of the cost system redesign, the accounting
representatives on the team should take a hard look at their variance report-
ing system. Is variance reporting designed to be a decision support tool or
is it mostly for use by the accountants? Does it address the needs of its audi-
ence? Is the design of the report intimidating to a nonfinancial user? Can a
nonfinancial user understand, analyze, and act on the information contained
in the report? Since by this stage of the redesign process the team will have
agreed on the operational parameters driving the costs, variance reporting
should focus on deviations from these parameters and their financial conse-
quences. A well-designed report can highlight opportunities for action, but
line managers must identify the causal factors that create a variation from
the expected results and act on the information. Here is where the cost sys-
tem, performance measurement, and management reporting converge to
create an integrated performance management system.
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SUMMARY

In Chapter 1, we discussed performance measurement and decision sup-
port as two important functions of an effective cost system. A cost system
that only calculates and reports total and unit costs will not significantly
affect how the business is run because it is not integrated with the key per-
formance measures that are being used to manage the company. However,
integration with the performance measurement system is not sufficient to
guarantee that cost information will have an effect on management or
employees’ behavior. The information should be communicated in a way
that is simple, easy to understand, and actionable by the user. It can be
demotivating to managers and employees to be held accountable for metrics
that they cannot significantly influence. In my experience, many cost systems
do not function effectively as a decision support tool because they are not
integrated into the performance measurement system of the organization.
In addition, financial information is poorly presented and explained to
nonfinancial managers. The project team should explicitly address these
two issues as part of the overall system redesign in order to build an effec-
tive cost system that will endure the test of time.
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Common Pitfalls

Some cost redesign projects die before they reach the implementation stage.
Others are successfully implemented but fall into obsolescence with the pas-
sage of time. There are many reasons why cost redesign projects fail to
achieved their original objectives. Some reasons are beyond the control of
the organization, but more often, they fail because of a lack of commitment,
inadequate resources, unrealistic timeframes, or a combination of all of the
above. In this chapter, we will explore the common pitfalls that can under-
mine a cost redesign project and lead to its eventual demise. We will also dis-
cuss some proactive steps that you can take to ensure your redesigned cost
system is successfully implemented and withstands the test of time.

PITFALLS

The following situations are common pitfalls that may hinder a project’s
chances of success. By acknowledging and addressing these issues up
front, the team can increase the likelihood of achieving its desired goals.

Accounting Versus Operations-Driven Projects

In my experience, a project that is initiated and driven by accountants has
a much lower chance of success than one that is set up at the request of
line management. Accountants generally lack the depth of technical know-
how to identify the key operational parameters that are driving costs. The
knowledge and cooperation of line managers is essential in order to design
a cost system that reflects the reality of the business processes. Because the
project will consume a significant amount of time, line managers must

147
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understand up front the benefits that they will reap from the new cost sys-
tem. If they perceive the project as another accounting proposal, they may
be reluctant to commit resources and even sabotage any change initiative.
My most successful cost redesign projects have been initiated at the request
of line managers who felt a growing dissatisfaction with the cost information
supplied by their accountants.

Top Management Is Not Committed

The top management of an organization needs to be committed to the
project and reflect this commitment in terms of the organizational priorities
and resources. Cost redesign projects are expensive undertakings. They
usually involve a team of highly paid professionals from different functional
areas and may sometimes require the intervention of an outside consultant.
In addition, there may be other costs such as temporary labor, seminars,
training materials, and the purchase of hardware, software, or both. Top
management must be willing to provide the project with the necessary
funding to achieve its objectives within the expected timeframe.

They must also be willing to shift organizational priorities to meet
project milestones. The day-to-day operations often threaten to overwhelm
individual team members, causing them to miss deadlines and affecting
the performance of the entire project team. When this situation happens,
top management can reassign priorities or shift responsibilities to other
individuals in the organization so that team members can focus on com-
pleting their assigned tasks. If top management is not committed, this
reprioritization does not take place and the project deadlines continue to
slip. Eventually, the project comes to a screeching halt and is replaced with
other projects and initiatives. If team members do not perceive a true com-
mitment from top management, they should not move forward with the
project. It is a waste of time and resources to initiate a project that does not
have the full support of top management.

Lack of Resources

In the era of continuous improvement, organizations are continually asking
their managers to do more with less. In some organizations, individuals
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are asked to participate in the project team, but are not relieved from their
day-to-day responsibilities. This situation results in missed deadlines, incom-
plete or unfinished tasks, and project delays. If a person already has a full-
time job, it is not realistic to expect the person to continue performing these
responsibilities at the same level and participate in a project of this magni-
tude. Something has got to give. If top management is committed, usually
an alternative is found to the possible lack of resources for the project—
whether it is people, space, or equipment. If not, they will probably ask the
team to make do with whatever resources are available in the organization.
A word of caution—when the lack of resources threatens to affect the com-
pletion of a project milestone, the team members are responsible for raising
the red flag to top management. Top management can then decide how
important this project really is in light of other organizational priorities.

Unrealistic Timeframes

This difficulty seems the plague of corporate America—we want it all done
yesterday. Team members, in their enthusiasm for the project, often set
unreasonable expectations and commit to dates that are not realistic in light
of their other responsibilities. Because some tasks involved in a redesign
project are sequential in nature, if one team member fails to deliver, it will
have a domino effect on the entire project schedule. For example, if the
industrial engineer fails to supply time standards, the accountant will not
have the operational data required to develop product or service costs.

In my experience, a cost redesign project can take anywhere from six
months to two years, depending on the resources devoted to the project.
An aggressive implementation schedule will require a greater commit-
ment of resources to get the job completed on time. Team members should
evaluate if they have the resources to complete the project within the
expected timeframe or if management expectations need to be adjusted
based on the resources that have been assigned to the project.

Established Systems or Procedures

A corporation may have an established policy or procedure on how to
develop costs. These policies and procedures may limit the range of options
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for the new system design. The team cannot start from a blank slate, but
must develop costs and provide information within the established corpo-
rate framework. Multinational corporations, for example, usually issue
some type of guidelines to ensure consistency and comparability of cost
information across sites. If the team designs a system that is radically dif-
ferent from the corporate framework, it is highly unlikely that they will be
allowed to implement this design.

Information systems applications can also provide roadblocks to the
implementation of the cost system design. Software applications may not
have the capabilities to develop and report costs as envisioned by the
team. In this situation, the team might have to develop a workaround solu-
tion or compromise the design to accommodate the systems limitations. It
is important to document these workarounds or compromises to the sys-
tem design. If the system restrictions are eliminated through a software
upgrade or the purchase of a new application, the cost system setup can
be revisited in light of the new capabilities of the system.

Lack of Expertise

Sometimes, team members lack the accounting or operational expertise to
form part of the project team. This situation can significantly hinder the
progress of the project. As discussed in Chapter 3, the project team should
consist of the best and the brightest individuals in the organization. They
should be functional experts who understand the interrelationships and
dependencies with the other areas that are represented on the team. When
this expertise is lacking in a particular team member, tasks are not com-
pleted in a satisfactory manner and the whole team effort is affected by the
situation. It often results in delays or rework, as other team members must
pick up the slack for the individual in question. Perhaps the most difficult
situation to manage is when the team member does not recognize that he
does not have the expertise and continues to make commitments and
promises that he cannot keep. If the team is confronted with this situation,
I recommend raising the red flag immediately to the next level of man-
agement and finding an appropriate substitute for the problem performer.
If not, the success of the project will be jeopardized.
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Staff Turnover

Individuals constantly enter and leave an organization. However, when
this individual is the project manager or the project champion, it can signal
the death knell of a cost redesign project.

I have personally been involved in two cost redesign projects where a
key player left in the middle of the implementation. In one organization, it
killed the project. Although changes were made to the costing methodology,
once the cost standards were finalized, the organizational priorities shifted
and with the project champion gone, there was no one left in the organiza-
tion to push the project forward to completion. In another organization, a
new project manager was recruited who continued the cost redesign effort.
Although the project was delayed for about six months, the organization
was able to bring the project to fruition.

So what happens when there is a sudden change in management? I
was involved in a project where both the plant manager and the controller of
a manufacturing site were replaced rather suddenly. However, the project
had the support of corporate headquarters and had been identified as a top
priority for this site. When the new management came on board, they
were briefed on the cost project and its importance—not only for the site,
but also as a pilot project for the corporation. The controller met with me,
as the project facilitator, and then with the project team to discuss our
objectives, deliverables, progress to date, and deadlines. He became our
most staunch supporter.

Lack of Information Systems Support

Information systems must be part of the project team from the start.
Inevitably, the project team will face the issue of how to set up the cost sys-
tem within the context of the current information systems applications. If
information systems personnel are not available to assist the project team
in this endeavor, it could become a critical roadblock for the project.
Enterprise management systems are complex, highly integrated appli-
cations. Typically there is no one person in the organization that under-
stands the full functionality of the system and how the different modules
interact with one another. The information systems specialist assigned to
the team should have relevant expertise in the applications that will be
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affected by the team decisions or be able to identify internal or external
resources that can provide this expertise to the team.

Mergers, Acquisitions, and Reorganizations

A merger, acquisition, or any type of organizational restructuring will proba-
bly bring the project to a temporary halt. It will require the team to revalidate
its objectives, deliverables, and deadlines with the new management before
continuing to move forward. It will probably delay the implementation
timetable as the organization settles under the new administrative structure.
However, a significant organizational restructuring can also result in the
demise of the project as the new management shifts priorities to other areas.

Recognition of the Potential Pitfalls

When embarking on a cost system redesign project, team members should
recognize the difficulties that they may face during this process and seek
ways to minimize their impact on the attainment of the project goals. Some
obstacles that will be encountered, such as mergers and reorganizations,
are beyond the control of the team or, often, of the company management.
Others, however, can be averted by addressing these issues upfront during
the initial project organization. The team should incorporate sufficient
flexibility into its process to accommodate any unforeseen events that
might have a bearing on the project.

WITHSTANDING THE TEST OF TIME

A cost system redesign project ends when all project deliverables have
been accomplished. The deliverables are usually completed in stages,
starting with the development of product or service costs and ending with
the identification of key performance measures and the design of manage-
ment reports. When the project is completed, the team should formally
close the project by presenting the final results to top management, high-
lighting any open actions that will require follow-up.

Organizations are dynamic entities that evolve with the passage of
time. The inability to maintain the cost system updated with the latest
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information on the business processes is one of the primary reasons that
cost systems fall into obsolescence and disuse. Performance measures and
reports should also be periodically reexamined to ensure that the infor-
mation presented is still relevant and useful to management. If there has
been a dramatic change in the business, even the costing methodology
might need to be revisited.

The project team can take four steps prior to project closure that will
increase the longevity of the new cost system once the team has disbanded:

1. Ensure that all aspects of the system are documented. The preparation of
a cost manual is critical to ensure the transfer of knowledge to
other individuals in the organization. It provides a key training
vehicle for employees as individuals change jobs or enter and exit
the organization. The documentation should describe the methods
used to set time standards and explain how to calculate products
or service costs. Key performance measures should be defined,
and their relevance to management decision making should be
documented. Sample reports should also be included in the docu-
mentation.

2. Train users. Training is a critical aspect of the implementation
process. It ensures that there is a transfer of knowledge from the
team to other members of the organization. The training can be
done in a formal seminar setting or on a one-to-one basis. It should
cover the conceptual framework of the system, changes to opera-
tional and accounting procedures, and management reports. Each
cross-functional area responsible for a specific aspect of the cost
system should ensure that its key users are trained so that critical
information required to calculate or report costs does not reside in
any one individual.

3. Clearly identify areas of responsibility. The team should assign specif-
ic areas of responsibility to particular groups or individuals in the
organization. There should be no gray areas in terms of who is
responsible for providing information that feeds the cost system.
For example, industrial engineering or production management is
typically responsible for reviewing and updating information on
yield, time standards, and operational performance measures,
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while finance handles the calculation of unit costs and tying key
operational parameters to their cost implications.

4. Establish a formal review of the cost system at least once a year. The team
should establish a formal process for reviewing and updating the
system at least once a year. This review should occur during the
budgeting process unless there is a major upheaval to the business
processes or the organizational structure that warrants an immedi-
ate evaluation of the cost system.

But perhaps the most important step the team can take is to maintain
open the lines of communication across functional areas so that future
business issues that affect costs or the design of the cost system can be
managed from a systemic perspective.

SUMMARY

The redesign of a new cost system will be faced with many challenges.
These will either be overcome by the project team or will lead to the project’s
demise. In this chapter, we have discussed common pitfalls that can threaten
the successful completion of a cost system redesign project. Some can be
managed by the organization, and others will be beyond its control. The
key is management commitment. If top management is committed and
line managers support the project, resources will usually be found and
obstacles will be removed. A strong commitment from top management
greatly increases the likelihood of a successful project implementation.
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Lessons Learned

The redesign of a cost system is a major organizational undertaking. A suc-
cessful redesign requires a clear definition of purpose, specific project
deliverables, and cross-functional involvement. It also requires an under-
standing of the six major elements of a cost system and how these interact
to provide financial and decision support information for its management.
A focus on one or several elements is not enough. A robust cost system
requires attention to all six elements.

Throughout this book, I have threaded several major themes that
highlight important issues that should be addressed as part of a cost
redesign project. This chapter summarizes these major themes to ensure
that they are considered at each stage of the project. These themes repre-
sent lessons learned from my consulting practice in this area, which are
strongly supported by the accounting literature on the subject. Attention to
these issues up front greatly increases the chances of a successful project
implementation.

MANAGEMENT MUST BE COMMITTED

We discussed this issue at length in the prior chapter. 7op management com-
mitment significantly increases the likelihood of a successful outcome. Lack of top
management commitment will usually result in a waste of time and
resources as the project is overwhelmed by the day-to-day priorities of the
organization.

Actions, however, speak louder than words. If top management ver-
bally expresses its commitment, but continually refuses to shift priorities to
achieve a project milestone, it is sending a clear message of the importance
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of the cost redesign project to the organization. Commitment means
resources, and resources mean money. Top management must express its
commitment not only by allocating resources and funds to the project, but
also by changing or shifting priorities to get the job done.

PROJECT TEAM MUST BE COMMITTED

The project team should consist of individuals who are highly motivated
and who have technical expertise in their area of responsibility. You want
the best and the brightest on the project team and should avoid the assign-
ment of mediocre or problem performers. Remember, the team is only as
strong as its weakest link. A poor performer can drag down the performance
of the entire team, particularly if they are responsible for a critical task.
Ideally, team members should consist of technical experts who are highly
regarded in the organization and can add credibility to the project through
their participation.

SET A REALISTIC PROJECT SCHEDULE

In their enthusiasm to get the job done, individual team members or the
team as a whole tend to commit to timeframes that are unrealistic in light
of their current job responsibilities. Team members should consider events
such as budgeting, board presentations, quarter or year-end reporting,
physical inventory, and any other major organizational event when plan-
ning the project schedule. In addition, they should incorporate some type
of contingency planning to allow for the unexpected. There will always be
some last-minute request or business situation that may hinder that team’s
ability to meet an aggressive implementation deadline. By incorporating
some cushion into the project schedule, team members can handle unfore-
seen events without affecting their ability to complete project milestones.

KNOW YOUR LIMITATIONS AND CONSTRAINTS

You do not want to design a system that cannot be implemented due to
corporate policy or system constraints. The team should understand these
limitations and constraints up front and design the system accordingly.
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One common limitation in multinational corporations is the type of costs
that can be used. For example, if your company operates under a standard
cost system, it is highly unlikely that you will be allowed to implement a sys-
tem using actual costs. Another area is in the classification of fixed, variable,
and semivariable costs. Corporate policy may define certain categories of
expense as fixed or variable, when the operational reality is just the opposite.
For example, in some pharmaceutical manufacturers, direct labor is not a
variable cost because certain operations require a minimum number of
employees, regardless of the volume produced during any particular shift.
However, the corporate accounting policy requires the classification of
these costs as variable.

In addition to policy constraints, the team may face information system
constraints. These limitations can become showstoppers or significantly
affect the system design. My experience is that many software applications
use a very traditional approach in collecting data from the business oper-
ations and calculating product or service costs. If the team wants to use a
nontraditional costing approach or wants to gather data on a specific oper-
ational parameter, it may require a systems workaround or the development
of a subroutine outside the formal systems application to collect or manipulate
the data.

The environmental, policy, or systems constraints can affect the scope,
design, or implementation plan of the project. Although a team might
decide to break a systems constraint or propose a change to management
policy, the identification of these limitations early on in the design process
is important so that the team can develop its work plan accordingly. It will
also reduce the likelihood of completing a system design that cannot be
implemented given the current management philosophy, corporate structure,
or information systems.

DO WHAT MAKES SENSE FOR THE BUSINESS

Every organization is a unique entity with its particular culture, organiza-
tional structure, level of maturity, systems, and people. All these factors
should be considered in the cost system design for an organization. Two
firms in the same industry may have radically different cost systems that
meet the business needs equally well because of the uniqueness of their
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operating environment. The latest and greatest management theory or
costing approach is not always the best solution for an organization. I call
my cost systems design approach simple elegance. The goal is to design and
implement a system that will meet the needs of the organization in the sim-
plest and most cost-effective manner possible. It may involve the use of
advanced management or costing techniques such as activity-based costing,
balanced scorecard, target costing, or throughput accounting. It may
incorporate Monte Carlo simulations and sophisticated statistical analyses
in defining or determining the parameters that drive costs. However, it
may consist of a traditional standard cost system that allocates overhead
based on direct labor hours and uses traditional financial performance
measures to report results. For example, an organization in which materi-
als represents 90 to 95 percent of total product costs may find little value
in the implementation of an ABC methodology, but may find great value
in performing an activity analysis of its major business processes.

Sometimes external consultants try to impose their particular approach
or management philosophy upon the project team without considering
what makes sense for the organization. While the project team should be
exposed to a broad range of possible options in developing the conceptual
framework of their cost system, it should mix and match to find the right
set of tools that will produce accurate costs and provide performance
measures for evaluation and decision support appropriate for the organi-
zation and its business environment.

KEEP MANAGEMENT INFORMED

Make sure your key managers are kept abreast of the team’s progress and
enlist their support in any key decisions made by the project team. Copy
all key players on the minutes of the team meetings and, when necessary,
invite them to participate in discussions of particular issues that may affect
their area. Have checkpoint meetings with top management after the com-
pletion of a major project milestone. Checkpoint meetings are important
forums to receive feedback from top management and obtain their buy-in.
However, they are not the time or place to air out controversies among dif-
ferent organizational units. Potential conflicts and differences of opinion
should be identified and discussed prior to a checkpoint meeting.
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KEEP YOUR COST SYSTEM CURRENT

An organization is a dynamic entity that will evolve and change with the
passage of time. The cost system, as a reflection of operational processes,
must also change and evolve with the organization or risk falling into func-
tional obsolescence. Although it might still calculate and report costs, these
costs will not reflect current business conditions and will be useless as a
performance measurement and decision support tool. If your cost system
is to withstand the test of time, the project team must provide a mechanism
to review all six elements of the costing methodology on a periodic basis,
but no less than once a year. If your business is fairly stable, you should
not see any major changes over time. However, if you have undergone
any type of organizational restructuring, have obtained new clients, trans-
ferred products, or implemented a new technology, there may be some
significant changes to the original cost system design.

In my experience, the operational parameters are usually the first ele-
ment of a cost system that becomes obsolete. Line managers, pressed for
time, do not review these drivers in light of the current operating envi-
ronment and often take the prior year’s numbers as valid. The lack of a
systematic review of your operational parameters on a yearly basis is the
first symptom that your cost system may be falling into obsolescence.
Other areas that should be examined are the reporting formats and per-
formance measures. Are they still valid, considering the changes to the
business? Should reports or metrics be deleted? Should others be added?
My recommendation is to perform a review of the cost system prior to the
start of the annual budgeting process. This review will ensure that your
costs reflect the current business conditions and are properly captured in
the budget. If you are part of an organization that works on a rolling budget,
you will need to determine at which point in the year a review of the cost
system would produce the most benefit.

SUMMARY

Management should view a cost system redesign project as an investment
in the intellectual and human capital of the organization. It presents a
unique opportunity to examine the business processes of the organization
from a systemic perspective and to identify opportunities for improvement.
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It also provides an invaluable learning experience for team members, who
develop a greater awareness of the interdependencies of the different func-
tional areas and a heightened sensitivity on how their actions can affect the
financial performance of the organization.

A strategic cost system should accurately reflect the business processes
and meet the needs of its users in a timely and relevant manner. It should
provide better information for management decision making and trigger
changes to organizational disciplines and employee behavior that eventually
lead to lower costs, higher quality, and improved customer service. However,
a cost system, in and of itself, will not reduce costs or improve financial
performance. It is the people behind the system that will determine its
effectiveness as a financial and decision support tool. Information is
power—but only to the extent that it is acted upon to achieve results.

In this book, I have presented a blueprint for the design and imple-
mentation of a strategic cost system. Each organization will face unique
issues and challenges in designing a cost system to meet the needs of the
organization. The following anecdote illustrates this point:!

A wise man of ancient China was noted for his wisdom and ability
to solve problems. One day a merchant came to him seeking
advice. It seems that the merchant had a problem in his account-
ing department.

“I have six men and six abacuses, but my needs have expanded to
the point where I need a 20 percent increase in output. I cannot
afford the capital investment of another man and another abacus;
and even if I could, one man would not be enough, and two men
would be too much.”

The wise man pondered the problem for several days and finally
summoned the merchant.

“The solution to your problem,” he told him, “is simple. Each of
your present accounting staff must grow another finger on each
hand. This will increase your abacus output exactly 20 percent and
solve your problem.”

The merchant smiled. His problem was solved. He started to leave,
paused a moment, and looked at the wise old man. “Oh, Wise
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One,” he said, “you have truly given me the solution to my prob-
lem. But...,” and he paused, “how do I get my people to grow
extra fingers?”

The wise man puffed on his pipe. “That is a good question,” he
said. “But alas, I only make policy recommendations. The details
of execution are up to you.”

The transition from design to execution will determine effectiveness
of the system to influence behavior and achieve results. Only a system that
is workable for its users can unleash the power of cost information to
improve the long-term economic performance of the organization.

ENDNOTE

1. Reprinted from How 7o Be The Life of the Podium. Copyright ©
1991 Sylvia Simmons. Reprinted by permission of AMACOM, a
division of American Management Association International,
New York, NY. All rights reserved. http://amanet.org.






Appendix A

Examples of Terms
and Definitions

The following terms and definitions are examples that can be used as a
boilerplate to develop cost terminology that is unique for your organiza-
tion. You may copy these definitions to a word processing program and
modify them to reflect the business processes of your company. Words
placed in brackets [ | represent alternative choices, which have different
costing implications.

These definitions are also available in a file named “Cost_Terms.doc”
at www.wiley.com/go/costsystems (see “About the Web Site” in the front sec-

tion of this book).

Standard costs are the sum of the standard labor, materials, and overhead
costs required to produce a product or provide a service using the
process specifications under [normal, efficient| operating conditions.
These specifications are determined during the annual budgeting
process. Overheads costs will [include, exclude] allocated charges
from support departments such as facilities, engineering, and main-
tenance and [include, exclude] the general and administrative costs
associated with running the site such as accounting, human
resources, and information systems.

Expected costs are the sum of the labor, materials, and overhead costs
using the most current process specifications as defined by line
management. They differ from standard costs in that they reflect
changes to the time or materials standards that occurred after the
standard costs were finalized. Typically expected costs are based on
the most current operational parameters, which are costed at stan-

dard rates.
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Actual costs represent an approximation of the actual resources consumed
to manufacture a product or provide a service. Actual materials
costs are based on the actual materials consumed and the average
actual cost of each materials component. Labor and overhead are
applied to the product using a standard rate that is calculated based
on the actual costs of the prior [three, six, nine, twelve] months.

Theoretical yield represents the maximum good output for a particular
process based on the input of a key ingredient, component, or doc-
ument and given the current process design and specifications.

Standard yield represents expected good output for a particular process
under [normal, efficient] operating conditions and given the current
process specifications. The difference between 100 percent and the
standard yield represents the output that is lost as part of the nor-
mal process. This expected loss is included in the product cost.

Standard materials are the components, ingredients, supplies, or pack-
aging components required to produce the expected output at each
stage of the manufacturing or service delivery process. It takes into
consideration the expected yield and scrap losses that will occur as
a normal part of the process.

Scrap represents unusable materials or production units (whether par-
tially or fully completed) that do not meet customer requirements.!
These materials or units must either be sold at a minimal value or
disposed of in a safe and reasonable manner.

Normal scrap is inherent to the production process and arises
even under the efficient operating conditions. It should be
included in the product cost based on the units of good output.

Abnormal scrap is defective materials or units of output that are
not inherent to the process and should not occur under effi-
cient operating conditions, such as defects caused by a power
outage or a lack of employee training. This type of scrap will
be charged to cost of sales as a loss in the period incurred.

The scrap factor quantifies the amount of normal scrap that will be
generated by the production process. It is expressed as a percentage
of the quantity required for each component or ingredient and will
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be used to calculate the standard materials quantity for each item in
the bill of materials.?

Rework represents units of production that do not meet customer speci-
fications and are subsequently repaired. Rework costs are consid-
ered a loss in the period incurred and expensed to cost of sales.

Standard run time is the labor or machine time consumed in manufac-
turing the product or providing the service. It is based on the cur-
rent process specifications under [normal, efficient] operating condi-
tions. Standard time will include a provision for unavoidable operator
allowances and unavoidable delays.

Normal operating conditions describe the environment in which a
product is manufactured or the service delivery process takes place.
It should consider the common allowances and delays that occur
during the process. Normal operating conditions are usually deter-
mined based on historical experience.

Unavoidable operator allowance includes a provision for operator
fatigue and any other unscheduled breaks that might affect labor
productivity. This allowance is factored into the standard for the
particular operation and should be excluded from the planned
allowances that are included in the total labor hours available per
employee calculation.

Unavoidable delays includes a provision for unscheduled interruptions
such as equipment reliability and any other factors that may affect
the production or service delivery process. This allowance is fac-
tored into the standard for the particular operation.

Setup includes all activities performed at the start and end of a business
process such as equipment setup, material handling, assembly, dis-
assembly, documentation, and cleanup. The activities that occur at
the start of an operation will be measured separately from the activ-
ities performed at the end of an operation to identify potential
process improvements.

Process time is the time required to complete a particular operation. It
is the sum of the setup time plus the standard run time. Process time
does not include queue time or the waiting time between operations.
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Theoretical capacity will be based on 3 eight-hour shifts, 7 days per
week, 52 weeks per year.3

Practical capacity will be based on 2 eight-hour shifts, 5 days per week,
48 weeks per year.

Available capacity is calculated based on the number of manned shifts
for a particular time period.

Total labor hours available per employee represent the productive
time available per employee after subtracting planned allowances
for nonproductive time. It is calculated by taking labor hours paid
based on a 2,080-hour year (40 hours per week x 52 weeks) less
planned allowances such as holidays, vacations, sick leave, breaks,
and others. Nonproductive time related to management decisions
such as training or meetings will be included in the planned
allowances and deducted from the total labor hours available per
employee. Nonproductive time due to requirements of the process
such as uniform changes or showering may be included in the time
standards.

Actual hours used are the actual process or labor hours that were used
to produce the actual output for the period.

ENDNOTES

1. In management accounting theory, scrap is called spoilage, which
is defined as unacceptable units of production, whether fully or
partially completed, that are discarded or sold for reduced value.
In practice, however, managers use the term scrap for any type
of defective material or product that does not meet customer
specifications.

2. For simplicity, some companies use one scrap factor for all its
components. If the scrap varies significantly from one type of
materials to another, this decision may distort the true cost of
the item under evaluation.

3. Capacity definitions should reflect the operating reality of your
organization. These definitions provided are for illustration pur-
poses only.
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Time-Based Capacity Models

Time-based capacity models allow managers to establish the critical link
between capacity utilization and costs in a relatively straightforward man-
ner. They present information on capacity management and its impact on
organizational performance. This appendix will provide a brief overview
of two types of capacity reporting models: resource effectiveness models,
which have traditionally been used by industrial engineers to analyze
machine utilization, and the CAM-I Capacity Reporting Model. The
detailed templates that support the examples discussed in this section are
available in a file named “Appendix_B.Templates.xls” at www.wiley.com/go/
costsystems (see “About the Web Site” in the front section of this book).

RESOURCE EFFECTIVENESS REPORTING MODELS

Resource Effectiveness Reporting Models (RER) study the utilization of
machinery and equipment in the business as a whole, in a department or
work area, or by machine in the case of dedicated lines or expensive
equipment. Although these models are based on industrial engineering
concepts that focus primarily on machine utilization, their framework can
be applied to analyze labor utilization as well.

RER models classify capacity utilization into several categories that
show how capacity was used during a period and provide a series of effec-
tiveness and efficiency ratios, which can be used to evaluate organizational
performance. The goal is zero waste. The elements that will be included in
each category of usage should be clearly defined by management.
Although the specific elements may vary from company to company, they

typically include the following categories:!
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© Maximum time represents the maximum possible time the process

is available for production or service (e.g., 24 hours per day or 168
hours per week) within a given period. For a specific time horizon,
the maximum time can be defined as theoretical capacity (24
hours per day, 365 days per year) or practical capacity, which
would generally exclude holidays and other time off mandated by
company or government policy. Many managers prefer to use prac-
tical capacity as the maximum available time, because it presents
a more realistic view of the business.

Available time represents the time the facility or equipment could
work based on manned shifts (the number of shifts running plus
overtime hours). It is the equivalent of available capacity.

Idle time consists of all hours in which the equipment or facility is
available for work, but are not being used due to market demand,
materials shortages, or some other factor. Idle time represents
unused or excess capacity, because although these hours are
manned and ready for use, they are not employed in any manner
whatsoever. It typically is caused by changes in market demand or
variability in the production schedule, which results in short-term
idle resources. This idleness is pure waste, since the costs associated
with these idle resources will never be recovered through sales.

Ancillary time is the time involved in performing key support activ-
ities that are an integral part of the process, such as setup, cleanup,
and changeovers.? The goal is to minimize the time spent in support
activities so that this time can be used for productive purposes.

Downtime represents the time during which a process cannot be run,
either for production or ancillary work due to an interruption in the
work schedule. This interruption can be planned such as preventive
maintenance, employee training, or communication meetings, or
unplanned such as equipment breakdowns, labor or material short-
ages, and power outages, among others. The focus of a continuous
improvement program should be on minimizing unplanned down-
time, which can wreak havoc on your ability to meet customer
requirements. Planned downtime should become a focus only if it
is excessive in relation to the total productive time available.
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O Run time is the time the process is actually running. It is the avail-
able time less any downtime, idle time, or ancillary time. Run time
should be subdivided into two categories: standard run time and
run time losses. Standard run time is the standard time allowed for
the volume produced or the services delivered. It is the amount of
time that the organization should have taken to produce the product
or service if the processes had run in an efficient manner. Run time
losses are the loss of available hours as a result of process ineffi-
ciencies such as running an automated line at a slower pace than
the standard rate.

RER models also provide a set of effectiveness and efficiency ratios,
which can be used to evaluate how well capacity was used during the period
and set stretch targets for future periods. Three ratios are commonly used.
The utilization index measures the proportion of total hours the asset was
utilized for productive purposes in relation to the total available time. It can
provide an early warning signal to top management of an under or over
utilization of capacity in a particular operation or facility. It is calculated
by the dividing run time into available time. The efficiency index shows how
close the asset operated to its optimal level. It is calculated by dividing the
standard run time into the total run time. A ratio of 1.0, or 100 percent,
would indicate that the asset was run at its best possible state. The effective
utilization index measures how effectively the organization has used the
resources at its disposal for value creation. It is calculated by dividing the
standard run time into the total available time. When linked with costs, it
can also indicate what the potential for cost improvement would be if the
asset were operated at its full efficiency for the entire time that it was avail-
able. Figure B.1 illustrates a generic resource effectiveness model and the
formulas used to calculate the efficiency and effectiveness ratios.

Although their application and nomenclature may vary from company
to company, all RER models share a common conceptual framework based
on industrial engineering methods. For example, a subsidiary of Pharmacia
Corporation, now part of Pfizer Inc., uses a capacity reporting model similar
to the one described above called the Asset Effectiveness Model (AEM).
Hills Pet Nutrition uses a Resource Effectiveness Reporting Model, which is
a variation of the generic RER model discussed in this section. It classifies
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Figure B.1 Generic Resource Effectiveness Reporting Model
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time into five major categories—policy downtime, plant decision down-
time, plant downtime, run losses, and standard run time—and analyzes
performance using four ratios: resource effectiveness, asset utilization,
operating efficiency, and run time efficiency.3 This model is summarized
in Figure B.2.

Another variation of the RER reporting model is the Overall Resource
Effectiveness Model (ORE). This model measures the level of effectiveness
in which a company uses all its resources, not just equipment. ORE is
broken down into three categories: (1) EE—Equipment Effectiveness,
which measures the percentage of time that a piece of equipment is man-
ufacturing sellable goods; (2) HRE—Human Resource Effectiveness, which
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Figure B.2 Resource Effectiveness Model at Hills Pet Nutrition
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. E (23| 8 | 2

Standard runtime 2 & 3 m el

Performance Ratios

% Resource effectivenes Standard runtime + total available time)

% Asset utilization Standard runtime =+ total plant available time)

(
(

% Operating efficiency (Standard runtime =+ total production available time)
(

% Runtime efficiency Standard runtime ~+ total runtime)

Adapted from Carol J. McNair and Richard Vangermeersch, Total Capacity Management: Optimizing
at the Operational, Tactical, and Strategic Levels (New York: St. Lucie Press, 1998), pp. 80-82. Used
with permission.

shows percentage of time that an individual operator is performing value-
added activities; and (3) IE—Infrastructure Effectiveness, which assesses
the strength of the infrastructure. ORE recognizes that effective resource
utilization requires an understanding of the complex interplay among people,
machines, and support systems.*

RER reporting systems typically do not tie resource utilization to
costs. In the next section, we will discuss the CAM-I Model, which pro-
vides a specific framework for establishing this linkage. However, the
methodology used in the CAM-I model can also be applied to resource
effectiveness models.

THE CAM-I REPORTING MODEL

The CAM-I Reporting Model, developed by the Consortium of Advanced
Manufacturing International (CAM-I), provides a framework to analyze
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and report capacity and link it to costs.> The model is seen first and foremost
as a communication tool. The reporting formats are simple, easy to under-
stand, and highlight the different levels of capacity utilization through the
use of color: yellow for idle, red for nonproductive, and green for productive.

Under this model, rated capacity—the sum of idle, nonproductive,
and productive capacity—assumes that each asset will operate 24 hours a
day at its most efficient or benchmark rate. The costs of this capacity are
the total costs assigned to the process. Rated capacity is the equivalent of
theoretical capacity in a more traditional model.

Rated capacity drills down into more specific capacity components
depending on industry and the needs of the company as follows (see
Figure B.3):

© Idle capacity is the sum of marketable, nonmarketable, and idle off-
limits capacity.
e [dle marketable. Unused capacity for which a market exists, but is

currently not being used due to competitive factors, product sub-
stitutes, or other constraints such as price, cost, or distribution.

Figure B.3 CAM-I Capacity Reporting Model

Rated Summary Industry- Traditional
Capacity Model Specific Model Model

Rated Capacity | Idle Not marketable Theoretical
Off-limits
Marketable Practical
Non-productive Standby Scheduled
Waste
Maintenance

Setups

Productive Process
Development

Product
Development

Good Products

Adapted from Thomas Klammer, Capacity Measurement & Improvement (Chicago, Illinois: Irwin
Professional Publishing, 1996), 17. Used with permission.
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Idle nonmarketable. Unused capacity for which a market does not
exist or management has chosen not to participate in the partic-
ular market. This capacity is a target for abandonment or dis-
position.

Idle off-limits. Capacity that is unavailable because of manage-
ment policies or strategies such as holidays and planned shut-
downs, among others.

o Nonproductive capacity is the sum of those hours that are not used for
productive purposes. It might include the following components:

Standby capacity is the result of process variability due to cus-
tomers, suppliers, or internal operations. Standby capacity results
from having more capacity than the bottleneck operation or
from waiting time because another operation has not provided
the necessary input to the process.

Waste includes scrap, rework, yield, and any other type of loss
that is incurred in the process.

Setup represents the cost of getting the process ready for pro-
duction or service. The goal should be to minimize setup so that
this time is available for productive use.

Maintenance represents the work done to maintain equipment in
good operating condition. Line managers usually like to distin-
guish between preventive and corrective maintenance.
Preventive maintenance is planned downtime. If properly sched-
uled, it will create minimum disruptions to the operations.
Corrective maintenance, by contrast, occurs unexpectedly and
usually has a significant effect on the operation such as stopping
the production process or requiring more employees to meet
customer commitments.

O Productive capacity represents resources that are used for value cre-

ation. It results in the manufacture of products or the delivery of a

service according to customer expectations. It may also include

the use of resources for process or product development, since

these activities also create value for the customer.
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The CAM-I model provides detailed information on capacity utilization
that can be reported in detailed or summary form. The specific definitions
within each major category (idle, nonproductive, productive) are industry
specific and should be determined by management. The CAM-I model
has many similarities to the Resource Effectiveness Model, reflecting their
common roots in industrial engineering. The CAM-I, however, links this
information to cost providing management with a tool to focus process
improvements and identify areas of opportunity that will translate to the
bottom line. In the next section, we will use an example of a hypothetical
company called Tropical Blends to illustrate how to link capacity utilization
to costs and use this information for management decision making.

HOW TO LINK CAPACITY UTILIZATION MODELS TO COSTS

Capacity reporting models can become a powerful decision support tool
when linked to costs. They can present management with a clear picture
of the cost of waste and underutilized resources and highlight possible
areas of opportunity. Should the company increase its asset utilization by
aiming for more sales, or should they focus on reducing non-value-added
and support activities? The information provided by a capacity reporting
model can shed insight into this issue.

The CAM-I model has proposed a framework for linking costs to
capacity utilization that separates costs into those that are largely fixed (e.g.,
equipment and space) and those that are semivariable or variable (e.g.,
labor and supplies). It then assigns these costs based on the percentage of
time consumed in the different activities in relation to the total hours avail-
able in the operation or facility. The following simple example will illus-
trate how the CAM-I framework can be used to determine capacity costs.

Tropical Blends Corporation is a manufacturing company that produces
carbonated fruit drinks for local consumption and export. The bottling
operation currently runs one eight-hour shift with eight employees, 5 days
a week, 250 days per year. The 250-day figure considers government-
mandated and company holidays. If market demand were to increase sig-
nificantly, the line could operate 24 hours per day, 360 days per year. The
utilization of this bottling operation during the last fiscal year is shown in
Figure B.4.
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Figure B.4 Capacity Utilization: Tropical Blends Corporation

CAPACITY BREAKDOWN HOURS
Available time based on manned shifts! 2,000
Standard runtime 900
Runtime losses 50
Equipment setup 150
Clean-up 300
Equipment breakdown 200
Rework 100
Preventive maintenance 80
Total hours used 1,780
Idle—unused? 220
Idle—unavailable3 6,640
Maximum time available 8,640

1 Available time equals 250 workdays x 8 hour per day = 2,000
2 Idle unused = available time less total hours used = 2,000 - 1,780

3 Idle unavailable = maximum time less available time
= (360 days x 24 hours) — 2,000 = 8,640 — 2000 = 6,640

© 2003 Lianabel Oliver. All rights reserved.

The bottling operation incurs annual costs of $985,000, of which
$685,000 represent facility and equipment costs and $300,000, labor costs.
Labor costs are considered fixed costs because 8 operators are always
required to run the line. Figure B.5 shows capacity reporting for Tropical
Blends Corporation using the CAM-I reporting model. Facility and equip-
ment capacity costs were based on theoretical hours and labor on available
hours, since labor costs are only incurred when a shift is manned.

The cost breakdown of the CAM-I model provides detailed informa-
tion on the relationship between capacity utilization and the cost structure
of the organization. For example, in the category of facility and equipment
costs, true cost improvement opportunities lies in the reduction of idle
capacity. Idle capacity represents 80% of the total maximum time and
more than $500,000 in costs. These costs eat away at the company’s gross
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margin. On the other hand, nonproductive hours in this cost category are
only 10 percent of the total hours available for this operation. The cost
reduction opportunity of approximately $68,500 per year pales in com-
parison to the opportunity to reduce costs by increasing asset utilization.

Labor also represents a cost improvement opportunity because the
time spent in non-productive activities could be converted to productive
uses. The reduction of non-productive time translates into cost savings
because it would probably result in lower labor-related costs such as over-
time and temporary labor, and may even allow for the reduction of the
workweek to less than five days in the bottling operation. It would also
allow the company to increase production without incurring incremental
labor costs because the reduction of non-productive time liberates labor
capacity and makes it available for productive uses. Nonproductive labor
costs the company $132,000 per year. Improvement efforts should focus
on reducing those activities that represent the largest portion of nonpro-
ductive hours—in this example, cleanup and downtime. Process ineffi-
ciencies or run time losses are only 3 per cent and therefore would not be
an area of immediate focus.

The CAM-I framework can also be applied to the resource effective-
ness model. Figure B.6 shows the same information reported using a
generic resource effectiveness reporting model. The conclusions that can
be drawn from this information are similar to the ones using CAM-1. RER
presents the information in a more aggregate format and includes ratios
that can be used to benchmark performance or set stretch targets. In
Figure B.6, the ratios tell a simple story. The utilization index indicates that
only 52.5 percent of available time is used for productive purposes. The
remaining work hours are consumed by process inefficiencies, support
activities, downtime, and unused capacity, which cost the company
$217,850 per year. The efficiency index at 85.7 percent indicates that the
process is losing $36,200 a year by running at less than its ideal state. The
effective utilization index shows that if the process were operating at full
efficiency during the hours that it was available, the company could save
up to $254,050 per year. Based on this information, management may
decide to focus on reducing downtime and support activities because the
potential for cost improvement is much higher in these areas than in
reducing runtime losses.
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The choice of which capacity reporting model to use will depend on
the management needs and how they would like to view this type of infor-
mation. Either model will present valuable information to manage the
business. The information can be prepared on at different levels—by
machine, work center, department, or facility—with each level providing
a different view of capacity utilization for management decision making.
Moreover, the use of colors to highlight idle, nonproductive, and produc-
tive capacity increase its value as a communication tool.

The REM and CAM-I model are decision-support tools that should
be integrated into the performance management system of the organiza-
tion. In the real world, where an operation may run multiple products and
consist of several machines, the calculation of capacity costs can get quite
complex. Time becomes the common denominator that can be used to
assign these costs to the different capacity states.

The ultimate goal of time-based capacity reporting models is to impel
the organization to act by highlighting areas of opportunity. By linking oper-
ational effectiveness and efficiency to cost information, management can
determine where it should invest resources to enhance the value-added
processes of the organization and lower costs.

ENDNOTES
1. Kanawaty (1992), 344-346.

2. Changeovers are a term used in the pharmaceutical industry,
which involve a series of activities performed at the beginning
and end of a production run. There are partial changeovers, which
are performed every time a lot is manufactured, and complete
changeovers, which are done after a fixed number of runs of the
same product or when there is a product change.

3. For more information see Carol J. McNair and Richard
Vangermeersch, Zotal Capacity Management: Optimizing at the
Operational, Tactical, and Strategic Levels (New York: St. Lucie
Press, 1998), 80-82; “Measuring the Costs of Capacity,”
Statements on Management Accounting, Statement No. 4Y (Montvale,
NJ: Institute of Management Accountants, 1998), 17-19.
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4. For more information on ORE, see Oded Tal, “Overall
Resource Effectiveness: the Key for Cycle Time Reduction &
Capacity Improvements,” (GaAs Mantech, Inc., 2001), available
at www.gaasmantech.org/digest/2001.

5. For more information on the CAM-I capacity model, see
Thomas Klammer, ed., Capacity Measurement and Improvement: A
Manager’s Guide to Evaluating and Optimizing Capacity Productivity
(Burr Ridge, IL: Irwin Professional Publishing, 1996) or visit the
CAM-I site at www.cam-i.org.
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The Use of Monte Carlo
Simulations to Set Standards'

Traditional standards-setting methodology is afflicted with a fundamental
fallacy that Dr. Sam Savage from Stanford University calls the Flaw of Averages.
The premise is quite simple: “Plans made under the assumption that aver-
age conditions will occur are usually wrong.”? Standards are single-point
estimates that usually represent an average of the observations made of a
process over a particular period of time. In Chapter 6, we discussed two
types of standards that are used for costing purposes: time standards,
which establish the time it should take to perform a given activity, and
yield standards, which measure the efficiency in which a key input is con-
verted into a tangible output.

Time standards are usually established by engineers or area specialists
who break down a process into observable activities and measure how
long it takes to complete each activity under a specific set of conditions.
These individuals take a sufficient number of observations to be reasonably
certain that the times are representative of the activity under evaluation.
Once they gather enough data, they average the measured times for each
activity over the number of observations, apply some allowances and cor-
rection factors (performance rating), and then add up all activities within
a process to determine the time standard. Yields are set in a similar manner.
Individuals responsible for setting yields measure the output produced of
particular product or service, given a fixed level of a key input. Examples of
key inputs are shown in Chapter 6 (see Figure 6.6). This output is measured
over a period of time and averaged over the number of observations to
determine the expected yield for the item in question.

In a perfect world, the time and yield standards should accurately
reflect how inputs are converted into outputs. Unfortunately, in the real

181
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world, unforeseen events and natural variation create variability, which can
affect process output, capacity utilization levels, resource allocation, customer
service levels, and ultimately, the financial performance of the organization.
Setting standards at the average implies that a significant portion of the
time you will not achieve your expected performance levels. This situation
may affect your ability to meet customer commitments and deteriorate
your competitive position in the market over time.

Industrial engineers typically adjust time standards to consider certain
allowances for employee fatigue, equipment reliability, and other unsched-
uled breaks. Some companies even include a “fudge factor” in their time
standards to capture the uncertainty of the critical variables affecting their
process. These allowances, however, do not capture the dynamic nature of
the process environment or provide information to management on how
process variability affects costs and their ability to meet customer demand.
So how can we incorporate the realities of an uncertain world into our
standards-setting process and cost estimates?

Spreadsheet programs such as Excel are typically used to record and
analyze standards data and to develop costs. However, spreadsheets are
static models that show a single outcome. Accountants overcome this lim-
itation by running alternative scenarios varying one or more key assump-
tions in order to assess the risk and opportunities of the situation under
evaluation.

An alternative to the static spreadsheet model is the use of simulations.
Simulations can provide a powerful analytical tool for examining real-life
situations by systematically varying key inputs and assessing their impact
on the outputs of the modeled system. The goal is to make better-informed
decisions by understanding the impact of uncertainty on the key assump-
tions that underlie the business model.

Spreadsheet simulations use both a spreadsheet model and a simula-
tion to analyze risk. One type of spreadsheet simulation is Monte Carlo
simulation. This simulation technique generates random values for uncer-
tain variables. Each uncertain variable has a range of possible values and
a probability distribution for those values. The type of distribution selected
for each variable (normal, lognormal, triangular, among others) is based
on the conditions and characteristics appropriate for the process or input
represented by that particular variable. These probability distributions are
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sampled at random within the prescribed range of values. The randomly
generated values are used to create a set of scenarios that reproduce
unforeseen events and the natural variability in proportion to the likelihood
of their occurrence. The outcome of the simulation is a frequency distribu-
tion of output values, which shows the probability of obtaining the desired
results given the uncertainty of the assumptions underlying the model.

The frequency distribution can be used to set the standard at some
value other than the average. Because time standards are used to determine
production plans and service schedules, the use of time standards based on
averages could result in unfilled orders, late shipments, and missed schedules.
Therefore, if a process has significant variability, management may wish
to consider setting the standard at a higher value than the average—for
example, 70 to 80 percent—to ensure its ability to meet customer require-
ments on a consistent basis. This decision has cost implications because
the organization will have more resources than it requires on average to
meet its production or service demands. For an organization operating in
a standard cost environment, it would result in favorable cost variances
because the actual processing time would be lower than the standard a sig-
nificant portion of the time. From an operational standpoint, however, this
variability cushion could be used to realize other important activities such
as training, preventive maintenance, and documentation that are often
postponed due to the day-to-day priorities of meeting production or service
requirements.

From a policy standpoint, management should define whether it is
more important to maintain a low cost structure and periodically miss cus-
tomer requirements or meet customer expectations regularly and incur
higher costs. For companies that have a high labor content or operate in
an extremely competitive environment, this policy decision may place an
excessive cost burden on their products or services, which cannot be com-
pensated through increased pricing or additional sales. In other companies
that have high materials content and low labor costs, the cost impact of
overestimating time standards is more than offset by the incremental rev-
enue generated from meeting customer expectations on a consistent basis.

The following example illustrates how Monte Carlo simulations can be
incorporated into a real-world, standards-setting process. Island Containers
is a small manufacturer of plastic products, which are sold primarily to
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wholesale distributors. The company recently introduced Product A, which
has a market demand of 5,000 units per week and is manufactured in pro-
duction runs of 1,000 units. The manufacturing process involves three
major activities as shown in Figure C.1: startup, machine run time, and lot
completion. Startup activities relate to the equipment setup and docu-
mentation tasks that occur at the start of each production run; lot comple-
tion activities include all tasks associated with finishing a production run.
During both the startup and the lot completion activities, the machine is
not operational. The machine run time is set at 80 seconds—that is, every
80 seconds, it will turn out a good unit. Two direct labor employees are
required to operate the machine and maintain production flow. Once the
machine starts production, the direct labor operators perform a series of
parallel activities that support the production process such as unloading
the machine, cleaning the units, and preparing the units for storage. The
machine runs continuously 120 hours per week, and all lots must be com-
pleted by the end of the week.

The production parameters for Product A are based on results of a time
study performed during the pilot runs of the product. Figure C.1 shows the
average times observed for each major activity of the process. Based on these
figures, the process time of Product A is 25.77 hours per lot, and the max-
imum amount that can be produced in any given week is five lots. Figure
C.2 shows the expected cost and gross margin of Product A based on these
operating assumptions. The unit cost is estimated at $2.56, which at an
average selling price of $3.25 generates a healthy gross margin of 27 percent.
Since market demand is 5,000 units per week, Island Containers should
have no problem meeting customer requirements on a consistent basis.

The industrial engineer in charge of standards setting is concerned
about the high variability observed in certain key activities, which can affect
the company’s ability to meet customer requirements. Although the num-
ber of sample observations is not enough to provide statistically significant
data, the data provide information on process variability that can be used
in a simulation model. She decides to run a Monte Carlo simulation using
a program called Crystal Ball to gain a better understanding of the impact
of this process variability on customer service levels and costs.

The industrial engineer determines that there are three major vari-
ables affecting the output of the process: cycle time, loading materials into
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Figure C.1 Production Run Parameters Product A
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PRODUCTION REQUIREMENTS

Standard lot size (in units)

Direct labor employees

1,000

2

Standard Minimum Maximum

PROCESS TIME Average Deviation Value Value
Cycle time (in seconds) 80 20 60 110
Start Lot

Load materials into hopper 1.00 0.050 0.900 1.100
Enter machine parameters 0.15 0.005 0.140 0.160
Prepare documentation 0.15 0.015 0.120 0.180
Setup machine 0.50 0.025 0.350 0.600
Subtotal start lot 1.80 0.095 1.510 2.040
End Lot

Reset machine parameters 0.08 0.008 0.070 0.090
Count units 0.75 0.150 0.500 1.000
Verify count 0.50 0.050 0.450 0.550
Document output produced 0.25 0.025 0.230 0.270
Clean area 0.17 0.025 0.140 0.200
Subtotal end lot 1.75 0.258 1.390 2.110
Total Setup Time* 3.55 0.353 2.900 4.150
Machine Time

Run production 22.22

Total Processing Time 25.77

Net available time in hours 120

Number of Lots per Week 5.00

* Total setup time = Y, Start Lot Activities + ¥, End Lot Activities
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Figure C.2 Unit Cost Calculations for Product A

Cost per

Unit of  Quantity = Unit of Total

Measure per Lot  Measure Costs
Materials Each 500.00 $ 1.00 $ 500
Setup labor Hours 7.10 $ 15.00 107
Labor Hours 44.44 $ 15.00 667
Subtotal labor 774
Setup machine Hours 3.55 $ 50.00 178
Overhead Hours 22.22 $ 50.00 1,111
Total overhead costs 1,289
Total costs per lot! $ 2,563
Cost per unit? $ 2.56
Sales price $ 325
Gross margin 27%

1 Sum of labor, materials, and overhead costs
2 Total costs divided by standard lot size

the hopper, and counting the units at the end of the production run. For
each variable, she defines a probability distribution that will determine the
range of values that will be used to run the Monte Carlo simulation. Figure
C.3 shows the probability distributions for each of the uncertain variables
or key assumptions. A triangular distribution was assumed for the cycle
time assumption, using the minimum and maximum observed times as the
upper and lower limit of the machine velocity and the average as the most
likely value. For the activities of loading the materials and counting the
units, a uniform distribution was used, again using the minimum and max-
imum observed times to set the range of possible values.* Four output vari-
ables are defined: the total process time, the number of lots that can be
produced in a week, the unit cost, and the gross margin per unit.

Figures C.4 through C.7 show the results of a 1,000-trial simulation
run. Figure C.8 shows a summary of the results and the 95 percent confi-
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Figure C.3 Probability Distributions for Key Assumptions
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Crystal Ball Report

Simulation started on 12/22/03 at 7:11:41
Simulation stopped on 12/22/03 at 7:11:44

Assumptions

Assumption: Cycle time (in seconds)

Triangular distribution with parameters:

Minimum 60.00
Likeliest 80.00
Maximum 110.00

Selected range is from 60.00 to 110.00

Assumption: Load materials into hopper

Uniform distribution with parameters:
Minimum 0.90

Maximum 1.10

Assumption: Count units
Uniform distribution with parameters:
Minimum 0.50

Maximum 1.00

End of Assumptions

Cycle time (in seconds)

Cell: B6

60.00

Mean = 83.33

72.50 85.00 97.50 110.00

Cell: B9

Load materials into hopper

Mean = 1.00

Count units

Cell: B17

Mean = 0.75
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dence interval for each forecast variable. A 95 percent confidence interval
provides a range of values for which there is a 95 percent probability that
the forecast variable will fall within this range. Note the wide range of the
possible outcomes given the variability observed in the production process.
Of particular concern is the number of lots produced. Though Figure C.8
shows that the weekly output will range from 4 to 6 lots, a closer exami-
nation of the frequency distribution in Figure C.5 reveals that there is 40
percent probability of producing less than five lots a week. Based on these
operating assumptions, the company would fail to meet customer require-
ments 40 percent of the time! In addition, the average unit cost in the sim-
ulation model is $2.63 versus $2.56 in the static model, with an average
gross margin of 25 percent versus 27 percent. The use of a static model
understates costs and overstates margins, potentially leading to overopti-
mistic projections of the financial results of the organization. How can
management use this information to set the standards for this product and
identify cost improvement opportunities?

Crystal Ball provides an additional tool called the sensitivity chart to
evaluate the effect of a particular input variable on the results of the

Figure C.4 Probability Distribution for Forecast Variable:
Total Processing Time

Forecast: Total Processing Time
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Processed per Week
Number of Lots
Percentile per Week

0% 4.00

10% 4.00
20% 4.00
30% 4.00
40% 4.00
50% 5.00
60% 5.00
70% 5.00
80% 5.00
90% 5.00
100% 6.00

Figure C.6 Probability Distribution for Forecast Variable: Cost per Unit

1,000 Trials

Profitability
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Figure C.7 Probability Distribution for Forecast Variable:
Gross Margin per Unit

Forecast: Gross Margin
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Certainty is 95.00% from 5% to 45%

Figure C.8 Summary of Monte Carlo Simulation

Forecast Variable Low High Average
Process time 21.72 32.21 26.60
Number of lots 4.00 6.00 5.00
Cost per unit $2.24 $3.08 $2.63
Gross margin per unit 5% 45% 25%
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Figure C.9 Sensitivity Analysis for Number of Lots and Cost per Unit

Sensitivity Chart
Target Forecast: Cost per Unit

Cycle time (in seconds) 99.6% I
Load materials into hopper 0.3% : : i
Count units 0.1%
\ \ \
100% 50% 0% 50% 100%

model. In our example, the largest contributor to the variance observed in
the number of lots produced and unit cost is cycle time (see Figure C.9).
Setup time has a negligible effect on the output of the process and the
costs. Therefore, in setting the standard for the product, management
could use the information generated by the Monte Carlo simulation to
determine where to peg the standard. Regardless of where they decide to
set the standard, significant cost variances will be generated unless they
can reduce the variability in cycle time, which affects both cost and cus-
tomer service. For example, if the process variability could be reduced to
a range of 70 to 90 seconds per unit with an average time of 80 seconds,
the company would be able to meet customer demands 100 percent of the
time at an average cost of $2.56 per unit with a 95 percent probability of
the unit cost falling between $2.39 and $2.74. This scenario presents a sig-
nificant reduction in the volatility of unit costs from our prior range of
$2.924 to $3.08 with an average cost of $2.62 per unit.

Island Containers is a very simple model to illustrate how Monte
Carlo simulation can be used to understand the effects of uncertainty on
capacity utilization, costs, and customer service levels. Real-world activities,
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products, and services will be more complex to model. The accuracy of
the model used to simulate your business processes will determine the reli-
ability of the information for decision-making purposes. In this example, I
did not get into the complexities of cost behavior and how these may or may
not be affected by the variability of the process. However, cost behavior
would be an important factor to consider in any cost model.

Advances in computer technology have made Monte Carlo simula-
tions accessible to any business professional with a computer and a basic
understanding of statistics. Monte Carlo simulations can provide a valu-
able tool to move away from deterministic cost models and incorporate
the effects of an uncertain environment into the operational parameters
and the key inputs that drive the cost calculation. However, a user must
exercise care in building the simulation model to ensure that it is repre-
sentative of the business process under evaluation in a reasonably accurate
manner. A poorly designed Monte Carlo simulation can actually lead a
manager down the wrong path by creating a false sense of security in
terms of the statistical precision of the results.

ENDNOTES

1. The author would like to thank Santos Sanabria of Pharmacia
Corporation for his significant contribution to the ideas dis-
cussed in this appendix. Mr. Sanabria introduced the author to
the use of Monte Carlo simulations for standard-setting purposes
and showed her how to apply this context in a real-world setting
to improve management decision making from a financial and
operational perspective.

2. See articles by Dr. Sam Savage, “The Flaw of Averages,” San jose
Mercury News (October 8, 2000), and “Beat the Odds:
Understand Uncertainty,” Optimize Magazine (December 2001).

3. Crystal Ball is powerful spreadsheet simulation program that
functions as an Excel add-in. It is simple and easy to use. An
Excel file named “AppendixC” that contains the model discussed
in this appendix is available at www.wiley.com/go/costsystems (see
“About the Web Site” in the front section of this book). The
Crystal Ball program must be installed on your computer in
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order to run the Monte Carlo simulation. A trial version can be
downloaded free of charge at wwuw.decisioneering.com. Do not try
to replicate the exact results of the Monte Carlo simulation in
this file. A Monte Carlo simulation generates a different set of
random variables each time it is run. Therefore, the results of a
particular run will be consistent, but different from a prior run.

. A triangular distribution is a popular continuous distribution for
when you have limited data but know the minimum, maximum,
and most likely values. The uniform distribution is used when
you know the range of possible values and all values have an
equal likelihood of occurrence.
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Abnormal scrap Defective materials or units of output that are not inherent
to the process and should not occur under efficient operating conditions,
such as defects caused by a power outage or a lack of employee training.

Absorption variance Compares the cost of goods manufactured at standard
to the actual costs incurred. It is a financial measure used by many organi-
zations to monitor the performance of their manufacturing facilities.

Activity analysis See work sampling. This term is also used in activity-based
costing to denote the process of analyzing the major activities of the organi-
zation and categorizing them in a meaningful manner.

Activity-based costing (ABC) A cost management approach that focuses on
the activities performed in an organization. It assumes that activities con-
sume resources and traces costs to products or services through the activi-
ties that they require.

Actual costs Costs based on actual usage and input prices.

Actual hours used The actual machine or labor hours consumed in the
manufacturing or service delivery process.

Actual yield The actual output obtained from the process. It is often
expressed as a percentage of the theoretical yield.

Analytical estimating A work measurement technique that combines the use
of estimates and standard data. It breaks down jobs into its basic elements
and then estimates or measures each one.

Ancillary time The time involved in performing key support activities that are
an integral part of the process such as setup, cleanup, and changeovers.

Available capacity The maximum output that can be produced given a fixed
level of resources. It is typically based on the number of manned shifts.

Available time The time the facility or equipment could work based on
manned shifts. It is the equivalent of available capacity.

Balanced scorecard An integrated performance management system that
translates strategies into tangible objectives and measures. It seeks to
capture the value drivers of an organization by using an integrated set
of performance measures to describe, communicate, and measure the
strategy used for value creation.
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Bill of materials File that contains a list of all components, ingredients, or
raw materials to produce a finished product and the quantities required of
each item.

CAM-I Reporting Model A framework developed by the Consortium of
Advanced Manufacturing International (CAM-I) to analyze and report
capacity and link it to costs.

Capacity The value-creating ability of the resources available to the organiza-
tion or the ability of the business to meet market demand. At a micro
level, it can have several definitions: (a) the value-creating potential of a
process, (b) the amount of output that can be obtained from a process, (c)
an upper limit or constraint on the work that an operating unit can handle,
or (d) an estimate of the work done by a fixed set of resources.

Capacity utilization The extent to which a firm uses its productive capacity.

Changeovers A term used in the pharmaceutical industry to denote a series of
activities performed at the beginning and end of a production run. See
partial changeovers and complete changeovers.

Committed capacity costs Costs that are unavoidable in the short to inter-
mediate term and that include items such as building rent, depreciation,
security, insurance, and non-refundable service contracts.

Comparative estimating A work measurement technique that involves the
identification and measurement of benchmark jobs.

Complete changeovers A term used in the pharmaceutical industry to
denote a series of setup activities performed after a fixed number of runs of
the same product or when there is a change from one product to another.

Confidence interval A range of values within which the true population
parameter will lie. It specifies the likelihood that this interval contains the
true value of the population parameter.

Confidence level The likelihood that the results from a data sample will be
representative of the values of the underlying process.

Contribution margin Accounting measure that represents the difference
between sales and variable costs. It represents the amount of money left
over after recovering variable costs to cover fixed manufacturing costs and
operating expenses. It can be calculated in total or on a per-unit basis.

Conversion costs The sum of labor and overhead costs.

Corrective maintenance Equipment repairs that are unplanned and generally
disrupt the workflow.

Cost allocation base See cost assignment base.
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Cost assignment base A factor that links the indirect costs to the item being
measured.

Cost centers Organizational units whose managers are only accountable for
costs; a cost center manager typically controls the inputs to the process
(e.g., manpower and materials), but has no control over sales or the gener-
ation of revenue.

Cost measurement A cost system function that entails developing costs, per
unit or in total, for a variety of different items and purposes.

Cost object The item to be measured or costed.

Cost pools Groups of costs that are typically used to distribute indirect costs
to products or services. A cost pool can be very broad and include many
cost categories such as supervisory labor, maintenance, and utilities,
among others.

Cost rollup An accounting process that adds up the significant cost compo-
nents and calculates the total or unit cost as required.

Costed bill of materials A bill of materials that shows the quantity required
of each component, its unit cost, and the extended total cost of each com-
ponent based on the usage required.

Decision support A cost system function that provides actionable cost infor-
mation for decision-making purposes.

Design capacity See practical capacity.

Design for manufacturing and assembly (DFMA) A technique that focuses
on making the product easier to manufacture while holding functionality
levels at a predetermined level.

Direct costing See variable costing.
Direct costs Costs that can be identified or traced directly to a product or service.

Direct labor costs The total compensation costs of employees who work
directly on manufacturing a product or providing a service to the customer.
Total compensation includes wages, salaries, payroll taxes, fringe benefits,
and overtime.

Downtime The time during which a process cannot be run, either for produc-
tion or ancillary work, due to an interruption in the work schedule. See
planned and unplanned downtime.

Effective utilization index A ratio that measures how effectively the organi-
zation has used the resources at its disposal for value creation. It is calcu-
lated by dividing the standard run time into the total available time.



198 Glossary

Efficiency index A ratio that shows how close the asset operated to its opti-
mal level. It is calculated by dividing the standard run time into the total
run time.

Engineering Change Order (ECO) A document that constitutes a formal
request for authorization to change the product or process design.

Estimating A work measurement technique that relies on the judgment and
experience of the person who is making the estimates.

Expected costs Costs based on materials quantity standards, time standards,
and the most current costs available for materials.

Financial reporting Cost system function that involves the preparation and
reporting of financial information for management, legal, or tax purposes.

Flaw of Averages A fallacy identified with the use of averages that states that
plans made under the assumption of average conditions will usually be
wrong.

Forecasted costs Estimated future costs based on the best available information.

Full cost absorption A costing methodology that includes all fixed and variable
costs of manufacturing as product costs. These costs are carried in inventory
until sold.

Full costs An accounting term for total costs. Theoretically, it includes all costs
in the value chain. In practice, it is generally the sum of the labor, materials,
and overhead costs required to manufacture a product or deliver a service.
In manufacturing, these costs are also known as fully absorbed costs or fully
burdened costs.

Fully absorbed costs See full costs.
Fully burdened costs See full costs.

General ledger The database that contains a record of all the financial trans-
actions of the company.

Gross margin Accounting measure that represents the difference between
sales and cost of sales. It represents the amount of money left over after
deducting the cost of goods sold that is available to cover operating
expenses. It is usually reported on a total and per unit basis.

Idle capacity The sum of marketable, nonmarketable, and idle off-limits
capacity. See idle marketable capacity, idle nonmarketable capacity, and idle
off-limits capacity.

Idle marketable capacity Unused capacity for which a market exists, but is
currently not being used due to competitive factors, product substitutes, or
other constraints such as price, cost, or distribution.
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Idle nonmarketable capacity Unused capacity for which a market does not
exist or management has chosen not to participate.

Idle off-limits capacity Capacity that is unavailable because of management
policies or strategies such as holidays, planned shutdowns, among others.

Idle time All hours in which employees, equipment, or facilities are available
for work, but for whatever reasons are being not used.

Indirect costs Costs that are common to one or more cost objects.

Indirect labor costs The total compensation costs of those employees that
support the manufacturing or service process.

Individual product cost measurement Cost system procedures that
address the development of unit costs for goods manufactured.

Intangible Assets Monitor (IAM) A performance management model
based on the concept of the knowledge organization. It provides a mecha-
nism for measuring intangible assets and presenting relevant indicators in
a simple manner.

Inventory valuation Accounting procedure that involves the periodic alloca-
tion of production cost between cost of goods sold and inventory.

Investment (I) A term used in theory of constraints to denote the money
invested in inventory or those items that the system intends to sell.

Item master File that contains detailed information about all components, sub-
assemblies, and finished products used or manufactured by the organization.

Labor hours available per employee The productive time available per
employee after subtracting planned allowances for a particular time period.

Labor standards The estimated time an employee should take to complete an
operation.

Last costs The most current costs available for the resources consumed in the
manufacturing or service-delivery process.

Maintenance The work done to keep the equipment in good operating condition.

Managed capacity costs Costs that are avoidable in the short to intermediate
term and typically include labor, utilities, and supplies, among others.

Material usage factor See scrap factor.
Maximum capacity See theoretical capacity.

Maximum time The maximum possible time the process is available for pro-
duction or service within a given period. It is equivalent to theoretical or
practical capacity, depending on how it is defined by the organization.
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Mean A measure of central tendency that represents an average of the sample
observations, the historical data points, or the results of several pilot runs.

Median A measure of central tendency that represents the middle value in a
series of observations arranged in ranked order.

Method study A technique that records and examines the work involved in
performing a particular task in order to make improvements.

Mixed scenario The use of two separate overhead rates for calculating product
or service costs: one for committed costs based on practical capacity and
another for managed costs based on available capacity.

Mode A measure of central tendency which represents the observation that
occurs most frequently and is not affected by order or differences of scale.

Monte Carlo simulation A technique that uses random number generation to
reproduce alternate scenarios based on certain assumptions as defined by
the user. It allows users to incorporate variability and risk into their decision
models and provides a tool to better understand the probability of specific
outcomes and to identify the key variables that are driving the results.

Nonproductive capacity The sum of those hours that are not used for pro-
ductive purposes.

Normal operating conditions The typical environment in which a product
is manufactured or the service delivery process takes place. It should con-
sider the common allowances and delays that occur during the process.

Normal scrap Materials losses that are inherent to the production process and
arise even under efficient operating conditions. They are included in the
product cost.

Ockham’s razor A principle that states a theory should be as simple as possi-
ble to explain a phenomenon.

Operating expense (OE) A term used in theory of constraints that is defined
as the money spent to convert investment into throughput.

Operational control Cost system procedures or reports that provide feed-
back to managers on the resources consumed.

Outliers Data points or observations that are radically different from the rest
and are not considered representative of the process.

Overall Resource Effectiveness Model (ORE) A variation of the
Resource Effectiveness Reporting Model (RER) that measures the level of
effectiveness in which a company uses all its resources, not just equipment.

Overhead costs Indirect costs that cannot be directly traced to a product or
service in a cost-effective manner.
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Overhead pools See cost pools.
Part parent A finished product or the top level in the product hierarchy.

Partial changeovers A term used in the pharmaceutical industry to denote a
series of setup activities performed every time a lot is manufactured.

Performance management A cost system function that links operational
measures, resource utilization, and costs to help manage organizational
performance.

PFD allowance An allowance that considers personal time such as bathroom
breaks, fatigue, and delay in setting time standards. PFD is usually
expressed as a percentage of the standard time and is added to the time
allowed for the specific task being measured.

Planned allowances The expected number of hours that an employee or a
process is not available for work due to company policies or procedures.

Planned capacity See scheduled capacity.

Planned downtime An interruption to the process that can be planned in
advance, such as preventive maintenance, employee training, or communi-
cation meetings.

Practical capacity The level of output that can be obtained from a particular
operation given the current process specifications and the system design.

Preventive maintenance Maintenance that, if properly scheduled, will
create minimum disruptions to the operations.

Process manufacturers Manufacturing organizations that produce like products
in a continuous manner.

Process time The time required to complete a particular operation.

Product hierarchy The order of manufacture or assembly as shown in the bill
of materials.

Product structure See bill of materials.
Productive capacity The resources that are used for value creation.

Profit centers Organizational units evaluated based on the operating or net
income of the particular subunits of the organization. Ideally, a profit center
manager should influence all major factors affecting revenues and costs,
such as pricing, sales and marketing strategies, and sources of supply.

Project facilitator An individual that provides direction and focus to the
project team.
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Project leader An individual that is part of the project team and acts as the
main point of contact with the rest of the project team on a day-to-day
basis. This person may also be the project facilitator.

Projected costs See forecasted costs.

Quality function deployment (QFD) A technique that ensures that the cus-
tomer requirements are not compromised during the design process.

Range The difference between the maximum value and the minimum value in
the data set.

Rated capacity The sum of idle, nonproductive, and productive capacity.

Rating A method used to adjust an individual’s performance up or down based
on the normal pace that has been defined for a particular task or operation.

Resource Effectiveness Reporting Models (RER) Capacity reporting
models based on industrial engineering concepts that focus primarily on
machine utilization.

Rework Units of production that do not meet customer specifications and are
subsequently repaired.

Routing File that contains the sequence of operations that will be performed
on the product and the detailed labor hours, machine hours, and setup
time that will be required by each operation.

Run time The time the process is actually running. It is the available time less
any downtime, idle time, or ancillary time.

Run time losses The loss of available hours as a result of process inefficiencies,
such as running an automated line at a slower pace than the standard rate.

Scheduled capacity The amount of output that is projected for a particular
time period.

Scrap Unusable materials or production units (whether partially or fully com-
pleted) that do not meet customer requirements. These materials or units
must be either sold at a minimal value or disposed of in a safe and reason-
able manner.

Scrap factor A factor used to adjust the bill of materials (and the related
materials cost) for components that are damaged or spoiled in the process.

Semivariable costs Costs that have a fixed and variable component.
Maintenance, electricity, and water are examples of semivariable costs.

Sensitivity chart A chart used to evaluate the effect of a particular input vari-
able on the results of a Monte Carlo simulation.
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Setup time The preparation time involved in the production or service delivery
process. It may involve equipment installation, documentation, entering
run parameters, clean-up, and other miscellaneous activities at the start
and the end of a process.

Skandia Navigator A proprietary performance measurement model used by
Skandia Corporation to manage their intellectual capital.

Standard costs Expected costs that serve as goals to be achieved and are
expressed on a per unit basis. They are based on materials quantity stan-
dards, time standards, and the expected costs of labor, materials, and other
inputs for a particular time period.

Standard deviation A statistic that shows how the data are scattered around
the mean. It is a measure of dispersion or variability.

Standard run time The amount of time that the organization takes to pro-
duce the product or service under efficient operation conditions.

Standard yield The expected good output based on a level of input and
process efficiency.

Standby capacity Available unused capacity that results from process variability
due to customers, suppliers, or internal operations.

Steering committee A group of individuals that oversees the planning and
implementation of a major project.

Step-fixed costs Costs that increase in discrete steps beyond a certain level of
output. These costs remain fixed within an established range and increase
in a step-like fashion when output exceeds this range.

Structured estimating A work measurement technique that uses the experience
of the estimator, but imposes a structure and discipline on the estimating
process so that it produces more reliable results.

Subassembly A intermediate product that is used in the manufacture of the
end product.

Theoretical capacity Represents the maximum amount of work that a
process or facility can produce operating 24 hours per day, 7 days per
week, with zero waste.

Theoretical yield The maximum good output for a particular process based
on a fixed level of input and the established process design.

Theory of constraints (TOC) A methodology developed by Eli Goldratt that
involves identifying the system constraint, deciding how to optimize its
use, and subordinating all other elements of the system to the constraining
factor.
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Throughput (T) Sales less totally variable costs.

Throughput accounting (TA) A cost management approach based on the
theory of constraints that focuses on three major measures: throughput,
inventory, and operating expenses.

Time study A traditional work measurement technique used by industrial
engineers to set time standards. It involves dividing the process being
studied into its basic elements and measuring the time it takes to complete
each task.

Totally variable costs Costs that increase or decrease in direct proportion to
the output sold.

Turnkey applications Information systems applications designed and devel-
oped by third-party vendors, which can be customized through the system
setup to different types of businesses.

Unavailable capacity Hours that are not manned due to policy constraints
or market conditions.

Unavoidable delays A provision for unscheduled interruptions such as
equipment reliability and any other factors that might affect the produc-
tion or service delivery process.

Unavoidable operator allowance A provision for operator fatigue and any
other unscheduled breaks that may affect labor productivity.

Unplanned downtime Interruption to the process that cannot be planned in
advance and that disrupts the workflow such as equipment breakdowns,
power outages, and materials shortages.

Utilization index A ratio that measures the proportion of total hours the asset
was utilized for productive purposes in relation to the total available time.

Value engineering (VE) A technique that seeks to maximize customer value
by increasing functionality and quality while simultaneously reducing costs.

Variable costing An accounting method that expenses fixed overhead costs
to the income statement in the period incurred. It contrasts with full cost
accounting in which fixed overhead costs are carried in inventory until the
item is sold.

Variance The difference between the actual costs incurred and standard, bud-
geted, or forecasted costs.

Variance analysis The process that examines the differences between the
actual costs incurred and the standard, budgeted, or forecasted costs to
identify opportunities for cost improvement.
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Waste Any type of loss that is incurred in the process such as scrap, rework,
and yield.

Work measurement A technique that determines the time required for a
qualified worker to perform a task working at a given pace.

Work sampling A work measurement technique that involves making suffi-
cient observations of an employee’s activities to determine the relative
amount of time this person spends on the various activities associated with
the process or task at hand.

Yield A measure of process efficiency. It represents the output that can be pro-
duced given a fixed level of input.

Yield factor A factor used in the bill of materials to account for the expected
loss under efficient or normal operating conditions. It is expressed as a
percent of the material input into the process. The yield factor not only
affects materials cost, but also any conversion costs that have been applied
to up to that stage of the process.
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