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Welcome to Students:

We have written this book to help you understand the role of cost management in helping an organization
succeed. Unlike many books that aim to teach you about accounting, we aim to show you how an impor-
tant area of accounting, cost management, is used by managers to help organizations achieve their goals.

An important aspect of cost management in our text is the strategic focus. By strategy we mean the
long-term plan the organization has developed to compete successfully. Most organizations strive

to achieve a competitive edge through the execution of a specific strategy. For some firms it is low
cost, and for others it might be high quality, customer service, or some unique feature or attribute of
its product or service. We know in these competitive times that an organization does not succeed by
being ordinary. In contrast, it develops a strategy that will set it apart from competitors and ensure its
attractiveness to customers and other stakeholders into the future. The role of cost management is to
help management of the organization attain and maintain success through strategy implementation.
Thus, for every major topic covered in our text there is a larger issue, which is: “How does this orga-
nization compete? What type of cost-management information does it need?” We do not cover a cost-
management method simply to become proficient at it. We want you to know why, when, and how the
technique is used to help the organization succeed.

A strategic understanding of cost management is so important that many senior financial manag-

ers are coming back to school to learn more about strategy, competitive analysis, and new cost-
management techniques. Knowing how to do the accounting alone, no matter how well you do it, is
by itself no longer sufficient. Cost management with a strategic emphasis is one way to enhance your
career and to add value to your employer, whatever type of organization it might be.

Key Text Features that Integrate the Strategy Emphasis

REAL-WORLD FOCUS Highly Cost-Competitive Industries: Surviving through
Differentiation

_| Real-World Focus Cost Management, 5e, explains how

unique grids needed by these customers. Lenovo, competing in

utstanding now inovation o tht oxcel n ustomer servce,qual- the ow. st notebook marke,ptches the durabity of s product, accounting systems can add value to the organization, The Real-
ity, or product features, but sometimes a differentiation approach can  sometimes bouncing it on tabletops at sales meetings with corporate
help a firm that competes in an industry that is characterized by cost  clients to stress its strength and durability. John Deere and Bobcat, . .
It G s o e ki 7 Mebans ki of g nd crarieon et o oven World Focus boxes throughout the text take real organizations
North Carolina. Like many furniture firms, 57-year-old Craftique has il hy Il , and cl
been struggling to compete with low-cost suppliers from China and  expectations to succeed in a very competitive global industry. Some H H
o o e soermatas ot o aompeshon tom WatHns smpocomn and demonstrate strategy in action and the role that cost man-
cializing only in high-end furniture with lots of fabric choices, colors, have chosen to compete and succeed by focusing on customer serv-

d alle th St to parti ite in the duct de . a ple nt she t, and by hard-to-find H H H H 9,
e imis Web e Othr e manufcurers thatolloveth cost. Ko, Somedine o dferntition can make e difercnce, agement plays in supporting the organization’s strategy.

leadership model strive to compete by outsourcing production 1o ourge: i
low-cost suppliers andjor investing in automation to reduce operat-
ing costs

Magnatag Visible Systems in Macedon, New York, competes
in the commodity market for erasable whiteboards used in class-

/\ rooms and.tsaiging centers by zing its productdaz ghurch

a Log o Stand On,” The Durham Herald. Fabruary 17,
ds, Taking of Com he.
Can D

o Hor
2006, p. B1; Michael Art, * Deere's Rev
Iy 2.2007, p. BY

To augment this coverage, the Blocher team encourages
students to further explore_ real-wo_rld companies through Cost Management in Action  Acase in Competitive Strategy:
Cost Management in Action boxes that appear Wal-Martand Target
throughout ’[he text Th|5 feature poses important questlons ‘Wal-Mart and Target are two of the most successful retailers in the
that make students think critically about the relationship R A s B e e ]
equiret of 30 supermarkets in Oklahoma City in recent years has been
between cost management and management strategy. At the 3 et o rc, ot ik om0 5 Wl et o bt
petitive strategies of these retailers. Are they key competi-
. tors, targeting the same customers? Do you think each firm has oot ettt in s oty
end of each chapter, the authors then supply their comments aetne L
for the Cost Management in Action boxes.

2. Recently Wal-Mart has begun to advertise in the high-fashion
United States. Wal-Mart bears the slogan, “Save Money, Live Bet- magazine Vogue. How does this fit the firm's strategy, or does it?
ter,” while Target stores say “Expect More, Pay Less.” If you have 3. While customer's are pleased with Wal-Mart's low prices, there
shopped at ither of these stores you will liely have formed an opin- s ongoing cantraversy about the firm's negative effect on other

—Problem Material The Blocher team has taken great care to develop assignment material that effectively reinforces concepts,
procedures, and strategic issues presented in each chapter. In addition, each chapter has one or more end-of-chapter assignments
that focus on an international context or a service (i.e., nonmanufacturing) setting. Other end-of-chapter assignments require the
use of Excel or the consideration of ethical issues to the topic at hand. All such assignments are marked appropriately for easy

identification, as follows:
Ethics E Excel

Strategy i International

viii



Helping Students Succeed Using Cost Management, 5e

EXHIBIT 11.21 Text Illustrations Clear and concise
Windbreakers Production 67,200 N - - -
and Sales Possibilities exhibits help illustrate basic and complicated
Two Production Constraints— o Production constraint for inspection and packaging H
Sewing Machine and Inspection “—"j / tOpICS throughout the bOOk'
§ 36,000 Production constraint for sewing machine Excel SOI utl 0 n S M a n u a I |ntr0duced
g ) for the fourth edition, the Excel Solutions
> A (4,800 Gale, 20,800 Windy) i A i
/ Manual is revised and updated. This supple-
ment consists of an Excel workbook for each
el 20 chapter and comes in two versions: one for the
Units of Sales for Windy

instructor, the other for students. Each workbook provides for the instructor the solution to every exercise and problem in the chap-
ter, each in its own worksheet in the workbook. Each solution has three components: background information, data, and solution/
model-building. The Excel solutions provide the basis for the instructor to both guide students through the use of Excel in solving
problems, and a useful tool for generating new problems.

The Excel Solutions Manual also has a student version that differs from the instructor’s version in only one respect: worked-out
solutions are available for only half of end-of-chapter exercises and problems. The remaining problems (without solutions) can be
used for Excel assignments. In other respects the student version of the manual is identical to the instructor version. Because all
pertinent information for each exercise and problem, including background information and data, is included in each worksheet,
the Excel Solutions Manual is very easy to use.

Cases and Reading Manual The supplemental Cases and Readings Manual, available in electronic form, challenges students
to think about and use cost-management information in a real-world setting. The longer articles provide a basis for more comprehen-
sive and in-depth discussions about the role of cost management in helping an organization successfully execute its strategy. \We have
found the Cases and Readings Manual to be particularly useful for upper-level undergraduate courses and for MBA course offerings.

Mc . Tegrity Campus: Lectures 24/7 Tegrity Campus is a service that makes class
Oeg rity CQMPUS time available 24/7 by automatically capturing every lecture in a searchable format for

Hill students to review when they study and complete assignments. With a simple one-click
start-and-stop process, you capture all computer screens and corresponding audio. Students can replay any part of any class with
easy-to-use browser-based viewing on a PC or Mac.

Educators know that the more students can see, hear, and experience class resources, the better they learn. In fact, studies prove it.
With Tegrity Campus, students quickly recall key moments by using Tegrity Campus’s unique search feature. This search helps stu-
dents efficiently find what they need, when they need it, across an entire semester of class recordings. Help turn all your students’
study time into learning moments immediately supported by your lecture.

To learn more about Tegrity watch a 2-minute Flash demo at http://tegritycampus.mhhe.com.

Assurance of Learning Ready Many educational institutions today are focused on the notion of assurance of learning, an
important element of some accreditation standards. Cost Management is designed specifically to help support your assurance of
learning initiatives with a simple, yet powerful solution.

Test bank questions for Cost Management map to a specific chapter learning outcome/objective listed in the text. You can use our
test bank software, EZ Test and EZ Test Online to easily query for learning outcomes/objectives that directly relate to the learning
objectives for your course. You can then use the reporting features of EZ Test to aggregate student results in similar fashion, making
the collection and presentation of data simple and easy.

AACSB Statement The McGraw-Hill Companies is a proud corporate member of AACSB International. Understanding the
importance and value of AACSB accreditation, Cost Management, 5e recognizes the guidelines detailed in the AACSB standards
by connecting selected questions in the test bank to the six general knowledge and skill areas in the AACSB standards.

The statements contained in Cost Management, 5e are provided only as a guide for the users of this textbook. The AACSB leaves
content coverage and assessment within the purview of individual schools, the mission of the school, and the faculty.


http://tegritycampus.mhhe.com

What’'s NEW about the 5th edition of

New Framework to Integrate Strategy: The Five Steps of Strategic Decision Making

The first edition of Cost Management introduced a five-step framework for decision making with a strategic emphasis. The
framework shows that each decision starts and ends with a consideration of the organization’s strategy. To extend and inte-
grate the strategic emphasis, the fifth edition has included the five-step framework throughout the text. In all but a few chap-
ters there is a short section that uses the five-step framework to show how a consideration of the organization’s strategy plays
a key role in making the decision that will address the business-related problems presented in that chapter.

The Current Economic Recession Increases the Importance of Reviewing and Executing Strategy

The current economic recession is addressed in the text, both in the chapters and in the end-of-chapter exercises and problems.
The recession requires firms to place an even greater emphasis on executing their strategy. Moreover, the economic difficulties
may require a firm to review and modify its strategy to compete more effectively in the changed economic conditions.

Online Supplement for Assignments, Exams, and More. ..

A new learning supplement, Practice4Performance (P4P), is available for use with the fifth edition. P4P was developed
by Professor Paul Goldwater at the University of Central Florida. P4P is the 2008 winner of the American Accounting
Association’s Jim Bulloch Award for Innovations in Management Accounting Education. P4P does the following for the
instructor:

. Provides a library of over 3,000 questions that are .

updated with new data each time the system is accessed
by the student; detailed solutions are included for each
question.

Simulates scenarios—P4P has the ability to create
randomized, multistep analytical problems that vary
significantly with each iteration, saving instructors
valuable time in creating their own materials.

Provides partial credit on multiple-choice questions as
a built-in option that decreases the points awarded per
question as the number of attempts increases.

Has live tracking of all statistics related to student
practice sessions, homework, quizzes, and exams.

Provides flexibility in how to structure and schedule
quizzes and exams—the number of questions, difficulty
level of questions, types of questions (e.g., qualitative-
or calculation-based), and learning objectives addressed
are all within the control of the instructor.

Administers assignments, grading, and interaction
through P4P-integrated communication features
such as online document posting, class/individual
announcements, and message boards.

Excel Tutorials

Free to adopters of the fifth edition is a set of Excel tutorials, one for each chapter. This new resource provides a context-
based means for students to hone their Excel skills. In many cases, the Excel tutorial is linked to the demonstration problem
included at the end of the chapter. The tutorials cover a wide variety of Excel topics, from elementary to the intermediate
level, and some at the advanced level. The tutorials are an easy way for students to learn more about Excel without having to
ask the instructor.

New Chapter Organization and Parts Introductions

The new edition has reorganized the parts and sequence of chapters to follow the sequence used by many of our
adopters. Thus, the process-costing and cost-allocation chapters were moved up, and capital budgeting is now included
as a chapter in the section on planning and decision making. These two changes permit a more streamlined presentation.
There are now four major parts to the text: Part One, introduction to strategy, cost management, and cost systems;
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Part Two, planning and decision making; Part Three, operational-level control; and Part Four, management-level control.
A new feature of the text is the inclusion of an introduction to each of the four parts to explain the learning objectives
of the chapters in that part. Briefly, the objective of Part One is to introduce foundational concepts, including strat-
egy, strategy implementation, and product-costing systems. The coverage of cost systems begins with job costing and
is followed by ABC, process costing, and joint product costing/cost allocation. Part Two, planning and decision mak-
ing, begins with cost estimation, since planning and decision making are guided by knowledge of cost drivers and cost
behavior. Covered in Part Two is short-term profit-planning (CVVP), budgeting, decision making, capital budgeting,
target costing, the theory of constraints, and pricing. Parts Three and Four study performance measurement: Part Three
looks at this issue from the perspective of those who manage operations on a day-to-day basis, while Part Four
examines performance evaluation at a higher level: business-unit managers who have responsibility for divisions,
product lines, or manufacturing plants, and whose units are evaluated as cost centers, profit centers, or investment

centers.

Integration of Important Topics throughout the Text
Key topic areas for the course are integrated across the chapters. As noted above, strategy is integrated throughout the text.
In addition, accounting for “lean” is included in four chapters as it relates to the subject matter of that chapter. Similarly,
time-driven activity-based costing (TDABC) is covered in the ABC chapter and also in the chapter on budgeting. ABC

appears in most of the chapters in Part Two, as it has a key role in planning and decision making. Nonfinancial performance
measures and the balanced scorecard (BSC) are introduced in Part One and then covered as part of operational and manage-
ment control chapters included in Parts Three and Four. Resource consumption accounting (RCA) is covered both in Chapter
5 and again in Chapter 15. The topic of capacity resource planning is covered in Chapters 10 and 15. These are just exam-
ples of the efforts the authors have made to integrate key topics throughout the text.

Important Changes in Each Chapter of the Fifth Edition

» Enhanced coverage of the role of cost * New exercises and problems with an

part ONe: Introduction to Strategy,
Cost Management, and Cost Systems

Chapter 1: cost Management
and Strategy

¢ Inclusion of the IMA’s new (2008)
definition of management accounting
and linkage of the definition to the
objectives of the text. The new definition
stresses the role cost management has
in helping an organization develop and
implement its strategy.

« Complete reorganization to
show more clearly the elements
of the contemporary business
environment and the management
accountant’s response to the new
business environment; new terms
added include lean accounting,
business intelligence, the strategy
map, enterprise sustainability, and
enterprise risk management.

management in the global economy

and in the current economic recession.

New Real-World Focus (RWF)
examples throughout the chapter,
including surveys of current practice.

Chapter 2: Implementing Strategy:

The Value Chain, the Balanced
Scorecard, and the Strategy Map

New Real-World Focus (RWF)
examples, including surveys of
current practice.

Expanded coverage of the strategy

map with an entirely new illustration
and including new exercise material.

Increased coverage of sustainability.

Enhanced material on implementation
issues associated with the balanced
scorecard (BSC).

emphasis on strategy and the value
chain.

Chapter 3: Basic Cost Management
Concepts

New Real-World Focus (RWF)
examples.

New exercises and problems.

Shortened, more clarified presentation
in the chapter.

Chapter 4 Job Costing

New Real-World Focus (RWF)
examples.

Replacement of old ledger-based
exhibits with new exhibits based on
job-costing software.



e Shortened, more clarified presentation
of the chapter.

¢ New exercises and problems with a
focus on service industries.

Chapter D Activity-Based Costing (ABC)
and Customer Profitability Analysis

* New coverage of resource
consumption accounting (RCA) and
lean accounting.

¢ New Real-World Focus (RWF)
examples, including surveys of
current practice.

e Expanded coverage of time-driven
ABC (TDABC).

e Expanded coverage of customer
lifetime value, introduction of
the concept of customer equity,
and discussion of strategy
implementation for customer
profitability analysis.

¢ New exercises and problems focusing
on strategy, the cost of capacity,
resource consumption cost drivers,
and ethics.

Chapter 61 Process Costing

« Revised coverage of backflush
costing with a new illustration and
associated end-of-chapter assignment
material.

¢ New problem material with a focus on
sustainability.

Chapter 7 Cost Allocation:
Departments, Joint Products,
and By-Products

¢ New Real-World Focus (RWF)
examples.

¢ New assignment material with a focus
on service companies.

e Revision to clarify the relationship
between departmental cost allocation
and the costing methods used
elsewhere in the text.

e Complete rewrite of Exhibits 7-10,
7-11, and 7-12 to clarify these
exhibits.

Part IWO: Planning and Decision
Making

Chapter 8: Cost Estimation

» Several new Real-World Focus
(RWF) boxes featuring examples
from Freakonomics (Steven D. Levitt
and Stephen J. Dubner) and Super
Crunchers (lan Ayres).

* New self-study problem and exercise
on nonlinear regression.

» Improved exhibits to illustrate the use
of Excel for regression analysis.

» New exercises and problems with a
focus on research using the Internet.

Chapter 9 Profit Planning:
Cost-Volume-Profit Analysis

* New Real-World Focus (RWF)
examples, including one in a global
context and another that focuses
on the analysis of automobile fuel
efficiency.

» New section on the use of value
streams and lean accounting for short-
term profit-planning.

* Revision and extension of the section
on ABC-based CVP analysis.

* New problems and examples with
an emphasis on strategy and service
organizations.

Chapter 10 Strategy
and the Master Budget

* New discussion of “what-if”/
sensitivity analysis and related
end-of-chapter Excel-based exercises
and problems.

e Use of the statement of cash flow
format for preparation of cash budgets.

» Extension of activity-based budgeting
(ABB) to time-driven activity-based
budgeting (TDABC) and related
discussion of capacity resource-
planning issues.

» Expanded discussion of incentive
issues regarding budgeting systems,
including the “Beyond Budgeting”

controversy, alternative incentive-
compensation schemes, and the use of
rolling financial forecasts.

e Increased number of service-based
and strategy-related end-of-chapter
exercises and problems.

Chapter 11 : Decision Making
with a Strategic Emphasis

e Updated Real-World Focus (RWF)
examples.

* New section on the use of value
stream management and lean
accounting in decision making.

* New exercises and problems with a
special focus on strategy.

Chapter 12: Strategy and the Analysis
of Capital Investments

¢ Discussion of the modified internal
rate of return (MIRR) evaluation
criterion.

e For equipment-replacement type
decisions, presentation of alternative
formats for structuring the analysis:
total cash flows vs. analysis of
differential cash flows.

« Coverage of the topic of real options
as a means of dealing with uncertainty
in the analysis of capital budgeting
projects.

e Inclusion of additional strategy-related
end-of-chapter assignments.

e Addition of new Real-World Focus
(RWF) items.

Chapter 13: Cost Planning for the
Product Life Cycle: Target Costing,
Theory of Constraints (TOC), and
Strategic Pricing

* New coverage of analytical pricing
methods, including illustrations.

e New and updated Real-World Focus
(RWF) examples throughout the
chapter.

e New exercises and problems with
a focus on strategy and on service
industries, including an example of a
TOC application in a restaurant.



part Three: Operational-Level
Control

Chapter 14 Operational
Performance Measurement: Sales
and Direct-Cost Variances, and the
Role of Nonfinancial Performance
Measures

« Reorientation of chapter contents to
focus initially on the use of flexible
budgets and standard costs for short-
term financial control.

¢ Inclusion of additional strategy-related

end-of-chapter assignments.

¢ New section, and related assignment
material, regarding just-in-time (JIT)
manufacturing.

¢ New section regarding the use of
nonfinancial performance indicators
and linkage to an organization’s
balanced scorecard (BSC).

e Five new Real-World Focus (RWF)
items.

Chapter 15: Operational Performance
Measurement: Indirect-Cost Variances

and Resource-Capacity Planning

¢ Inclusion of Statement of Financial
Standards No. 151: “Inventory
Costs—An Amendment of
ARB No. 43, Chapter 4” (www.fasb
.org/pdf/aop_FAS151.pdf).

¢ New discussion regarding capacity
resource planning and the role of
ABC data for managing resource-
capacity spending.

e New discussion regarding
earnings-management opportunities
(under absorption costing) based
on choice of denominator volume
level.

¢ New discussion regarding both
variable and short-term fixed-cost
components in batch-level support
costs tracked by ABC systems.

e Five totally new end-of-chapter
problems, including three covering
strategy, one service-context

problem, and one ethics-related
problem.

* Inclusion (Appendix) of the expected
value of perfect information (EVPI)
within the context of the variance-
investigation decision under
uncertainty.

Chapter 16: Operational Performance
Measurement: Further Analysis of
Productivity and Sales

* New Real-World Focus (RWF)
examples, updated for recent survey
data.

* New section on lean manufacturing
with related exercise material.

e Greater emphasis on strategy,
including a five-step example
illustrating the role of market
variances in strategy implementation.

* New end-of-chapter material with
a focus on the current economic
recession.

Chapter 17: The Management and
Control of Quality

e Expanded discussion of “lean” as
a strategy, as well as cost-system
design issues associated with lean
manufacturing.

* Inclusion of five new Real-World
Focus (RWF) items.

» Seven totally new end-of-chapter
exercises, plus two new research-
based end-of-chapter problems.

 Inclusion of more strategy-related
end-of-chapter assignments.

part Four: Management-Level
Control

Chapter 18: Strategic Performance
Measurement: Cost Centers, Profit
Centers, and the Balanced Scorecard
(BSC)

* New and updated Real-World Focus
(RWF) examples, including surveys
from practice.

New section covering accounting
for lean, including a related
end-of-chapter exercise.

New problems with a focus on
strategy, globalization, and ethics.

Shortened, improved, and more focused
coverage of the implementation of

the balanced scorecard (BSC) for
performance measurement.

Chapter 19: Strategic Performance

Measurement: Investment Centers

New discussion regarding strategic
issues associated with the use of
ROI as a financial-performance
indicator.

Expanded discussion of estimating
EVA® NOPAT and EVA® Capital,
using both the financing approach and
the operating approach.

Presentation and discussion of a
general transfer pricing rule, including
implementation issues associated with
this rule.

Ten totally new end-of-chapter
exercises and problems, including
assignments related to strategic
considerations, service-sector
applications, the use of Excel, and
international operations.

Two new Real-World Focus (RWF)
items in the body of the chapter, one
dealing with transfer-pricing issues,
the other dealing with estimating
human capital ROI.

Chapter 202 Management

Compensation, Business Analysis, and
Business Valuation

New and updated Real-World Focus
(RWF) examples, including updated
surveys from practice and examples
that include the effect of the current
economic recession on compensation,
business analysis, and business
valuation.

New problem material with a focus on
strategy and value creation.


http://www.fasb.org/pdf/aop_FAS151.pdf
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Supplements

For Instructors...

Instructor’s Resource CD-ROM (1SBN 007724351X): Contains all essen-
tial course supplements such as the Instructor’s Resource Manual, Solutions Manual-Word
format (both student and instructor versions), Test Bank (Word format), EZ Test Bank,
PowerPoint® Presentations, and Excel Solutions Manual (both student and instructor
versions). All instructor supplements are prepared by the authors.

Online Learning Center (OLC): www.mhhe.com/
blocher5e. The Instructor Edition of the Cost Management: A Strategic

Emphasis, 5e OLC is password-protected and another convenient place for
instructors to access course supplements. Resources for professors include: the
Instructor and Student Solutions Manual (in both Word and Excel formats),
teaching notes for the casebook, links to professional resources, sample syllabi,

text updates, and the set of Excel tutorials.

Aptitude -Motivation - ffon-Feedback| - P rgctice4Performance (P4P) (1SBN 0077997557 for book and P4P

PraCtICE‘ Performa nce access card): A new learning supplement, Practice4Performance (P4P), is an
-

online assignment and exam manager. It provides over 3,000 questions that are

For Students...

HSdS

updated with new data on each student session with the system. This is a great
system to use with large sections, and where the instructor wants to provide the students with
the incentive to improve their performance in the course by “practicing for performance.” The
system not only administers student practice sessions, assignments, and exams (including auto-
matic grading of all sessions, assignments and exams), but also provides student and instructor
interaction features such as online document posting, class/individual announcements, and
message boards. It is a complete solution for easy management of assignments and exams, and
a great incentive for students to try practice questions in addition to those assigned.

Cases and Readings for use with Cost Management: A

Str. ategic Emphasis, 5€: This manual contains cases and articles covering a
variety of important topics. The case scenarios put students in situations that allow them
to think strategically and to apply concepts they’ve learned in the course. Key readings
have been chosen to give students more background into the evolution of strategic cost
management topics as well as to contemporary controversies in the field.

Online Learning Center (OLC): www.mhhe.com/blocher5e. The
Student Edition of the Cost Management: A Strategic Emphasis, 5e OLC contains many tools
designed to help students study, including: the Cases and Readings Manual, check figures,
text updates, links to professional resources, chapter overviews, chapter objectives, multiple-
choice quizzes, Excel tutorials, Present Value tables, and PowerPoint® presentations.

SAS Software: sas’s Activity-Based Costing (ABC) software is used worldwide

for performance management functions and analysis. Cost Management incorporates SAS
Software in its ABC case material to prepare students for calculating ABC costs, creating
cost-driver assignments, and organizing cost information using real-world software. Visit the
Blocher OLC today to learn more!
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PART ONE

Introduction

to Strateqgy, Cost
Management,
and Cost Systems

The objective of the first seven chapters is to introduce the strategic approach to cost manage-
ment and to cover the basic concepts of cost accounting systems.

Chapter 1 is an introduction to cost management—how companies plan for success and the
management accountant’s role in implementing strategy. The chapter includes coverage of the
Institute of Management Accountants newly revised definition of management accounting. It
is also an introduction to the current environment of business including contemporary man-
agement techniques and professional responsibilities.

Chapter 2 focuses on some of the principal means that organizations use to implement strat-
egy. The chapter introduces a strategic management system known as the balanced scorecard
(BSC), the strategy map, and the value chain, and shows how these tools can be used to help
the organization implement its strategy. These tools are foundational tools that appear through-
out the text; this is why they are covered in this early chapter.

Chapter 3 defines the key terms that management accountants use to describe product cost
systems and cost information for planning, decision making, and control. This terminology is
important for both accountants and managers alike. The chapter also introduces the differences in
management accounting between service, manufacturing, and merchandising companies.
Chapters 4-7 cover costing systems and their role in strategy implementation.

Chapter 4 provides an introduction to costing systems by defining the elements of cost and
how these elements are combined to determine the cost of a cost object (e.g., product or
service). The chapter assumes a volume-based approach for allocating indirect costs to cost
objects. There are a number of variations on this basic cost system, each of which is designed
to fit a particular manufacturing or service environment. These variations are explained in
Chapters 5, 6, and 7. Standard costing is considered primarily a control tool and is included in
Part Three, Operational-Level Control.

Chapter 5 covers a strategically important advance in product costing called activity-based
costing (ABC). Rather than using the volume-based approach (explained in Chapter 4), the
ABC approach incorporates the details of all the activities that are needed to provide the prod-
uct or service. The result is much more accurate, and therefore more strategically useful, cost
information regarding the resource demands of an organization’s outputs.

Chapter 6 introduces process costing, a costing system that is applicable for firms that have
relatively homogeneous products passing through similar processing steps, often in a con-
tinuous flow. Commodity-based industries are of this nature: food processing, chemical, and
consumer products firms.

Chapter 7 covers cost-allocation issues associated with costing systems—departmental cost alloca-
tion and joint cost allocation. The chapter begins with an overview of the objectives and strategic role
of cost allocation and then shows how departmental costs and joint costs are allocated to products.



CHAPTER

ONE

Cost Management
and Strateqy

After studying this chapter you should be able to ... .

1. Explain the use of cost management information in each of the four functions of management and
in different types of organizations, with emphasis on the strategic management function

2. Explain the contemporary business environment and how it has influenced cost management

3. Explain the contemporary management techniques and how they are used in cost management to
respond to the contemporary business environment

4. Explain the different types of competitive strategies

5. Describe the professional environment of the management accountant, including professional
organizations and professional certifications

6. Understand the principles and rules of professional ethics and explain how to apply them

Talk about a success story! Wal-Mart has grown from its first discount store in 1962 to
become the world’s largest company, with almost $400 billion in sales. It has achieved this
through clear day-to-day attention to accomplishing its business strategy and to living up to
its motto of “Save Money—L ive Better.” Wal-Mart achieves success through extensive use of
technology and aggressive efforts to grow the business globally. And the environment is very
competitive! A key competitor, Target, with a different strategy and a different motto (“Expect
More, Pay Less”) is challenging Wal-Mart with aggressive new advertising campaigns and
new stores. During the 2004-2006 period, Target was outpacing Wal-Mart in sales growth and
stock price growth. This reversed in the 2006-2008 period, as the global economic outlook
weakened for many consumers and the low-cost strategy of Wal-Mart has been more success-
ful. Now Target is facing the heat of increased competition from Wal-Mart.> The stakes are
high and the competition is fierce. Imagine yourself as a manager for one of these companies;
how would you help your company be more competitive?

This book is about how managers use cost management to build a successful company as
those at Wal-Mart and Target have done. Everyone wants to be a winner, and so it is in busi-
ness and accounting. We are interested in how the management accountant can play a key
role in making a firm or organization successful. Now you might be asking, Don’t we have to
know what you mean by success? Absolutely! A firm must define clearly what it means by
success in its mission statement. Then it must develop a road map to accomplish that mission,
which we call strategy. Briefly, strategy is a plan to achieve competitive success. In Wal-
Mart’s case, the mission is to achieve customer value, and the strategy involves the extensive
use of technology to reduce cost, a management structure that welcomes change, and a con-
stant focus on customer service. For Target, the competitive focus is promise of value through
brand recognition, customer service, store location, differentiated offerings, quality, fashion,
and price.

Because we are interested in how the management accountant can help a company be suc-
cessful, we take a strategic approach throughout the book, beginning with an introduction to

! Same-store sales were up 5% for Wal-Mart in the third quarter of 2008, while same store sales at Target were down by 0.4%.
Karen Talley and Ann Zimmerman, “Wal-Mart Forecasts Gains as Rivals Stumble,” The Wall Street Journal, February 18, 2009,
p. B1; Ann Zimmerman, “Target's Profit Continues to Slide,” The Wall Street Journal, November 18, 2008, p. B1.



LEARNING OBJECTIVE 1

Explain the use of cost
management information in
each of the four functions of
management and in different
types of organizations, with
emphasis on the strategic
management function.

Chapter 1 Cost Management and Strategy 3
strategy in this chapter. The key idea is that success comes from developing and implementing
an effective strategy aided by management accounting methods. These management account-
ing methods are covered in this text chapter by chapter; we include them in the text because
we know they have helped companies succeed.

The most successful man in life is the man who has the best information.

Benjamin Disraeli, a 19th-century prime minister of England

As Disraeli knew in the 19th century, having the best information is the key to success. In
today’s business environment, the development and use of cost management information have

Management Accounting and the Role of Cost Management

important strategic roles in an organization’s success.

Cost management information

is developed and used to
implement the organization’s
strategy. It consists of financial
information about costs and
revenues and nonfinancial
information about customer
retention, productivity, quality,
and other key success factors for
the organization.

Cost management
is the development and use of
cost management information.

Management accounting

is a profession that involves
partnering in management
decision making, devising
planning and performance
management systems, and
providing expertise in financial
reporting and control to assist
management in the formulation
and implementation of an
organization’s strategy.

Management accountants are the accounting and finance professionals who develop and use
cost management information to assist in implementing the organization’s strategy. Cost man-
agement information consists of financial information about costs and revenues, and non-
financial information about customer retention, productivity, quality, and other key success
factors for the organization. Cost management is the development and use of cost manage-
ment information.

The strategic role of the management accountant in an organization is explained in the
definition of management accounting provided by the Institute of Management Accountants
(IMA). Relevant additional information on the definition can be found in the Statement on
Management Accounting: Definition of Management Accounting on the IMA’s Web site,
www.imanet.org/publications_statements.asp.

Management accounting is a profession that involves partnering in management
decision making, devising planning and performance management systems, and providing
expertise in financial reporting and control to assist management in the formulation and
implementation of an organization’s strategy.

Management accountants use their unique expertise (decision making, planning, performance
management, and more), working with the organization’s managers, to help the organization
succeed in formulating and implementing its strategy. Cost management information is devel-
oped and used within the organization’s information value chain, from stage 1 through stage
5 as shown below:

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Business :
Events > Data > Information > - -

At lower stages of the value chain, management accountants gather and summarize data (stage 2)
from business events (stage 1) and then transform the data to information (stage 3) through anal-
ysis and use of the management accountant’s expertise. At stage 4 the information is combined
with other information about the organization’s strategy and competitive environment to produce
actionable knowledge. At stage 5 management accountants use this knowledge to participate
with management teams in making strategic decisions that advance the organization’s strategy.
In a typical organization (illustrated in Exhibit 1.1) management accountants report to
the controller, a key accounting professional in the firm. The controller, assisted by manage-
ment accountants, has a wide range of responsibilities, including cost management, financial
reporting, maintaining financial information systems, and other reporting functions. The chief
financial officer (CFO) has the overall responsibility for the financial function; the treasurer
manages investor and creditor relationships, and the chief information officer (CIO) manages
the firm’s use of information technology, including computer systems and communications.
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EXHIBIT 1.1

A Typical Organization Chart
Showing the Functions of the
Controller

Strategic management

is the development and
implementation of a sustainable
competitive position.

EXHIBIT 1.2

Cost Management Information
Is Needed for Each of the Four
Management Functions

Introduction to Strategy, Cost Management, and Cost Systems

Chief

Executive
Officer

Chief Vice President Vice President
Financial for for
Officer Marketing Operations
Chief
Controller Treasurer Information
Officer
Functions Cost
of the Management
Controller g

—> Financial reporting

—> Financial information systems

——> Qther reporting obligations

In contrast to the cost management function, the financial reporting function involves pre-
paring financial statements for external users such as investors and government regulators.
These financial accounting reports require compliance with certain external requirements.
Cost management information is developed for use within the firm to facilitate management
and is not required to meet those requirements. The main focus of cost management infor-
mation therefore must be usefulness and timeliness; the focus of financial reports must be
accuracy and compliance with reporting requirements. However, strict adherence to accuracy
can compromise the usefulness and timeliness of the information. The function of the finan-
cial systems department is to develop and maintain the financial reporting system and related
systems such as payroll, financial security systems, and tax preparation. The challenge for the
controller is to reconcile these different and potentially conflicting roles.

The Four Functions of Management

The management accountant develops cost management information for the CFO, other man-
agers, and employee teams to use to manage the firm and make the firm more competitive and
successful. Cost management information is provided for each of the four major management
functions: (1) strategic management, (2) planning and decision making, (3) management and
operational control, and (4) preparation of financial statements. (See Exhibit 1.2.) The most
important function is strategic management, which is the development and implementation

1. Strategic Management. Cost management information is needed to make sound strategic
decisions regarding choice of products, manufacturing methods, marketing techniques and
channels, assessing customer profitability and other long-term issues.

2. Planning and Decision Making. Cost management information is needed to support recurring
decisions regarding replacing equipment, managing cash flow, budgeting raw materials
purchases, scheduling production, and pricing.

3. Management and Operational Control. Cost management information is needed to provide a fair
and effective basis for identifying inefficient operations and to reward and motivate the most
effective managers.

4. Preparation of Financial Statements. Cost management information is needed to provide
accurate accounting for inventory and other assets, in compliance with reporting requirements,
for the preparation of financial reports and for use in the three other management functions.
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Why Strategy? Managers Tell Us Why

Our unique approach in this book is to demonstrate cost management
from a strategic emphasis. Every cost management method we cover
is linked to the firm's strategy, that is, how the method helps the firm
to be successful. Why emphasize the strategic approach? Managers
tell us why . ..

A 2008 survey of 250 chief executive officers by the public account-
ing firm Ernst & Young indicated that more than 84% agreed or strongly
agreed with the statement, “The Chief Financial Officer (CFQ) in our com-
pany is seen as a business partner of the CEQ.” Similarly, a 2005 IBM
Corporation study of 900 CFOs found that most agreed that the most
important areas for the CFO were “measuring and monitoring business
performance” and “partnering with the organization to identify and exe-
cute growth strategies.” Furthermore, the IBM study showed a signifi-
cant decrease over the last 10 years in the attention CFOs paid to basic
accounting transactions, with a corresponding large increase in the
attention devoted to “decision support and performance management.”

A 2003 survey of 1,995 members of the Institute of Management
Accountants (the IMA is an international professional organization for
management accountants) reported “Cost management plays a sig-
nificant role at companies; 81% of all respondents reported that cost
management was important to their organization's overall strategic
goals.” Further, the survey reported, “Second, the role of management
accountants has changed, and they're being increasingly perceived
as business partners who focus on key strategic issues well beyond
the boundaries of traditional finance. This was evidenced by the result
that 56% of the respondents agreed that contributing to core strategic
issues was a high priority for management accounting.”

The 2003 survey validates the findings of a 1999 survey of 300
members of the IMA that showed the accountants viewed themselves
as broad finance professionals whose most important work activities
included long-term strategic planning, financial and economic analy-
sis, customer and product profitability, computer systems and opera-
tions, and process improvement

The Society of the Management Accountants of Canada has
developed a competency framework for certified management
accountants in Canada, which has the following introduction:

Certified Management Accountants (CMAs) do more than just meas-
ure value—they create it. As the leaders in management accounting,

CMAs apply a unigue mix of financial expertise, strategic insight,
innovative thinking and a collaborative approach to help grow suc-
cessful businesses.

These results show animportant shiftin the management account-
ing profession to strategic analysis, cost management information,
and nonfinancial as well as financial information. This represents a
move away from financial reporting only. One might say that man-
agement accounting has changed its focus to “growing the beans”
instead of just “counting the beans.”

¢ The principal journal for the profession, Management Accounting,
changed its name to Strategic Finance in April 1999. As noted in
the above surveys, managers now view accountants in the cost
management function as finance professionals having an integral,
strategic role in a firm's management. The work of accountants,
no longer scorekeepers only, is better described as “strategic
finance.”

e The American Institute of Certified Public Accountants (AICPA),
another key professional organization for accountants, has also
recognized the change in the profession. The AICPA uses the term
new finance to refer to the growing focus on strategy and “busi-
ness partnership” for accountants who work within firms.

e The business press generally has set new and more strategic
expectations for accountants. An example is the recent Busi-
ness Weekarticle, “Up From Bean Counter: The Role of the CFO Is
Expanding to Strategist, Venture Capitalist, and Chief Negotiator.”
The title tells it all!

Sources: “Competency Map of the CMA Profession,” The Society of Manage-
ment Accountants of Canada, www.cma-canada.org; Ashish Garg, Debashis
Gosh, James Hudick, and Chuen Nowacki, “Roles and Practices in Manage-
ment Accounting Today,” Strategic Finance, July 2003, pp. 30-35; AICPA Web
site (www.aicpa.org), “Center for Excellence in Financial Management”;
Marcia Vickers, “Up From Bean Counter: The Role of the CFO Is Expanding to
Strategist, Venture Capitalist, and Chief Negotiator,” BusinessWWeek, August

28, 2000, pp. 119-120; Ernst & Young, What's Next for the CFO? Where Ambition
Meets Reality, 2008, www.ey.com/Global/assets.nsf/Estonia_E/CFO_report/$file/
CF0%20report.pdf; IBM Corporation, The Agile CFO: Acting on Business Insight,
2005, www-935.ibm.com/services/us/imc/pdf/ge510-6239-agile-cfo-full.pdf; Gary
Siegel, James E. Sorensen, and Sandra Richtermeyer, “Are You a Business
Partner? Parts 1 and 2,” Strategic Finance, September and October 2003.

Planning and decision making
involve budgeting and

profit planning, cash flow
management, and other decisions
related to operations.

of a sustainable competitive position in which the firm’ competitive advantage provides
continued success. A strategy is a set of goals and specific action plans that, if achieved,
provide the desired competitive advantage. Strategic management involves identifying and
implementing these goals and action plans. Next, management is responsible for planning
and decision making, which involve budgeting and profit planning, cash flow management,
and other decisions related to the firm’ operations, such as deciding when to lease or buy a
facility, when to repair or replace a piece of equipment, when to change a marketing plan, and
when to begin development of a new product.

The third area of responsibility, control, consists of two functions, operational control
and management control. Operational control takes place when mid-level managers (e.g.,
site managers, product managers, regional managers) monitor the activities of operating-level
managers and employees (e.g., production supervisors and various department heads). In con-
trast, management control is the evaluation of mid-level managers by upper-level managers
(the controller or the CFO).

Operational control

takes place when mid-level
managers monitor the activities
of operating-level managers and
employees.

Management control

is the evaluation of mid-level
managers by upper-level
managers.


http://www.cma-canada.org
http://www.aicpa.org
http://www.ey.com/Global/assets.nsf/Estonia_E/CFO_report/$file/
http://www.aicpa.org
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Preparation of financial
statements

requires management to comply
with the financial reporting
requirements of regulatory
agencies.

In the fourth function, preparation of financial statements, management complies with
the reporting requirements of relevant groups (such as the Financial Accounting Standards
Board) and relevant federal government authorities (for example, the Internal Revenue Ser-
vice and the Securities and Exchange Commission). The financial statement preparation role
has recently received a renewed focus as countries throughout the world have adopted Interna-
tional Financial Reporting Standards (IFRS), and the United States is expected to adopt these
standards by 2014. The financial statement information also serves the other three manage-
ment functions, because this information is often an important part of planning and decision
making, control, and strategic management.?

The first three management functions are covered in this text. Strategic management and
the design of the costs systems upon which strategic decisions rely is covered in Part One.
Part Two covers planning and decision making, Part Three covers operational control, and Part
Four covers management control. Financial reporting is covered in other accounting texts.

Strategic Management and the Strategic Emphasis in Cost Management

Effective strategic management is critical to the success of the firm or organization and is thus
a pervasive theme of this book. The growing pressures of economic recession, global compe-
tition, technological innovation, and changes in business processes have made cost manage-
ment much more critical and dynamic than ever before. Managers must think competitively;
doing so requires a strategy.

Strategic thinking involves anticipating changes; products, services, and operating pro-
cesses are designed to accommodate expected changes in customer demands. Flexibility is
important. The ability to make fast changes is critical as a result of the demand of the new
management concepts of e-commerce, speed-to-market, and flexible manufacturing. Prod-
uct life cycles—the time from the introduction of a new product to its removal from the
market—is expected to become shorter and shorter. Success in the recent past days or months
is no longer a measure of ultimate success; the manager must be “driving” the firm by using
the windshield, not the rear-view mirror.

The strategic emphasis also requires creative and integrative thinking, that is, the ability
to identify and solve problems from a cross-functional view. The business functions are often
identified as marketing, production, finance, and accounting/controllership. Instead of view-
ing a problem as a production problem, a marketing problem, or a finance and accounting
problem, cross-functional teams view it from an integrative approach that combines skills
from all functions simultaneously. The integrative approach is necessary in a dynamic and
competitive environment. The firm’s attention is focused on satisfying the customers’ needs;
all of the firm’s resources, from all functions, are directed to that goal.

Types of Organizations

Cost management information is useful in all organizations: business firms, governmental
units, and not-for-profit organizations. Business firms are usually categorized by industry, the
main categories being merchandising, manufacturing, and service. Merchandising firms pur-
chase goods for resale. Merchandisers that sell to other merchandisers are called wholesalers;
those selling directly to consumers are called retailers. Examples of merchandising firms are
the large retailers, such as Wal-Mart, Target, and Amazon.com.

Manufacturing firms use raw materials, labor, and manufacturing facilities and equipment
to produce products. They sell these products to merchandising firms or to other manufactur-
ers as raw materials to make other products. Examples of manufacturers are Ford, General
Electric, and Cisco Systems.

Service firms provide a service to customers that offers convenience, freedom, safety, or
comfort. Common services include transportation, health care, financial services (banking,
insurance, accounting), personal services (physical training, hair styling), and legal services.
In the United States, service industries are growing at a much faster rate than manufacturing
or merchandising, in part because of the increased demand for leisure and convenience and
society’s increased complexity and need for information.

2 The professional groups and the accountant's professional responsibility are identified and explained at the end of this chapter.

See also, "The Diverse Roles of Professional Accountants in Business,” International Federation of Accountants, November 2004
(www.ifac.org).


http://www.ifac.org

Chapter 1 Cost Management and Strategy 7

Governmental and not-for-profit organizations provide services, much like the firms in
service industries. However, these organizations provide the services for which no direct rela-
tionship exists between the amount paid and the services provided. Instead, both the nature
of these services and the customers that receive them are determined by government or phil-
anthropic organizations. The resources are provided by governmental units and/or charities.
The services provided by these organizations are often called public goods to indicate that no
typical market exists for them. Public goods have a number of unique characteristics, such as
the impracticality of limiting consumption to a single customer (clean water and police and
fire protection are provided for all residents).

Most firms and organizations use cost management information. For example, manufac-
turing firms use it to manage production costs. Similarly, retail firms such as Wal-Mart use
cost management information to manage stocking, distribution, and customer service. Firms
in the service industries, such as those providing financial services or other professional ser-
vices, use cost management information to identify the most profitable services and to man-
age the costs of providing those services.

Cost management information is used in a wide variety of ways. Whatever the business,
a firm must know the cost of new products or services, the cost of making improvements in
existing products or services, and the cost of finding a new way to produce the products or
provide the services. Cost management information is used to determine prices, to change
product or service offerings to improve profitability, to update manufacturing facilities in a
timely fashion, and to determine new marketing methods or distribution channels. For exam-
ple, manufacturers such as Toyota study the cost implications of design options for each new
product. The design study includes analysis of projected manufacturing costs as well as costs
to be incurred after the product is completed, which include service and warranty costs. Ser-
vice and warranty costs are often called downstream costs because they occur after manufac-
turing. By analyzing both manufacturing and downstream costs, Toyota is able to determine
whether product enhancements might cause manufacturing and downstream costs to be out of
line with expected increases in customer value and revenue for that feature.

Both large and small firms in all types of industries use cost management information. A
firm’s degree of reliance on cost management depends on the nature of its competitive strat-
egy. Many firms compete on the basis of being the low-cost provider of the industry’s goods
or services; for these firms, cost management is critical. Other firms, such as cosmetics,
fashion, and pharmaceutical firms, compete on the basis of product leadership, in which the
unusual or innovative features of the product make the firm successful. For these firms, the
critical management concern is maintaining product leadership through product development
and marketing. The role of cost management is to support the firm’s strategy by providing the
information managers need to succeed in their product development and marketing efforts,
such as the expected cost of adding a new product feature, the defect rate of a new part, or the
reliability of a new manufacturing process.

Not-for-profit and governmental organizations also must have a strategy to accomplish
their mission and satisfy their constituents. Historically, governmental units and not-for-profit
agencies have tended to focus on their responsibility to spend in approved ways rather than to
spend in efficient and effective ways. Increasingly, however, these types of organizations are
using cost management for efficient and effective use of their financial resources.

The Contemporary Business Environment )

LEARNING OBJECTIVE 2
Explain the contemporary
business environment and how it
has influenced cost management.

Many changes in the business environment in recent years have caused significant modifica-
tions in cost management practices. The primary changes are (1) increase in global compe-
tition; (2) lean manufacturing; (3) advances in information technologies, the Internet, and
e-commerce; (4) greater focus on the customer; (5) new forms of management organization;
and (6) changes in the social, political, and cultural environment of business. The current glo-
bal economic recession that started in late 2007 will surely have a significant effect on each
of these six changes. It is likely there will be an even greater rate of change in each of these
six areas as firms search for new ways to compete and governmental regulations adapt to the
difficult economic times.
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The following table indicates the percentage of sales coming from outside the home market for the listed companies.

Source: Company annual reports.

1993 2007
General Electric 16.5% 50%
Wal-Mart 0.0 22.3
McDonald’s 46.9 65.3

The Global Business Environment

A key development that drives the extensive changes in the contemporary business environment
is the growth of international markets and trade due to the rise of economies throughout the world
and the decline of trade barriers. Businesses and not-for-profit organizations, as well as consum-
ers and regulators, are all significantly affected by the rapid growth of economic interdepend-
ence and increased competition from other countries. The North American Free Trade Agreement
(NAFTA), the Central America Free Trade Agreement (CAFTA), the World Trade Organization
(WTO), the European Union (EU), and the growing number of alliances among large multina-
tional firms clearly indicate that the opportunities for growth and profitability lie in global mar-
kets. Most consumers benefit as low-cost, high-quality goods are traded worldwide. Managers
and business owners know the importance of pursuing sales and operating activities in foreign
countries, and investors benefit from the increased opportunities for investment in foreign firms.
The increasing competitiveness of the global business environment means that firms
increasingly need cost management information to be competitive. Firms need financial and
nonfinancial information about doing business and competing effectively in other countries.

The winning companies in the global competition will be those companies that can put
together the best of research, engineering, design, manufacturing, distribution—wherever
they can get it, anywhere in the world—and the best of each of these will not come from
one country or from one continent.

Jack Welch, former CEO of General Electric

Lean Manufacturing

To remain competitive in the face of the increased global competition, firms around the world
are adopting new manufacturing technologies. These include just-in-time inventory methods
to reduce the cost and waste of maintaining large levels of raw materials and unfinished prod-
uct. Also, many firms are adopting the lean methods applied in Japanese manufacturing that
have produced significant cost and quality improvements through the use of quality teams
and statistical quality control. Other manufacturing changes include flexible manufacturing
techniques developed to reduce setup times and allow fast turnaround of customer orders. A
key competitive edge in what is called speed-to-market is the ability to deliver the product or
service faster than the competition.

Use of Information Technology, the Internet, and Enterprise
Resource Management

Perhaps the most fundamental of all business changes in recent years has been the increas-
ing use of information technology, the Internet, and performance management systems. This
new economy is reflected in the rapid growth of Internet-based firms (companies such as
Amazon, eBay, and Google); the increased use of the Internet for communications, sales, and
business data processing; and the use of enterprise management systems. These technologies
have fostered the growing strategic focus in cost management by reducing the time required
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for processing transactions and by expanding the individual manager’s access to information
within the firm, the industry, and the business environment around the world.

Focus on the Customer

A key change in the business environment is increased consumer expectation for product function-
ality and quality. The result has been a shorter product life cycle, as firms seek to add new features
and new products as quickly as possible, thereby increasing the overall intensity of competition.

In past years, a business typically succeeded by focusing on only a relatively small num-
ber of products with limited features and by organizing production into long, low-cost, and
high-volume production runs aided by assembly-line automation. The new business process
focuses instead on customer satisfaction. Producing value for the customer changes the orien-
tation of managers from low-cost production of large quantities to quality, service, timeliness
of delivery, and the ability to respond to the customer’s desire for specific features. Today
many of the critical success factors (discussed later) are customer oriented. Cost management
practices are also changing; cost management reports now include specific measures of cus-
tomer preferences and customer satisfaction.

Management Organization

Management organization is changing in response to the changes in technology, marketing, and
manufacturing processes. Because of the focus on customer satisfaction and value, the empha-
sis has shifted from financial and profit-based measures of performance to customer-related,
nonfinancial performance measures such as quality, time to delivery, and service. Similarly,
the hierarchical command-and-control type of organization is being replaced by a more flexi-
ble organizational form that encourages teamwork and coordination among business functions.
In response to these changes, cost management practices are also changing to include reports
that are useful to cross-functional teams of managers; the reports reflect the multifunctional
roles of these teams and include a variety of operating and financial information: product qual-
ity, unit cost, customer satisfaction, and production bottlenecks, for example. The changes in
manufacturing, marketing, and management in organizations are summarized in Exhibit 1.3.

EXHIBIT 1.3 Comparison of Prior and Contemporary Business Environments

Manufacturing

Prior Business Environment

Contemporary Business Environment

Basis of competition

Manufacturing process

Manufacturing technology

Required labor skills
Emphasis on quality
Marketing

Products

Markets

Management Organization
Type of information recorded
and reported

Management organizational
structure

Management focus

Economies of scale, standardization

High volume, long production runs, significant
levels of in-process and finished inventory; this is
called the “push” approach

Assembly line automation, isolated technology
applications

Machine-paced, low-level skills

Acceptance of a normal or usual amount of waste

Relatively few variations, long product life cycles

Largely domestic

Almost exclusively financial data

Hierarchical, command and control

Emphasis on the short term, short-term
performance measures and compensation,
concern for sustaining the current stock price,
short tenure and high mobility of top managers

Quality, functionality, customer satisfaction

Low volume, short production runs, focus on
reducing inventory levels and other non-value-added
activities and costs; this is called the “pull” approach

Robotics, flexible manufacturing systems, integrated
technology applications connected by networks

Individually and team-paced, high-level skills
Goal of zero defects

Large number of variations, short product life cycles
Global

Financial and operating data, the firm's
strategic success factors

Network-based organization forms, teamwork
focus—employee has more responsibility and
control, coaching rather than command and control

Emphasis on the long term, focus on critical success
factors, commitment to the long-term success of the
firm, including shareholder value
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Social, Political, and Cultural Considerations

In addition to changes in the business environment, significant changes have taken place in
the social, political, and cultural environments that affect business. Although the nature and
extent of these changes vary a great deal from country to country, they include a more ethni-
cally and racially diverse workforce, and a renewed sense of ethical responsibility among
managers and employees.

The new business environment requires firms to be flexible and adaptable and to place
greater responsibility in the hands of a more highly skilled workforce. Additionally, the
changes tend to focus the firm on factors outside the production of its product or provision of
its service to the ultimate consumer and the global society in which the consumer lives.

The competitive firm incorporates the emerging and anticipated changes in the contemporary

|
' The Strategic Focus of Cost Management )

Critical success factors (CSFs)
are measures of those aspects
of the firm’s performance that
are essential to its competitive
advantage and, therefore, to its
success.

environment of business into its business planning and practices. The competitive firm is cus-
tomer driven, uses advanced manufacturing and information technologies when appropriate,
anticipates the effect of changes in regulatory requirements and customer tastes, and recognizes
its complex social, political, and cultural environment. Guided by strategic thinking, the man-
agement accountant focuses on the factors that make the company successful rather than relying
only on costs and other financial measures. We are reminded of the story of the Scottish farmer
who had prize sheep to take to market. When asked why his sheep were always superior to
those of his neighbors, the farmer responded, “While they’re weighing their sheep, I’m fatten-
ing mine.” Similarly, cost management focuses not on the measurement per se but on the identi-
fication of those measures that are critical to the firm’s success. Robert Kaplan’s classification
of the stages of the development of cost management systems describes this shift in focus:

Stage 1. Cost management systems are basic transaction reporting systems.

Stage 2. As they develop into the second stage, cost management systems focus on
external financial reporting. The objective is reliable financial reports; accordingly, the
usefulness for cost management is limited.

Stage 3. Cost management systems track key operating data and develop more accurate
and relevant cost information for decision making; cost management information is
developed.

Stage 4. Strategically relevant cost management information is an integral part of the
system.

The first two stages of cost system development focus on the management accountant’s
measurement and reporting role, and the third stage shifts to operational control. In the fourth
stage, the ultimate goal, the management accountant is an integral part of management, not
a reporter but a full business partner, working on management teams to implement the firm’s
strategy. This requires the identification of the firm’s critical success factors and the use of
analytical, forward-looking decision support. Critical success factors (CSFs) are measures of
those aspects of the firm’s performance essential to its competitive advantage and, therefore,
to its success. Many of these critical success factors are financial, but many are nonfinancial.
The CSFs for any given firm depend on the nature of the competition it faces.

Contemporary Management Techniques: The Management Accountant’s
Response to the Contemporary Business Environment

LEARNING OBJECTIVE 3

Explain the contemporary
management techniques and how
they are used in cost management
to respond to the contemporary
business environment.

Management accountants, guided by a strategic focus, have responded to the six changes in
the contemporary business environment with 13 methods that are useful in implementing
strategy in these dynamic times. The first six methods focus directly on strategy implemen-
tation—the balanced scorecard/strategy map, value chain, activity-based costing, business
intelligence, target costing, and life-cycle costing. The next seven methods help to achieve

3 Robert S. Kaplan, “The Four-Stage Model of Cost System Design,” Management Accounting, February 1990, pp. 22—26.



The balanced scorecard

is an accounting report that
includes the firm’s critical
success factors in four areas:
(1) financial performance,
(2) customer satisfaction,
(3) internal processes, and
(4) learning and growth.

The strategy map

is a method, based on the
balanced scorecard, which links
the four perspectives in a cause-
and-effect diagram.

EXHIBIT 1.4

Financial and Nonfinancial
Measures of Success
Critical Success Factors
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strategy implementation through a focus on process improvement—benchmarking, business
process improvement, total quality management, lean accounting, the theory of constraints,
enterprise sustainability, and enterprise risk management. Each of these methods is covered in
one or more of the chapters of the text.

The Balanced Scorecard (BSC) and Strategy Map

Strategic information using critical success factors provides a road map for the firm to use
to chart its competitive course and serves as a benchmark for competitive success. Financial
measures such as profitability reflect only a partial, and frequently only a short-term, measure
of the firm’s progress. Without strategic information, the firm is likely to stray from its com-
petitive course and to make strategically wrong product decisions, for example, choosing the
wrong products or the wrong marketing and distribution methods.

To emphasize the importance of using strategic information, both financial and nonfi-
nancial, accounting reports of a firm’s performance are now often based on critical suc-
cess factors in four different perspectives. One perspective is financial; the other three are
nonfinancial:

1. Financial performance. Measures of profitability and market value, among others, as
indicators of how well the firm satisfies its owners and shareholders.

2. Customer satisfaction. Measures of quality, service, and low cost, among others, as indi-
cators of how well the firm satisfies its customers.

3. Internal processes. Measures of the efficiency and effectiveness with which the firm pro-
duces the product or service.

4. Learning and growth. Measures of the firm’ ability to develop and utilize human
resources to meet its strategic goals now and into the future.

An accounting report based on the four perspectives is called a balanced scorecard. The
concept of balance captures the intent of broad coverage, financial and nonfinancial, of all
factors that contribute to the firm’s success in achieving its strategic goals. The balanced
scorecard provides a basis for a more complete analysis than is possible with financial data
alone. The use of the balanced scorecard is thus a critical ingredient of the overall approach
that firms take to become and remain competitive. An example of a balanced scorecard is
shown in Exhibit 1.4.

The strategy map is a method, based on the balanced scorecard, that links the four per-
spectives in a cause-and-effect diagram. For many companies, high achievement in the learn-
ing and growth perspective contributes directly to higher achievement in the internal process

Financial Measures of Success Nonfinancial Measures of Success

Sales growth

Earnings growth
Dividend growth

Bond and credit ratings
Cash flow

Increase in stock price

Customer
Market share and growth in market share
Customer service (e.g., based on number of complaints)
On-time delivery
Customer satisfaction (customer survey)
Brand recognition (growth in market share)

Internal Processes
High product quality
High manufacturing productivity
Cycle time
Product yield and reduction in waste

Learning and Growth
Competence of managers (education attained)
Morale and firmwide culture (employee survey)
Education and training (training hours)
Innovation: number of new products
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The value chain

is an analysis tool firms use

to identify the specific steps
required to provide a product or
service to the customer.

Activity analysis

is used to develop a detailed
description of the specific
activities performed in the firm’s
operations.

Activity-based costing (ABC)

is used to improve the accuracy
of cost analysis by improving the
tracing of costs to products or to
individual customers.

Activity-based management
(ABM)

uses activity analysis and
activity-based costing to help
managers improve the value
of products and services, and
to increase the organization’s
competitiveness.

Business Intelligence

is an approach to strategy
implementation in which the
management accountant uses
data to understand and analyze
business performance.

Target costing

determines the desired cost
for a product on the basis of a
given competitive price so that
the product will earn a desired
profit.

Life-cycle costing

is a method used to identify and
monitor the costs of a product
throughout its life cycle.

Introduction to Strategy, Cost Management, and Cost Systems

perspective, which in turn causes greater achievement in the customer satisfaction perspec-
tive, which then produces the desired financial performance. The strategy map is therefore a
useful means in understanding how improvement in certain critical success factors contrib-
utes to other goals and to the ultimate financial results.

The Value Chain

The value chain is an analysis tool organizations use to identify the specific steps required
to provide a competitive product or service to the customer. In particular, an analysis of the
firm’s value chain helps management discover which steps or activities are not competitive,
where costs can be reduced, or which activity should be outsourced. Also, management can
use the analysis to find ways to increase value for the customer at one or more steps of the
value chain. For example, companies such as General Electric, IBM, and Harley-Davidson
have found greater overall profits by moving downstream in the value chain to place a greater
emphasis on high-value services and less emphasis on lower-margin manufactured products.
A key idea of the value-chain analysis is that the firm should carefully study each step in its
operations, to determine how each step contributes to the firm’ profits and competitiveness.

Activity-Based Costing and Management

Many firms have found that they can improve planning, product costing, operational control,
and management control by using activity analysis to develop a detailed description of the
specific activities performed in the firm’s operations. The activity analysis provides the basis
for activity-based costing and activity-based management. Activity-based costing (ABC) is
used to improve the accuracy of cost analysis by improving the tracing of costs to products
or to individual customers. Activity-based management (ABM) uses activity analysis and
activity-based costing to help managers improve the value of products and services, and to
increase the organization’s competitiveness. ABC and ABM are key strategic tools for many
firms, especially those with complex operations, or diversity of products and services.

Business Intelligence

Business intelligence (also called business analytics or predictive analytics) is an approach
to strategy implementation in which the management accountant uses data to understand and
analyze business performance. Business intelligence (BI) often uses statistical methods such
as regression or correlation analysis to predict consumer behavior, to measure customer satis-
faction, or to develop models for setting prices, among other uses. Bl is best suited for com-
panies that have a distinctive capability which can be derived from measurable critical success
factors. Bl is similar to the BSC because it focuses on critical success factors; the difference is
that BI uses analytical tools to develop predictive models of core business processes.

Target Costing

Target costing is a method that has resulted directly from the intensely competitive markets in
many industries. Target costing determines the desired cost for a product on the basis of a given
competitive price, such that the product will earn a desired profit. Cost is thus determined by
price. The firm using target costing must often adopt strict cost reduction measures or redesign
the product or manufacturing process to meet the market price and remain profitable.

Target costing forces the firm to become more competitive, and, like benchmarking, it is a
common strategic form of analysis in intensely competitive industries where even small price
differences attract consumers to the lower-priced product. The camera manufacturing industry
is a good example of an industry where target costing is used. Camera manufacturers such as
Minolta know the market price for each line of camera they manufacture, so they redesign the
product (add/delete features, use less expensive parts and materials) and redesign the produc-
tion process to get the manufacturing cost down to the predetermined target cost. The automo-
bile industry also uses target costing.

Life-Cycle Costing

Life-cycle costing is a method to identify and monitor the costs of a product throughout
its life cycle. The life cycle consists of all steps from product design and purchase of raw
materials to delivery and service of the finished product. The steps include (1) research



Benchmarking

is a process by which a firm
identifies its critical success
factors, studies the best practices
of other firms (or other business
units within a firm) for achieving
these critical success factors, and
then implements improvements
in the firm’s processes to match
or beat the performance of those
competitors.

Business process improvement
is a management method by
which managers and workers
commit to a program of
continuous improvement in
quality and other critical success
factors.

Total quality management (TQM)
is a technique by which
management develops policies
and practices to ensure that the
firm’s products and services
exceed customers’ expectations.

Lean accounting

uses value streams to measure
the financial benefits of a firm’s
progress in implementing lean
manufacturing.

The theory of constraints (TOC)
is used to help firms effectively
improve the rate at which raw
materials are converted to
finished products.
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and development; (2) product design, including prototyping, target costing, and testing;
(3) manufacturing, inspecting, packaging, and warehousing; (4) marketing, promotion, and
distribution; and (5) sales and service. Cost management has traditionally focused only on
costs incurred at the third step, manufacturing. Thinking strategically, management account-
ants now manage the product’s full life cycle of costs, including upstream and downstream
costs as well as manufacturing costs. This expanded focus means careful attention to product
design, since design decisions lock in most subsequent life-cycle costs.

Benchmarking
Benchmarking is a process by which a firm identifies its critical success factors, studies the
best practices of other firms (or other business units within a firm) for achieving these critical
success factors, and then implements improvements in the firm’s processes to match or beat the
performance of those competitors. Benchmarking was first implemented by Xerox Corporation
in the late 1970s. Today many firms use benchmarking. Some firms are recognized as leaders,
and therefore benchmarks, in selected areas—for example, Nordstrom in retailing, Ritz-Carlton
Hotels in service, Toyota in manufacturing, Apple Computer in innovation, among others.
Benchmarking efforts are facilitated today by cooperative networks of noncompeting
firms that exchange benchmarking information. For example, the International Benchmark-
ing Clearinghouse (www.apqc.org) and the International Organization for Standardization
(1SO) (www.iso.org) assist firms in strategic benchmarking.

Business Process Improvement

Whether you think you can or whether you think you can’t—you’re right.
Henry Ford

Henry Ford realized that the right attitude is important to success. That belief is what continu-
ous improvement is all about. Business process improvement (BPI) is a management method
by which managers and workers commit to a program of continuous improvement in qual-
ity and other critical success factors. Continuous improvement is very often associated with
benchmarking and total quality management as firms seek to identify other firms as models
to learn how to improve their critical success factors. While BPI is an incremental method,
business process reengineering (BPR) is more radical. BPR is a method for creating com-
petitive advantage in which a firm reorganizes its operating and management functions, often
with the result that positions are modified, combined, or eliminated.

Total Quality Management

Total quality management (TQM) is a method by which management develops policies and
practices to ensure that the firm’s products and services exceed customers’ expectations. This
approach includes increased product functionality, reliability, durability, and serviceability.
Cost management is used to analyze the cost consequences of different design choices for
TQM and to measure and report the many aspects of quality including, for example, produc-
tion breakdowns and production defects, wasted labor or raw materials, the number of service
calls, and the nature of complaints, warranty costs, and product recalls.

Lean Accounting

Lean accounting uses value streams to measure the financial benefits of a firm’ progress in
implementing lean manufacturing. Lean accounting places the firm’ products and services
into value streams, each of which is a group of related products or services. For example, a
company manufacturing consumer electronics might have two groups of products (and two
value streams)—digital cameras and video cameras—with several models in each group.
Accounting for value streams can help the firm to better understand the profitability of its
process improvements and product groups, which leads to better decision making.

The Theory of Constraints

The theory of constraints (TOC) is used to help firms effectively improve a very important
critical success factor: cycle time, the rate at which raw materials are converted to finished
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Enterprise Sustainability
means the balancing of the
company’s short- and long-term
goals in all three dimensions

of performance—social,
environmental, and financial.

Enterprise risk management

is a framework and process
that firms use to manage the
risks that could negatively or
positively affect the company’s
competitiveness and success.

products. The TOC helps identify and eliminate bottlenecks—places where partially com-
pleted products tend to accumulate as they wait to be processed in the production process. In
the competitive global marketplace common to most industries, the ability to be faster than
competitors is often a critical success factor. Many managers argue that the focus on speed in
the TOC approach is crucial. They consider speed in product development, product delivery,
and manufacturing to be paramount as global competitors find ever-higher customer expecta-
tions for rapid product development and prompt delivery.

Enterprise Sustainability

Enterprise sustainability means the balancing of the organization’s short- and long-term goals
in all three dimensions of performance—social, environmental, and financial. We view it in the
broad sense to include identifying and implementing ways to reduce cost and increase revenue
as well as to maintain compliance with social and environmental regulations and expectations.
This can be accomplished through technological innovation and new product development as
well as common-sense measures to improve the social and environmental impacts of the com-
pany’s operations. Ford Motor saves money through improvements in its storm water draining
system at it River Rouge, Michigan plant; other leaders in sustainability include Toyota and
Honda motor companies, McDonald’s, and Wal-Mart, among many others. The Dow Jones Sus-
tainability Indexes (www.sustainability-indexes.com/07_htmle/sustainability/corpsustainability.
html) identify and rank companies according to their sustainability performance.

Enterprise Risk Management

Enterprise risk management is a framework and process that organizations use to manage the
risks that could negatively or positively affect the company’s competitiveness and success.
Risk is considered broadly to include (1) hazards such as fire or flood, (2) financial risks due
to foreign currency fluctuations, commaodity price fluctuations, and changes in interest rates,
(3) operating risk related to customers, products, or employees, and (4) strategic risk related to
top management decisions about the firm’s strategy and implementation thereof.

|
‘ How a Firm Succeeds:

The Competitive Strategy )

EXHIBIT 1.5
Mission Statements of Selected
Companies

If you do not know where you are going, you will probably get there.

Anonymous

Ford Motor Company (ford.com)
Provide personal mobility for people around the world.
IBM (ibm.com)

To lead in the creation, development, and manufacture of the industry’s most advanced information
technologies, and to translate these into value for our customers.

Google (google.com)

To organize the world's information and make it universally accessible and useful.
United Parcel Service (ups.com)

Your world synchronized.

Walt Disney (disney.com)

To make people happy.

Merck (merck.com)

To preserve and improve human life.

Sara Lee (saralee.com)

Simply delight you . .. every day.
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EXHIBIT 1.6
Sara Lee Corporate Strategy

Source: Sara Lee Corporation (saralee.com
and 2008 annual report).

A strategy

is a plan for using resources to
achieve sustainable goals within
a competitive environment.

LEARNING OBJECTIVE 4

Explain the different types of
competitive strategies.
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The company is focused on building sustainable, profitable growth over the long term by achieving
share leadership in its core categories: innovating around its core products and product categories;
expanding into high opportunity geographic markets and strategic joint venture/partnerships;
delivering superior quality and value to our customers; and driving operating efficiencies.
* Focusing on innovation, execution and performance. As a branded consumer goods company,
we know successful new products are a key driver of Sara Lee's success.
e Building big brands in big markets. Sara Lee has a strong portfolio of big and growing brands
that compete in large consumer markets around the world.
* Fostering a new culture. Living and breathing our values every day, our people around the
world work as teams, act with integrity, are inclusive, use the imagination and, most important
of all, have the passion to excel.

A firm succeeds by implementing a strategy, that is, a plan for using resources to achieve sus-
tainable goals within a competitive environment. Finding a strategy begins with determining
the purpose and long-range direction, and therefore the mission, of the company. Exhibit 1.5
lists excerpts from the mission statements of several companies. The mission is developed
into specific performance objectives, which are then implemented by specific corporate strat-
egies, that is, specific actions to achieve the objectives that will fulfill the mission. See the
Sara Lee corporate strategy in Exhibit 1.6. Note that Sara Lee’s broad mission statement is
explained in terms of more specific objectives, which are in turn operationalized through
specific corporate strategies.

Firms also are beginning to use cost management to support their strategic goals. Cost
management has shifted away from a focus on the stewardship role, that is, product costing
and financial reporting. The new focus is on a management-facilitating role: developing cost
and other information to support the management of the firm and the achievement of its stra-
tegic goals (Exhibit 1.7).

Without strategic information, the firm is likely to stray from its competitive course, to
make strategically wrong manufacturing and marketing decisions: to choose the wrong prod-
ucts or the wrong customers. Some of the consequences of a lack of strategic information are
shown in Exhibit 1.8.

Developing a Competitive Strategy )

EXHIBIT 1.7

Cost Management Focus in
Prior and Contemporary
Business Environments

In developing a sustainable competitive position, each firm purposefully or as a result of mar-
ket forces arrives at one of the two competitive strategies: cost leadership or differentiation.*

Contemporary Business

Prior Business Environment Environment

Cost management
focus

Financial reporting and cost analysis;
common emphasis on standardization
and standard costs; the accountant
as financial accounting expert and
financial scorekeeper

Cost management as a
tool for the development
and implementation of
business strategy; the
accountant as business
partner

#This section is adapted from Michael Porter, Competitive Advantage, The Free Press, 1985. The Porter concept of strategy is
widely used. See for example, Michael E. Porter, “The Five Forces that Shape Strategy,” Harvard Business Review, January 2008,
pp. 79-93. Porter makes the point that strategy is even more important in times of broad economic crisis, in his article, “Why
America Needs an Economic Strategy,” Business\Week, November 10, 2008, pp39-42. There are many articles and books on
strategy. For another important view on strategy, see John K. Shank and Vijay Govindarajan, Cost Management, The Free Press,
1993; Robert S. Kaplan and David P. Norton, Strategy Maps, Harvard Business School Press, 2007; and Robert S. Kaplan and
David P. Norton, “Mastering the Management System,” Harvard Business Review, January 2008, pp 63—77. A recent framework
for strategy is the resource-based view of the organization, as explained by David J. Collis and Cynthia A. Montgomery,
“Competing on Resources,” Harvard Business Review, July—August, 2008, pp 140-150.
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EXHIBIT 1.8
Consequences of Lack of
Strategic Information

Cost leadership

is a strategy in which a firm
outperforms competitors in
producing products or services at
the lowest cost.

Differentiation

is a competitive strategy in
which a firm succeeds by
developing and maintaining a
unique value for the product
or service as perceived by
consumers.

* Decision making based on intuition instead of accurate cost information

e Lack of clarity about direction and goals

e Lackof a clear and favorable perception of the firm by customers and suppliers

* Incorrect investment decisions; choosing products, markets, or manufacturing processes
inconsistent with strategic goals

* Inability to effectively benchmark competitors, resulting in lack of knowledge about more
effective competitive strategies

e Failure to identify most profitable products, customers, and markets

Cost Leadership

Cost leadership is a strategy in which a firm outperforms competitors in producing products
or services at the lowest cost. The cost leader makes sustainable profits at lower prices, thereby
limiting the growth of competition in the industry through its success at reducing price and
undermining the profitability of competitors, which must meet the firm’s low price. The cost
leader normally has a relatively large market share and tends to avoid niche or segment mar-
kets by using the price advantage to attract a large portion of the broad market. While most
firms make strong efforts to reduce costs, the cost leader may focus almost exclusively on
cost reduction, thereby ensuring a significant cost and price advantage in the market.

Cost advantages usually result from productivity in the manufacturing process, in distribu-
tion, or in overall administration. For example, technological innovation in the manufacturing
process and labor savings from overseas production are common routes to competitive pro-
ductivity. Firms known to be successful at cost leadership are typically very large manufactur-
ers and retailers, such as Wal-Mart, Texas Instruments, and Dell.

A potential weakness of the cost leadership strategy is the tendency to cut costs in a way
that undermines demand for the product or service, for example, by deleting key features. The
cost leader remains competitive only so long as the consumer sees that the product or service
is (at least nearly) equivalent to competing products that cost somewhat more.

Differentiation

The differentiation strategy is implemented by creating a product or service that is unique in
some important way, usually higher quality, customer service product features, or innovation.
Sometimes a differentiation strategy is called product leadership to refer to the innovation
and features in the product. In other cases the strategy might be called a customer-focused or
customer-solution strategy, to indicate that the organization succeeds on some dimension(s)
of customer service. This perception allows the firm to charge higher prices and outperform
the competition in profits without reducing costs significantly. Most industries, including,
consumer electronics, and clothing, have differentiated firms. The appeal of differentiation is
especially strong for product lines for which the perception of quality and image is important,
as in cosmetics, jewelry, and automobiles. Tiffany, Bentley, Rolex, Maytag, and BMW are
good examples of firms that have a differentiation strategy.

A weakness of the differentiation strategy is the firm’s tendency to undermine its strength
by attempting to lower costs or by ignoring the necessity of having a continual and aggressive
marketing plan to reinforce the differentiation. If the consumer begins to believe that the dif-
ference is not significant, lower-cost rival products will appear more attractive.

Other Strategic Issues

A firm succeeds, then, by adopting and effectively implementing one of the strategies
explained earlier (and summarized in Exhibit 1.9). Recognize that although one strategy is
generally dominant, a firm is most likely to work hard at process improvement throughout the
firm, whether cost leader or differentiator, and on occasion to employ both of the strategies at
the same time. However, a firm following both strategies is likely to succeed only if it achieves
one of them significantly. A firm that does not achieve at least one strategy is not likely to be
successful. This situation is what Michael Porter calls “getting stuck in the middle.” A firm
that is stuck in the middle is not able to sustain a competitive advantage. For example, giant
retailer Kmart/Sears has been stuck in the middle between trying to compete with Wal-Mart
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A commodity is a product or service that is difficult to differentiate
and, as a result, becomes a natural for cost leadership competition.
Examples include building materials, many consumer electronics
products, and many of the things we buy in supermarkets. Thomas
L. Friedman, award-winning columnist and author, has addressed the
issue of commodities in the current business environment in his book,
The World Is Flat. One reason the “world is flat” is because any prod-
uct or service that is a commodity will find its low-cost supply any-
where in the world—wherever there is the lowest cost. Commenting
on India’s growth in outsourcing work from other countries, Friedman
notes that the portion of work that can be digitized is a good candi-
date for outsourcing. He provides examples from the accounting pro-
fession (tax return preparation), the legal profession (paralegal), and
journalism (press releases, company reports); these activities are
being outsourced to the low-cost supplier. The accountant or journal-
ist instead provides value-adding services to the customer (such as
tax planning, financial analysis, and news analysis). Some parts of
the work are in effect “commoditized.”

Other examples of commodities include personal computers
(PCs), cell phones, and airlines. The PC industry has seen sales rise
while profits fall. Dell manages to maintain its growth in profits and
sales by moving successfully into new markets (China) and product
lines (television sets and digital music players).

As in the PC industry, where prices have fallen as product per-
formance has risen, prices and cost competition have increased in
the cell phone industry as new manufacturers have entered the mar-
ket and regulatory changes in the United States make it easier for
users to switch providers.

Commodities, Globalization and Cost Leadership

The airline industry continues to move in the direction of the low-
cost carriers, as shown by the trend by the carriers to charge for
once-free items such as pillows, meals, and headsets.

Alan Blinder, economist and well-known advisor to banks and
governments, estimates that almost 2 million accounting and book-
keeping jobs are currently “highly offshorable”; similarly, almost
400,000 computer programmer jobs, and 300,000 data entry jobs could
be lost, leading the list of many other occupations.

What about a possible slowdown in globalization? The global
economic recession that started in 2007 has had its effect on the
trend to globalization. As economies suffer, views on trade and
employment are changing. The Economist reports that while in 2002
78% of Americans were positive about foreign trade, in 2007, that
number had shrunk to 59%. And a July 2008 survey showed a sig-
nificant number of Americans saw foreign trade as a threat, and not
an opportunity.

Sources: Thomas L. Friedman, The World Is Flat: A Brief History of the
Twenty-First Century (New York: Farrar, Straus, and Giroux, 2005); “Less
Friendly Skies,” BusinessWeek, July 11, 2005, p. 16; “Pricing Pressure
Squeezes Cellphone Makers World-Wide,” The Wall Street Journal,
January 15, 2005, p. B1; “For Dell, Success in China Tells Tale of Maturing
Market,” The Wall Street Journal, July 5, 2005, p. 1; Pete Engardio, “The
Future of Outsourcing,” BusinessWeek, January 30, 2006, pp. 50-64; David
Wessel and Bob Davis, “Pain from Free Trade Spurs Second Thoughts,”
The Wall Street Journal, March 28, 2007, p. 1; Pete Engardio, “Let’s Offshore
the Lawyers,” BusinessWeek, September 18, 2006, pp 42-43; Suzanne
Barlyn, “Call My Lawyer ... In India,” Time, April 14, 2008; Justin Scheck,
“Forecast Clouds Dell's Results,” The Wall Street Journal, November 30,
2007, p. B3; “Globalization: Turning their Back on the World,” The Economist,
February 21, 2009, pp 59-61.

on cost and price, and with style-conscious Target on differentiation. Some have suggested
that Kmart/Sears might find success by abandoning the suburban locations where Target and
Wal-Mart are strong and instead focusing on their many urban locations where they offer
convenience to the urban shopper.

Developing a competitive strategy is the first step for a successful business. The critical
next step is to implement that strategy, and this is where the management accountant comes
in. The management accountant works to implement strategy as a part of the management
team, by contributing the management accountant’s specific expertise (cost management
methods). We cover these methods in each of the chapters as we go through the text. Our
focus in each chapter, then, will be to show how the method we are covering in that chapter

EXHIBIT 1.9
Distinctive Aspects of the Two
Competitive Strategies

Aspect Cost Leadership Differentiation

Strategic target Broad cross section of the market Focused section of the market

Basis of competitive Lowest cost in the industry Unique product or service

advantage
Product line Limited selection Wide variety, differentiating
features
Production emphasis Lowest possible cost with high Innovation in differentiating
quality and essential product products
features
Marketing emphasis Low price Premium price and innovative,

differentiating features

17
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Differentiation

We often associate the differentiation strategy with firms that have an
outstanding new innovation or that excel in customer service, qual-
ity, or product features, but sometimes a differentiation approach can
help a firm that competes in an industry that is characterized by cost
leaders. One example is the furniture maker, Craftique, in Mebane,
North Carolina. Like many furniture firms, 57-year-old Craftique has
been struggling to compete with low-cost suppliers from China and
other global competitors. In a new direction, it now succeeds by spe-
cializing only in high-end furniture with lots of fabric choices, colors,
and allowing the customer to participate in the product design over
the firm’s Web site. Other furniture manufacturers that follow the cost
leadership model strive to compete by outsourcing production to
low-cost suppliers and/or investing in automation to reduce operat-
ing costs.

Magnatag Visible Systems in Macedon, New York, competes
in the commodity market for erasable whiteboards used in class-
rooms and training centers by customizing its product for church
groups, hospitals, and other organizations—adding graphics and

Highly Cost-Competitive Industries: Surviving through

unique grids needed by these customers. Lenovo, competing in
the low-cost notebook market, pitches the durability of its product,
sometimes bouncing it on tabletops at sales meetings with corporate
clients to stress its strength and durability. John Deere and Bobcat,
makers of farming and construction equipment, rely on innovation,
close physical location to customers, and close attention to customer
expectations to succeed in a very competitive global industry. Some
supermarkets that face competition from Wal-Mart's supercenters
have chosen to compete and succeed by focusing on customer serv-
ice, a pleasant shopping environment, and by carrying hard-to-find
items. Sometimes a little differentiation can make the difference.
Source: “Fine Furniture a Leg to Stand On,” The Durham Herald. February 17,
2004, p. B1; Gwendolyn Bounds, “Taking the Common out of Commodity,” The
Wall Street Journal, June 26, 2007, p. B1; Jane Spencer, “Can Durability Trump
Price in Laptop War?” The Wall Street Journal, May 17, 2007, p. B1; Timothy
Aeppel, “Still Built on the Home Front,” The Wall Street Journal, October 24,
2006, p. B1; Michael Arndt, “ Deere’s Revolution on Wheels,” The Wall Street

Journal, July 2, 2007, p. B1; Gary McWilliams, “Not Copying Wal-Mart Pays
Off for Grocers,” The Wall Street Journal, June 6, 2007, p. B1.

is used in implementing strategy. We will use the following five-step framework to show how
the method demonstrated in the chapter can be used to help the organization achieve its strat-
egy by solving a particular problem.

The Five Steps for Strategic Decision Making

The five steps for decision making with a strategic emphasis are listed below, together with a
short illustration of how the steps could be used by Wal-Mart to help the company deal with
the problem of rising fuel prices that affect the cost of the firm’s use of trucks to deliver prod-
ucts from Wal-Mart’s warehouses to its retail stores.

The first step is to determine the strategic issues surrounding the problem, because the
solution of any problem must fit the organization’s strategy. A good decision is one that makes
the organization more competitive and successful. By starting with the strategic issues, we
ensure that the decision fits the organization’s strategic goals.

1. Determine the strategic issues surrounding the problem. Fuel costs are critical to Wal-
Mart because it competes on low cost and low prices. So this problem will get close man-
agement attention. In contrast, the effect of a rise in fuel prices will likely not be as critical
for a differentiated company, such as a high-end retailer like Nordstrom.

2. ldentify the alternative actions. In one alternative, Wal-Mart considers the use of smaller
and more fuel-efficient trucks together with a relocation of its warehouses, to reduce travel
time and fuel usage. Another option would be to outsource all of Wal-Mart’s delivery needs
to other trucking firms.

3. Obtain information and conduct analyses of the alternatives. Wal-Mart collects rel-
evant cost information and calculates the expected cost of each alternative and finds that
the use of other truckers would provide significantly lower total fuel cost. Considering
the problem strategically, Wal-Mart projects on the one hand that it can more effectively
compete with Target by providing more rapid delivery of fast-moving items to its stores,
and that this could be accomplished with the use of smaller trucks. On the other hand, Wal-
Mart also knows that it competes on cost and that lower cost is critical to its success.

4. Based on strategy and analysis, choose and implement the desired alternative. After
considering the options, Wal-Mart chooses to outsource the delivery function to other
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trucking firms, in order to maintain or perhaps improve its low cost position. In con-
trast, a high-end retailer such as Nordstrom might have chosen the option with more
rapid delivery and higher cost, because its strategy is based on quality of product and
customer satisfaction. Knowing the strategic context for the decision can make a big
difference!

5. Provide an ongoing evaluation of the effectiveness of implementation in step 4. To pro-
vide an ongoing review of delivery costs, Wal-Mart top management instructs operational
managers in the firm to present an updated review of the decision to top management once
every quarter. In this way, changes in costs or strategic objectives will be reviewed on a
regular basis.

Look for these five steps for the topics in the chapters ahead.

|
‘ The Professional Environment of Cost Management )

‘ LEARNING OBJECTIVE 5

Describe the professional
environment of the management
accountant, including
professional organizations and
professional certifications.

Personally, I’m always ready to learn, although I do not always like being taught.

Winston Churchill
If | had eight hours to chop down a tree, | would spend six sharpening my axe.

Abraham Lincoln

Winston Churchill, the former prime minister of the United Kingdom, and Abraham Lincoln,
the 16th president of the United States, understood the importance of continuous learning.
Their words apply equally well to the management accountant. Management accountants
must continuously improve their technical and other skills and maintain a constant high level
of professionalism, integrity, and objectivity about their work. Many professional organiza-
tions, such as the Institute of Management Accountants (IMA) and the American Institute of
Certified Public Accountants (AICPA), encourage their members to earn relevant professional
certifications, participate in professional development programs, and continually reflect on
the professional ethics they bring to their work.

Professional Organizations

The professional environment of the management accountant is influenced by two types of
organizations: one that sets guidelines and regulations regarding management accounting prac-
tices and one that promotes the professionalism and competence of management accountants.

The first group of organizations includes a number of federal agencies, such as the Inter-
nal Revenue Service, which sets product costing guidelines for tax purposes, and the Federal
Trade Commission (FTC), which, to foster competitive practices and protect trade, restricts
pricing practices and requires that prices in most circumstances be justified on the basis of
cost. In addition, the Securities and Exchange Commission (SEC) provides guidance, rules,
and regulations regarding financial reporting.

The role of the SEC was recently strengthened by the Sarbanes-Oxley Act of 2002 which
created the Public Company Accounting Oversight Board (PCAOB) to establish rules for
“auditing, quality control, ethics, independence, and other professional standards relating to
the preparation of audit reports for issuers.” Of particular importance to management accoun-
tants is that the SEC, in implementing the act, now requires each public company to disclose
in its annual report whether it has a code of ethics covering its chief financial executives,
including high-level management accountants such as the controller.

In the private sector, the Financial Accounting Standards Board (FASB), an independent
organization, and the AICPA supply additional guidance regarding financial reporting prac-
tices. The AICPA also provides educational opportunities in the form of newsletters, magazines,
professional development seminars, and technical meetings for management accountants.

Congress established the Cost Accounting Standards Board (CASB) in 1970 (Public
Law 91-379), which operates under the Office of Federal Procurement Policy “to make,
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REAL-WORLD FOCUS Where to Look for Information on Professional Organizations

American Institute of Certified Public Accountants (AICPA): American Accounting Association Management Accounting

www.aicpa.org/

Federal Trade Commission (FTC): www.ftc.gov/

Section (MAS): aaahg.org/MAS
Consortium for Advanced Manufacturing (CAM-I1): cam-i.org

Financial Executives International (FEI): www.financialexecutive.org Federal Government Accounting Standards: fasab.gov

Institute of Internal Auditors (lIA): www.iia.org Financial Accounting Standards Board: www.fasb.org

Institute of Management Accountants (IMA): www.imanet.org Public Company Accounting Oversight Board: www.pcaobus.org
Internal Revenue Service (IRS): www.irs.gov The International Federation of Accountants: www.ifac.org/
Securities and Exchange Commission (SEC): www.sec.gov/ Institute of Management Accountants, Statements on Manage-
Society of Management Accountants (SMAC, Canada): ment Accounting: www.imanet.org/publications_statements.asp

www.cma-Canada.org/

The Chartered Institute of Management Accountants (CIMA, UK):

www.cima.global.com

promulgate, amend and rescind cost accounting standards and interpretations thereof
designed to achieve uniformity and consistency in the cost accounting standards governing
measurement, assignment, and allocation of cost to contracts with the United States federal
government.” The CASB’s objective is to achieve uniformity and consistency in the cost
accounting standards used by government suppliers to reduce the incidence of fraud and
abuse. Twenty standards cover a broad range of issues in cost accounting.

In addition, to enhance cost accounting standards and financial reporting by federal gov-
ernmental entities, Congress established in 1990 the Federal Accounting Standards Advisory
Board. The FASAB publishes reports and documents on cost accounting concepts and stan-
dards that are comparable to those used in business firms.

Another group of organizations supports the growth and professionalism of management
accounting practice. The Institute of Management Accountants (IMA) is the principal organi-
zation devoted primarily to management accountants in the United States. The IMA provides
journals, newsletters, research reports, management accounting practice reports, professional
development seminars, and technical meetings that serve the broad purpose of providing con-
tinuing education opportunities for management accountants. An especially important ser-
vice of the IMA is its 35 Statements on Management Accounting (SMAs) which cover a
broad range of practice areas for the management accountant: leadership strategies and ethics
(4 statements), technology (1), strategic cost management (9), business performance manage-
ment (14), governance, risk, and compliance (2), and the practice of management account-
ing (5). In the United Kingdom, the Chartered Institute of Management Accountants (CIMA)
performs a similar role, as does the Society of Management Accountants (SMA) in Canada,
the Spanish Management Accounting Association, the French Accounting Association, and
the Institutes of Chartered Accountants in Ireland, Australia, Scotland, and India. Similar
organizations are present in most other countries around the world.

In areas related to the management accounting function, the Financial Executives Interna-
tional (FEI) provides services much like those provided by the IMA for financial managers,
including controllers and treasurers.

Because one of the management control responsibilities of the management accountant is
to develop effective systems to detect and prevent errors and fraud in the accounting records,
the management accountant commonly has strong ties to the control-oriented organizations
such as the Institute of Internal Auditors (11A).

Even if you’re on the right track, you’ll get run over if you just sit there.

Will Rogers
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Cost Management in Action A Case in Competitive Strategy:

Wal-Mart and Target

Wal-Mart and Target are two of the most successful retailers in the 2. Recently Wal-Mart has begun to advertise in the high-fashion

United States. Wal-Mart bears the slogan, “Save Money, Live Bet- magazine Vogue. How does this fit the firm’s strategy, or does it?
ter,” while Target stores say “Expect More, Pay Less.” If you have 3. While customer's are pleased with Wal-Mart's low prices, there
shopped at either of these stores you will likely have formed an opin- is ongoing controversy about the firm’s negative effect on other
ion about the stores and how they compete. retailers where Wal-Marts are located. For example, the closing
Required of 30 supermarkets in Oklahoma City in recent years has been

1. Based on your experience, explain what you think are the com-
petitive strategies of these retailers. Are they key competi-
tors, targeting the same customers? Do you think each firm has

attributed to Wal-Mart's arrival. What are your thoughts on the
controversy? Are the ethical principles and standards of the man-
agement accountant relevant in this context?

adopted the most effective strategy? Why or why not?

LEARNING OBJECTIVE 6
Understand the principles and
rules of professional ethics and
explain how to apply them.

Professional Certifications

The role of professional certification programs is to provide a distinct measure of experi-
ence, training, and performance capability for the management accountant. Certification is
one way in which the management accountant shows professional achievement and stature.
Two types of certification are relevant for management accountants. The first is the Certified
Management Accountant (CMA) designation administered by the Institute of Management
Accountants, which is achieved by passing a qualifying exam and satisfying certain back-
ground and experience requirements. The exam has four parts: (1) business analysis, includ-
ing global business, financial statement analysis, and economics; (2) management accounting
and reporting; (3) strategic management; and (4) business applications (the applications of
topics in parts 1 through 3, plus ethics, behavioral issues, and organizational issues). The
material required for part (2) of the exam is covered throughout this book; portions of parts
(1), (3), and (4) are also covered.

The second certification is the Certified Public Accountant (CPA) designation. Like the
CMA, the CPA is earned by passing a qualifying exam, which the AICPA prepares and grades,
and by satisfying certain background, education, and experience requirements. Unlike the
CMA, which is an international designation, the CPA certificate is awarded and monitored
in the United States by each state and territorial jurisdiction which has its own set of criteria.
While the CPA designation is critical for those accountants who practice auditing, the CMA
is widely viewed as the most relevant for those dealing with cost management issues. Many
countries have certificates that are similar to the CPA and CMA, and many management
accountants have both the CMA and the CPA certification.

Professional Ethics

Ethics is an important aspect of the management accountant’s work and profession. Pro-
fessional ethics can be summed up as the commitment of the management accountant to
provide a useful service for management. This commitment means that the management
accountant has the competence, integrity, confidentiality, and credibility to serve manage-
ment effectively.

The IMA Statement of Ethical Professional Practice

The ethical behavior of the management accountant is guided by the code of ethics of the
Institute of Management Accountants (IMA). The IMA code of ethics specifies minimum
standards of behavior that are intended to guide the management accountant and to inspire a
very high overall level of professionalism. By complying with these standards, management
accountants enhance their profession and facilitate the development of a trusting relationship
in which managers and others can confidently rely on their work.

The IMA statement of ethical professional practice contains four main standards: (1) com-
petence, (2) confidentiality, (3) integrity, and (4) credibility (Exhibit 1.10). The standard of
competence requires the management accountant to develop and maintain the skills necessary

for her or his area of practice and to continually reassess the adequacy of those skills as their
21
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EXHIBIT 1.10
Institute of Management
Accountants Code of Ethics

Source: www.imanet.org

1. Competence

Each member has a responsibility to:

1. Maintain an appropriate level of professional expertise by continually developing knowledge and
skills.

2. Perform professional duties in accordance with relevant laws, regulations, and technical
standards.

3. Provide decision support information and recommendations that are accurate, clear, concise, and
timely.

4. Recognize and communicate professional limitations or other constraints that would preclude
responsible judgment or successful performance of an activity.

2. Confidentiality

Each member has a responsibility to:

1. Keep information confidential except when disclosure is authorized or legally required.

2. Inform all relevant parties regarding appropriate use of confidential information. Monitor
subordinates” activities to ensure compliance.

3. Refrain from using confidential information for unethical or illegal advantage.

3. Integrity

Each member has a responsibility to:

1. Mitigate actual conflicts of interest. Regularly communicate with business associates to avoid
apparent conflicts of interest. Advise all parties of any potential conflicts.

2. Refrain from engaging in any conduct that would prejudice carrying out duties ethically.

3. Abstain from engaging in or supporting any activity that might discredit the profession.

4. Credibility

Each member has a responsibility to:

1. Communicate information fairly and objectively.

2. Disclose all relevant information that could reasonably be expected to influence an intended
user's understanding of the reports, analyses, or recommendations.

3. Disclose delays or deficiencies in information, timeliness, processing, or internal controls in
conformance with organization policy and/or applicable law.

firm grows and becomes more complex. The standard of confidentiality requires adherence
to the firm’s policies regarding communication of data to protect its trade secrets and other
confidential information. Integrity refers to behaving in a professional manner (e.g., refrain-
ing from activities that would discredit the profession, such as unfair hiring practices) and to
avoiding conflicts of interest (e.g., not accepting a gift from a supplier or customer). Finally,
credibility refers to the need to maintain impartial judgment (e.g., not developing analyses
to support a decision that the management accountant knows is not correct). The guiding
principles behind these standards are honesty, fairness, objectivity, and responsibility. IMA
members are expected to behave in accordance with these principles and standards.

How to Apply the Code of Ethics

Handling situations in which an ethical issue arises can be very challenging and frustrating.
To effectively resolve an ethical issue, it is crucial to understand the firm’s business and strat-
egy. Determining whether a particular action is ethical requires an understanding of the busi-
ness context to understand the intent of the act—is it for a business purpose or is it intended to
mislead or disguise fraud? An example is Sherron Watkins, an Enron Corporation employee,
who is credited with bringing that firm’s 2001 accounting fraud to light. She wrote a let-
ter to the CEO about financial accounting practices at Enron that did not appear to fit the
firm’s business or strategy. In contrast, Betty Vinson at first rejected and then agreed to make
false accounting entries that were part of the accounting scandal at WorldCom in 2001-2002.
As noted by the U.S. attorney prosecuting the case against Ms. Vinson, “. .. just following
orders” is not an excuse for breaking the law.® The IMA has suggested guidance for resolving
ethical issues, shown in Exhibit 1.11

5 Susan Pulliam, “A Staffer Ordered to Commit Fraud Balked, Then Caved,” The Wall Street Journal, June 23, 2003, p. A1.
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EXHIBIT 1.11
IMA Guidance on Resolving
Ethical Conflicts

Source: Institute of Management
Accountants’ Web site www.imanet.org
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Resolution of Ethical Conflict

In applying the Standards of Ethical Professional Practice, you may encounter problems identifying
unethical behavior or resolving an ethical conflict. When faced with ethical issues, you should follow
your organization’s established policies on the resolution of such conflict. If these policies do not
resolve the ethical conflict, you should consider the following courses of action:

1. Discuss the issue with your immediate supervisor except when it appears that the supervisor is
involved. In that case, present the issue to the next level. If you cannot achieve a satisfactory
resolution, submit the issue to the next management level. If your immediate superior is the chief
executive officer or equivalent, the acceptable reviewing authority may be a group such as the
audit committee, executive committee, board of directors, board of trustees, or owners. Contact
with levels above the immediate superior should be initiated only with your superior's knowledge,
assuming he or she is not involved. Communication of such problems to authorities or individuals
not employed or engaged by the organization is not considered appropriate, unless you believe
there is a clear violation of the law.

2. Clarify relevant ethical issues by initiating a confidential discussion with an IMA Ethics Counselor
or other impartial advisor to obtain a better understanding of possible courses of action.

3. Consult your own attorney as to legal obligations and rights concerning the ethical conflict.

Summary The central theme of this book is that cost management information includes all the informa-

tion that managers need to manage effectively to lead their firms to competitive success. Cost
management information includes both financial and nonfinancial information critical to the
firm’s success. The specific role of cost management in the firm differs depending on the
firm’s competitive strategy;, its type of industry and organization (manufacturing firm, service
firm, merchandising firm, not-for-profit organization, or governmental organization), and the
management function to which cost management is applied (the functions are strategic man-
agement, planning and decision making, management and operational control, and prepara-
tion of financial statements).

Changes in the business environment have altered the nature of competition and the types
of techniques managers use to succeed in their businesses. These changes include (1) an
increase in global competition; (2) lean manufacturing; (3) advances in information technolo-
gies, the Internet, and enterprise resource management; (4) a greater focus on the customer;
(5) new forms of management organization; and (6) changes in the social, political, and
cultural environment of business.

Management accountants have responded to the above six changes in the contemporary
business environment with 13 methods that are useful in implementing strategy in these
dynamic times. The first six methods focus directly on strategy implementation—the bal-
anced scorecard/strategy map, value chain, activity-based costing, business intelligence, tar-
get costing, and life-cycle costing. The next seven methods focus on strategy implementation
through a focus on process improvement—benchmarking, business process improvement,
total quality management, lean accounting, the theory of constraints, enterprise sustainability,
and enterprise risk management.

To apply new management methods effectively, it is crucial that the management account-
ant understand the firm’s strategy. Strategy is the set of plans and policies that a firm employs
to develop a sustainable competitive advantage. Using Michael Porter’s framework, a firm can
compete effectively either as a cost leader or through differentiation.

A variety of professional organizations supports management accounting, including the
Institute of Management Accountants (IMA), the American Institute of Certified Public
Accountants (AICPA), the Financial Executives International (FEI), and The International
Federation of Accountants (IFAC), among others. Several relevant certification programs rec-
ognize competence and experience in management accounting; they include the Certified
Management Accountant (CMA) and the Certified Public Accountant (CPA).

The management accountant is responsible to the firm and to the public for maintaining a
high standard of performance and ethical responsibility, as set forth in the IMA Statement of
Ethical Professional Practice. The professional ethics standards of the management accountant
include competence, confidentiality, integrity, and credibility.
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Comments on Cost A Case in Competitive Strategy: Wal-Mart and Target

Management These questions are intended for open discussion and expression of differences of opinion. Here we have
in Action a proforma of some thoughts on these competitive issues, combined with some of the most recent news
reports available at the time of publication.

1. Most would argue that Wal-Mart is a cost leader because of its focus on low prices. Its operating efficien-
cies and persistent pursuit of low costs from its suppliers help Wal-Mart to achieve these low prices; the
slogan says it all about that firm, “Save Money, Live Better.”

Target also values low prices, but competes somewhat differently. As the company Web site states, the
firm has a “promise of differentiation and value” and “upscale, fashion forward.” Moreover, the Target
financial report to the SEC (10K) states that, for Target, the competitive focus is “brand recognition,
customer service, store location, differentiated offerings, value, quality, fashion, price, advertising, depth
of selection, and credit availability.” These statements point to a differentiated firm, even though low
price is an element of the contribution. Another difference is that Target’s advertising budget is somewhat
larger, at 3% of sales, relative to 1% at Wal-Mart.

Perhaps another indicator: where do the richest 10% of Americans shop? For these wealthy Americans,
Home Depot, Target, and Costco are the three most popular retailers (Costco is another low-cost retailer,
with fewer customers—and a different customer base).

Men Women
Target 46% 61%
Home Depot 69 60
Costco 46 54

At the time of this writing, April 2009, Wal-Mart has had a stock price decline of 11% over April 2008,
while Target’s stock priced has fallen by 27% in the same period. Why? A major reason is that the decline
in the economy and customer expectations during this period drew more cost-conscious shoppers to
Wal-Mart, while in contrast, the upscale message of Target is losing traction. Further, a Citigroup study
found that, while Target’s prices are within 1-3% of Wal-Mart, 87% surveyed shoppers said they shopped
at Wal-Mart because it is the cheapest. The conundrum for Target at this time of economic decline is
that shoppers place a much higher value on the reputation of Target over Wal-Mart. A study reported by
BusinessWeek in July 2007 indicated that if Wal-Mart had the reputation among shoppers that Target had,
Wal-Mart’s stock price would increase by an estimated 5%.

2. The decision to advertise in Vogue shows Wal-Mart’s intent to change customer expectations, and to get
the message out to consumers that Wal-Mart has quality fashion products. The initial ad piece appeared
in the September 2005 issue of Vogue. In mid-2005, Wal-Mart selected John Fleming to head up market-
ing; Mr. Fleming previously led the firm’ online business and is also a 19-year veteran of Target Corp.
The question is, can Wal-Mart manage to be arguably the world’s best cost leader, and show some style
at the same time?

3. The controversy over Wal-Mart’s competitive and labor practices has drawn a lot of comment in the
press, and opinions are divided. One line of argument would say that, as for any large business, Wal-
Mart must compete in an increasingly competitive global economy, while others would say that their
values are in conflict with this type of competition. The role of the management accountant in this con-
text is to help the firm succeed, and to do so in an ethical manner, as set out in the IMA principles and
standards—competence, integrity, confidentiality, and credibility.




Self-Study Problem
(For solution, please turn
to the end of the chapter.)

Questions
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Source: “Can Wal-Mart Fit Into a White Hat,” BusinessWeek, October 3, 2005, pp. 94-96; “Wal-Mart's Fashion Fade,” The Wall
Street Journal, July 2, 2004, p. B1; “Wal-Mart Sets Out to Prove It's in Vogue,” The Wall Street Journal, August 25, 2005, p. B1;
“Where do the Rich Shop?” BusinessWeek, May 24, 2004, p. 13; “Corporate Scandals Hit Home: Reputations of Big Companies
Tumble,” The Wall Street Journal, February 19, 2004, p. B1; Gary McWilliams, “Customers Trade Down as Economic Angst
Grows,” The Wall Street Journal, July 11, 2008, p. 1; Ann Zimmerman, “As Message Misses Mark, Target's Profit Drops,” The
Wall Street Journal, February 27, 2008, p. B1; Jennifer Reingold, “How Target Does It,” Fortune, March 31, 2008, pp. 74-86; Pete
Engardio and Michael Arndt, “What Price Reputation?” BusinessWeek, July 9, 2007, pp. 70—79; Gary McWilliams, “Credit Card
Ills, Weak Sales Hurt Target,” The Wall Street Journal, August 20, 2008. p. B3. Also, the firms’ Web sites: Wal-Mart at www.
wal-mart.com and Target at www.target.com

Strategy: An Ethical Issue

Frank Sills, the CEO and founder of ENVIRO-WEAR, is facing the first big challenge of his young com-
pany. Frank began the company on the principle of environmental consciousness in the manufacture of
sports and recreation wear. His idea was to develop clothing that would appeal to active people who were
concerned about quality, about waste in manufacturing and packaging, and the environmental impact of the
manufacture of the goods they purchased. Starting with a small shop in Zebulon, North Carolina, Frank was
able to develop his small business through strategic alliances with mail-order merchandisers, and by effec-
tive public relations about his environmentally concerned processes. A special advantage for the young firm
was Frank’s knowledge of accounting and his prior experience as a CPA in a major public accounting firm
and as a controller (and CMA) of a small manufacturing firm.

ENVIRO-WEAR had reached $25,000,000 in sales in its sixth year, when a disastrous set of events put the
firm and its prospects in a tail spin. One of the key sales managers was overheard by a news reporter telling jokes
about the poor quality of the firm’ clothing, and the news of it spread quickly. Also, rumors (largely unfounded)
spread at the same time that the firm was not really as environmentally conscious in its manufacturing and pack-
aging as it claimed. The result was an immediate falloff in sales, and some retailers were returning the goods.

Frank intends to fire the manager and deny publicly any association with the manager’s comments, as
well as to defend the firm’s environmental record.

Required

1. On the basis of Porter’s analysis of strategic competitive advantage, what type of competitive strategy has
ENVIRO-WEAR followed? What type of strategy should it follow in the future?

2. What are the ethical issues involved in the case, and how would you resolve them?

1-1 Give four examples of firms you believe would be significant users of cost management information
and explain why.

1-2  Give three examples of firms you believe would not be significant users of cost management informa-
tion and explain why.

1-3 What does the term cost management mean? Who in the typical firm or organization is responsible
for cost management?

1-4 Name three professional cost management organizations and explain their roles and objectives.
1-5 What type of professional certification is most relevant for the management accountant and why?

1-6  List the four functions of management. Explain what type of cost management information is appro-
priate for each.

1-7  Which is the most important function of management? Explain why.

1-8 Identify the different types of business firms and other organizations that use cost management infor-
mation, and explain how the information is used.

1-9 Name a firm or organization you know of that you are reasonably sure uses cost management and
explain why it does so. Does it use cost leadership or differentiation, and why?

1-10 As firms move to the Internet for sales and customer service, how do you expect their competitive
strategies will change?

1-11 As firms move to the Internet for sales and customer service, how do you expect their need for cost
management information will change?

1-12 What are some factors in the contemporary business environment that are causing changes in business
firms and other organizations? How are the changes affecting the way those firms and organizations
use cost management information?

1-13 Contrast past and present business environments with regard to the following aspects: basis of com-
petition, manufacturing processes and manufacturing technology, required labor skills, emphasis on
quality, number of products, number of markets, types of cost management information needed, man-
agement organizational structure, and management focus.

1-14 Name the 13 contemporary management techniques and describe each briefly.
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Brief Exercises

Exercises

Problems

1-15
1-16

1-17

1-18

1-19

1-20

1-21

1-22

1-23

1-24

Identify what you think is a very successful firm and explain why. How did it become successful?
Do you think there is value to the firm and to its shareholders of a strong ethical climate in the firm?
a. Why or why not?

b. A recent survey showed that 29 percent of teenagers in the United States believe that “one has to
bend the rules to succeed” in business. Comment on this result and discuss the implications.

In 2004 the drug VIOXX was removed from the market by the pharmaceutical giant, Merck & Co. The
drug was used to relieve arthritis pain and was especially beneficial for patients who needed a medica-
tion that was easy on the stomach. But research reports showed there was a risk of strokes and heart at-
tacks after taking VIOXX for 18 months. Evaluate Merck’s decision on business and ethics grounds.

What would you consider to be the strategy of the Coca-Cola company, cost leadership or differentia-
tion, and why?

What is a commodity? Give some examples of what you consider to be commodities and explain
whether you think the company making the commodity product or service is a cost leader or a dif-
ferentiator and why.

Take as an example the bank where you have your account(s) and say whether you think it is a cost
leader or a differentiator and why.

Consider the three broad categories of firms: manufacturers, retailers, and service firms. Give an
example of a cost leader and a differentiator in each of the three categories. Do there tend to be more
cost leaders relative to differentiators in one or more of these categories?

Michael Porter argues a firm cannot be at the same time a cost leader and a differentiator. Do you
think a firm could be a cost leader and then become a differentiator, or vice versa?

What is the difference between strategy and planning?

Strategy, Real Estate Services As a management accountant in a small real estate services firm,
you have become aware of a strategic initiative in your firm to promote its services to a new class
of customers. Currently, most of your firm’s customers lease space in large office buildings where
they might occupy three or more floors of the building. Your firm provides maintenance, security,
and cleaning services for the office space leased by these customers. The strategic initiative you have
discovered is to seek out smaller firms that occupy as small a space as a few thousand square feet.
You know that most of these smaller firms are now serviced in a haphazard manner, with part-time
help for which turnover is very high; some of the smaller office buildings might not employ security
of any kind. You expect that the demand for your company’s services among firms of this smaller size
will be good, but you are worried about the profitability of these new customers. In fact, although you
cannot prove it with hard numbers, you are sure that this new strategy will cause big losses for your
firm. You have not been consulted about this new strategy by the firm’s owners because you are not
viewed as part of the management decision-making team. You would like very much, however, to be
more involved in the company’s strategy development and decision making.

Required What should you do or say about this new strategic initiative?

1-25

Risk Management, Enterprise Sustainability, and Lean Accounting Jane Englehard is a feature writer
for National Business Weekly. Her assignment is to develop a feature article on enterprise risk manage-
ment. Her editor has asked her to research the available literature, including the Institute of Management
Accountants Statements on Management Accounting (SMAs; www.imanet.org/publications_statements.
asp.), and to write an informative article that would be useful to those who are not familiar with the topic.
Note that the download of an SMA is free but it does require a login with your name, address, and e-mail
address (you may enter your university or college where it indicates “company™).

Required
1. What are some of the key points that Jane should integrate into her article on enterprise risk manage-
ment? What are the main ideas she would want to communicate in her article?

2. Same as (1) above, but assume Jane’s topic is enterprise sustainability.
3. Same as (1) above, but assume Jane’s topic is lean accounting.

1-26

Contemporary Management Techniques Tim Johnson is a news reporter and feature writer for The
Wall Street Review, an important daily newspaper for financial managers. Tim’s assignment is to de-
velop a feature article on target costing, including interviews with chief financial officers and operat-
ing managers. Tim has a generous travel budget for research into company history, operations, and
market analysis for the firms he selects for the article.


http://www.imanet.org/publications_statements
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Required
1. Tim has asked you to recommend industries and firms that would be good candidates for the article.
What would you advise? Explain your recommendations.

2. Assume that Tim’s assignment is a feature article on life-cycle costing. Answer as you did for
requirement 1.

3. Assume that Tim’s assignment is a feature article on the theory of constraints. Answer as you did for
requirement 1.

1-27 Professional Organizations and Certification lan Walsh has just been hired as a management ac-
countant for a large manufacturing firm near his hometown of Canton, Ohio. The firm manufactures
a wide variety of plastic products for the automobile industry, the packaging industry, and other
customers. At least initially, lan’s principal assignments have been to develop product costs for new
product lines. His cost accounting professor has suggested to lan that he begin to consider profes-
sional organizations and professional certifications that will help him in his career.

Required Which organizations and certifications would you suggest for lan, and why?

1-28 Balanced Scorecard Johnson Industrial Controls, Inc. (JIC), is a large manufacturer of specialized
instruments used in automated manufacturing plants. JIC has grown steadily over the past several
years on the strength of technological innovation in its key product lines. The firm now employs 3,500
production employees and 450 staff and management personnel in six large plants located across the
United States. In the past few years, the growth of sales and profits has declined sharply, because of
the entrance into the market of new competitors. As part of a recent strategic planning effort, JIC iden-
tified its key competitive strengths and weaknesses. JIC management believe that the critical strengths
are in the quality of the product and that the weakness in recent years has been in customer service,
particularly in meeting scheduled deliveries. The failure to meet promised delivery dates can be quite
costly to JIC’s customers, because it is likely to delay the construction or upgrading of the customers’
plants and therefore delay the customers’ production and sales.

JIC’s management believes that the adoption of the balanced scorecard for internal reporting might
help the firm become more competitive.

Required

1. Explain how the balanced scorecard might help a firm like JIC.

2. Develop a brief balanced scorecard for JIC. Give some examples of the items that might be included in
each of these four parts of the scorecard: (a) customer satisfaction, (b) financial performance, (c) manu-
facturing and business processes, and (d) human resources.

1-29 Banking, Strategy, Skills A large U.S.—based commercial bank with global operations recently initi-
ated a new program for recruiting recent college graduates into the financial function of the bank.
These new hires will initially be involved in a variety of financial functions, including transactions
processing, control, risk management, business performance reporting, new business analysis, and
financial analysis. Recognizing that they are competing with many other banks for the relatively small
number of qualified graduates, the firm has assigned you to develop a skills statement to be used in
college recruiting as well as an in-house training program for new hires. You have some old training
manuals and recruiting guides to assist you, but your boss advises you not to use them but to start with
a fresh page. The reason for developing new materials is that the bank recently reorganized based on
new management methods.

Required

1. Briefly explain 8 to 10 critical success factors for this bank. Consider how a bank of this size remains
competitive and successful.

2. Develop a one-page outline of the skills statement and training program that your boss requested. Be brief
and specific about the proper job description of a new employee in the finance area of the bank. What is
the role of professional ethics, if any, in the job description? Hint: Use a balanced scorecard approach.

1-30 Consulting, Skills A consulting firm offering a broad range of services will soon visit your college
to recruit graduates. This firm has more than 20,000 professional staff in 275 offices of 11 different
countries. Most of its clients are large corporations in a variety of different industries. Because of the
opportunity for the experience and travel, you are very interested in getting a job with this firm. You
have an interview in two weeks, and you’re planning to do some research about the firm and the job
to be as well prepared as you can be for the interview.

Required Write a brief, one-half page statement of what you think the job description for this employer is.
What skills would you need to succeed as a consultant in this firm?
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Mesa has a rather limited range of services: mortgage loans, installment (mostly auto) loans, com-
mercial loans, checking and savings accounts, and certificates of deposit. Mesa’s management has
learned that activity analysis could be used to study the efficiency of the bank’s operations.

= 1-31 Aectivity Analysis in a Bank Mesa Financial is a small bank located in west Texas. As a small bank,
é\/;

Required
1. Explain how activity analysis might help a bank like Mesa.
2. Give six to eight examples of activities you would expect to identify in Mesa’s operations.

1-32 Ethics, Product Quality HighTech, Inc., manufactures computer chips and components. HighTech
has just introduced a new version of its memory chip, which is far faster than the previous version.
Because of high product demand for the new chip, the testing process has been thorough but hurried.
As the firm’s chief of operations, you discover after the chip has been on the market for a few months
and is selling very well that it has a minor fault that will cause hard-to-discover failures in certain,
very unusual circumstances.

Required Now that you know of the chip’s faults, what should you disclose and to whom should you
disclose it?

1-33 Strategy: Selling Electronics Samsung, the large Korean manufacturer of electronics, has just de-
veloped a new 80-inch plasma TV. The TV is expected to retail in the range of $50,000. Normally,
Samsung sells its TVs and other electronics in Big Box retailers such as Best Buy. In this case, Sam-
sung is thinking of choosing a different means to retail the product.

Required What retail store or stores, or what method would you suggest Samsung should use in selling
its new TV?

1-34 Strategy; Calvin Klein For many, the name Calvin Klein (CK) is synonymous with high-fashion
clothing and accessories, super models, and fashion shows. It has an image of quality and style. In re-
ality, a significant amount of CK products are sold by discount retailers such as Costco. How can this
be? The answer is that 69-year-old designer Calvin Klein licensed Warnaco Group and other manu-
facturers to produce his products. Under this arrangement, CK receives a royalty based on Warnaco’s
sales. As it turns out, Warnaco found that it could be more successful with the brand through a broad
strategy involving a number of retailers, including discounters.

Required What type of strategy (cost leadership or differentiation) is Calvin Klein following at this time?
Comment on how effective you think the relationship with Warnaco is likely to be.

1-35 Strategy; BMW In 2003 the premier auto manufacturer, BMW, introduced a new compact SUV (the
X3) in an effort to grab a greater share of the overall luxury car market. Because its own resources
were pretty well tapped out by a large number of new vehicles BMW had already introduced, the
automaker decided to have the new SUV built by the parts manufacturer, Magma International, based
in Toronto. The vehicles would be manufactured by Magma in an Austrian plant.

Required Comment on the strategic issues surrounding BMW?’s introduction of this new SUV. Do you
think the company made the right decisions? Why or why not?

1-36 Strategy; Innovation One common measure of a firm’s efforts in innovation is the amount the firm
spends on research and development and capital spending (new plant and equipment) relative to
other expenditures. Based on 2004 information for U.S. firms in the Standard and Poor’s 500 stock
index, innovation measured in this way differs significantly among industries. The highest rates of
innovation are in software and services, semiconductors, drugs, biotech, and technology hardware.
Somewhat lower levels of innovation are seen in the food and beverage, consumer goods, household
products, and automobile industries.

Required

1. Comment on the differences observed above from a strategic point of view.

2. When compared to large non-U.S. firms in the Standard and Poor’s database, the highest innovators have
a similar rate of innovation in the U.S. and non-U.S. firms for the household products industry and the
food and beverage industry. However, the rate of innovation is somewhat higher for non-U.S. firms in
the auto industry and consumer goods industry, but somewhat higher in the United States for firms in the
software and services, drug, biotech, and semiconductor industries. Comment on these differences from
strategic and global competitive points of view.

1-37 Strategy; Analyzing a Commodity Business SanDisk Corp, the Sunnyvale, California, firm, is the
world’s largest manufacturer of removable memory disks used in digital cameras, cell phones, mu-
sic players, and game consoles. Like many electronic components of this type, the business is very
cyclical and price competitive. Most analysts view the product as a commodity, and thus vulnerable
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to global low-cost competition. SanDisk has adopted a new strategy to attempt to distinguish itself
based on innovation and increased advertising. The firm has developed waterproof memory cards
and cards with a security feature—the owner’s fingerprint is needed to operate the device.

Required What type of strategy did SanDisk follow at this time? What strategy was intended in SanDisk’s
new plans? Comment on how successful you think the new strategy would be.

@ 1-38 Ethics; The WorldCom Scandal The story of the telecom giant WorldCom came to a sad turn in
2002 as the firm filed for bankruptcy, with some of the managers facing criminal charges for fraud.
In 2000 a severe slump in the telecom business led to pressures within WorldCom to reduce expenses
and improve the financial statements to meet investor expectations. On orders from top managers,
accountants within the firm created fraudulent financial statements, ultimately resulting in an $11 bil-
lion fraud. The fraud was detected as a result of an inquiry by the SEC, which led an internal auditor
within WorldCom to start an investigation that uncovered the fraud in 2002. The successor firm, MCI
(which had previously merged with WorldCom and is now part of Verizon), under the leadership of
new top management, formed the office of chief ethics officer who had the responsibility for MCI’s
policy of training all MCI’s U.S.-based employees, an ethics hotline, an ethics pledge signed by the
firm’s top 100 executives, and a company code of ethics, among other responsibilities.

Required What should be the role of an ethics officer? To whom should the ethics officer report within the
organization? Do you think MCI had a good plan for ensuring ethical behavior within the firm? How would
you change the MCI ethics policy, if at all?

1-39 Ethics; Who, What, and Where?; Use of Internet Occupational fraud is defined by the Associa-
tion of Certified Fraud Examiners (ACFE) as “the use of one’s occupation for personal enrichment
through the deliberate misuse or misapplication of the employing organization’s resources or assets”.
This means that the perpetrator of the fraud steals assets from the employer, in contrast to financial
fraud in which the firm’s financial statements are misrepresented. For example, the Enron case is a
case of financial fraud, while the theft of the company’s inventory by an employee would be occupa-
tional fraud. The ACFE completed a study of 508 cases of occupational fraud reported in 2004 (www.
acfe.com/documents/2004RttN.pdf). The study shows some distinct patterns to these fraud cases.

Required Go to the ACFE link shown above and review the study to determine the following.

1. Are first time offenders more likely or less likely to commit fraud?
2. Most frauds are detected by audit, revealed by the perpetrator, or exposed by a tip from another employee?

3. Does or does not a fraud hot line which employees can use to report suspected fraud help in reducing the
cost of fraud?

4. Is the cost of fraud higher in small companies or larger companies?
5. Is age or gender of the perpetrator associated with the cost of fraud?

6. What do these results tell you about the incidence of fraud and how a company can best protect itself
from occupational fraud?

1-40 Strategy; Auto Tire Manufacturing Michelin, the 118-year-old French manufacturer of tires, is a
worldwide leader in tire sales. But there are plenty of challenges. One is the growth of low-cost tire
producers in Southeast Asia and elsewhere. Michelin knows that most tire buyers are shopping pri-
marily for price, viewing tires primarily as a commodity. This is true even though the problems with
Firestone and other tire makers in recent years have brought consumer attention to tire safety. To help
differentiate his firm’s product, Edouard Michelin (Michelin’s former CEO) pushed development of
technologically advanced tires that, for example, provide blowout protection and are more suited for
high-performance use.

Required s the auto tire a commodity? Would you consider Michelin to be a cost leader or a differentia-
tor, and why?

1-41 Strategy; Brand Value Each year, BusinessWeek reports the 100 top brands in the world. The leading
brands are determined from a calculation by Interbrand Corp, an independent rater. The calculation is
based on an analysis to determine what portion of the firm’ sales and earnings can be credited to the
firm’s brand. For 2007 (reported in the September 29, 2008, issue), the top 10 brands were, in order:

Coca-Cola
IBM

Microsoft
GE
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Nokia
Toyota

Intel
McDonald’s
Disney
Google

In 2009, BusinessWeek (April 20, 2009) also reported a survey by the Boston Consulting Group of 2,700
senior executives to determine the world’s most innovative companies. The top 10 in order are:

Apple

Google

Toyota

Microsoft
Nintendo

IBM
Hewlett-Packard
Research in Motion
Nokia

Wal-Mart

Required Which of the above firms would you classify as a cost leader and which would you classify as
a differentiator, and why?

1-42 Strategy and Balance Scorecard; Customer Service In its ranking of firms on the basis of customer
service, BusinessWeek (March 2, 2009) collaborated with J.D. Power & Associates (a global market-
ing information firm that conducts independent surveys of customer satisfaction; BusinessWeek and
J.D. Power are both owned by McGraw-Hill Companies) to develop a list of the top companies. The
ranking was based in part on ratings by J.D. Power and also by a survey of 5,000 readers of Business-
Week. The top 10 firms are listed in order:

Amazon.com

USAA, an insurance firm for military personnel
Jaguar

Lexus

The Ritz-Carlton

Publix Supermarkets

Zappos.com, online retail

Hewlett-Packard

T. Rowe Price, brokerage

. Ace Hardware
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Required Which of the above firms would you classify as a cost leader and which as a differentiator, and why?

@ 1-43 Ethics, Product Quality Green Acres, Inc., is a large U.S.-based multinational producer of canned

fruits and vegetables. While Green Acres has a reputation of traditionally using only organic suppliers
for its fruits and vegetables, it has recently experimented with produce from farmers known to have
genetically modified crops. These genetically modified fruits and vegetables are often cheaper than
their organic counterparts because farmers are able to achieve greater yields than with organic crops,
and they have provided the firm with a way to cut its production costs. As Green Acres’ chief of op-
erations, the firm’s marketing researchers have informed you that consumers continue to view Green
Acres’ products as organic despite the fact that Green Acres has never placed the word organic on
its product labels. Moreover, the marketing researchers have discovered that Green Acres’ sales and
profits have dramatically increased due to this misperception in the wake of debates over the health
and environmental consequences of genetically modified organisms.

Required Now that you know of your consumers’ misperception about your product, should you disclose
your use of genetically modified crops to the public?

1-44 Strategy; Discounting, Differentiating, and Contract Manufacturing Contract manufacturing refers
to a process in which one company, the contract manufacturer, produces the same or very similar prod-
ucts for other manufacturers or retailers. As an example, headquartered in Singapore, Flextronics is a
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large electronics manufacturing services company providing design, engineering, and manufacturing
services to automotive, computing, consumer digital, industrial, and health care product companies.
Microsoft is one of Flextronics’ customers, among many others. Another example is High Tech Com-
pany (HTC), a Taiwan-based company that manufacturers cell phones and other products for the con-
sumer electronics industry. Acer is another Taiwan-based computer manufacturer, the fourth largest
in the world, but not a well-known brand. To change that image, Acer purchased Gateway Computer
in October 2007 and is shedding its contract manufacturing business. Both HTC and Acer are now
embarked on a strategy to gain brand recognition and to move away from the contract manufacturing
business.

In a related instance, Menu Food, Inc of Ontario, Canada, a contract manufacturer, produces pet
food for Procter and Gamble (lams brand), Colgate-Palmolive (Science Diet brand), and Wal-Mart
(the O’Roy brand). While Menu Food says it has 1,300 recipes, it may be hard to distinguish one
product from another except for the branding due to advertising and promotion by the manufacturers
and retailers who purchase the product from Menu and for differing prices.

In a final example, fashion products and fashion apparel by such well-known designers as Mar-
tha Stewart, Isaac Mizrahi, and Vera Wang are appearing in discount retail stores. Vera Wang has
developed a line of clothing for Kohl’s, Martha Stewart for K-Mart, and (until recently) Mizrahi
for Target.

Required For each of these cases of contract manufacturing, consider the strategic and competitive impli-
cations of the buyer-seller arrangement.

1. For the Taiwan-based companies HTC and Acer
2. For Menu Food
3. For Vera Wang and Martha Stewart

1-45 Learning about Different Professional Organizations; Using the Internet There are a number of pro-
fessional organizations throughout the world that represent the interests of the management account-
ant professional, providing educational materials and other services to the management accountant. A
partial list of some of these organizations is provided below.
Institute of Management Accounting: www.imanet.org/
Society of Management Accountants (Canada) www.cma-Canada.org/
Chartered Institute of Management Accountants (UK): www.cimaglobal.com
American Institute of Certified Public Accountants: www.aicpa.org/index.htm
Financial Executives International: www.financialexecutives.org

Required In 200 words or less, explain how the different organizations support the profession of manage-
ment accountant, that is, the nature and extent of the publications they offer, educational programs, and
other services. Use specific examples that you notice in reviewing the Web sites.

1-46 Current Economic Information; Use of the Internet There are a number of sources of economic and
demographic information that can assist the management accountant. The information includes finan-
cial information such as interest rates, employment, income, international trade, output of goods and
services, consumer price levels, and market values of stocks and bonds. The management accountant
uses this information to better understand the environment in which his or her firm competes. For ex-
ample, when interest rates are moving up (or down) rapidly, the management accountant will want to
consider the effect of the interest cost changes on his or her analysis and recommendations regarding
managing cash flow, introducing new products, improving or expanding production facilities, and so
on. There are many sources for this information; two useful sources are shown below:

White House Summary of Statistical Information: www.whitehouse.gov/fsbr/esbr.html
New York Stock Exchange: www.nyse.com

Required
Review only the White House statistics for international, output, and production statistics. Comment on the
current state of the economy that you see in these statistics, in 200 words or less.

1-47 Different Professional Certification Programs There are several professional certificate programs
that are of interest to management accountants. Each certificate is awarded based on the results of a
comprehensive exam plus other education and experience requirements. Perhaps the best known is the
CPA which is administered by each of the 50 states and five other jurisdictions in the United States.
The CPA certificate represents achievement of a broad knowledge of the accounting profession, in-
cluding auditing, tax accounting, and governmental accounting, among others. Information about the
CPA is available at the American Institute of Certified Public Accountants (AICPA) Web site.
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The Institute of Management Accountants (IMA) has a professional certification program leading
to the Certificate in Management Accounting (CMA). The CMA exam has a framework similar to that
of the CPA exam except that its focus is on broad business knowledge, strategy implementation, and
competence in management accounting, rather than taxation and auditing.

American Institute of Certified Public Accountants: www.aicpa.org/index.htm
Institute of Management Accounting: www.imanet.org/

Required Review the AICPA and IMA Web sites and, in 200 words or less, explain how the two certificate
programs differ, and which certificate program (if any) might be most appropriate for you given your cur-
rent career interests. Use specific examples that you notice in reviewing the Web sites.

Solution to Self- An Ethical Problem

Study Problem 1. ENVIRO-WEAR’s strategy to this point is best described as the differentiation strategy, wherein Frank
has been able to succeed by differentiating his product as environmentally sound. This has appealed to a
sufficient number of customers of sports wear, and ENVIRO-WEAR has grown accordingly. However,
given the unfortunate jokes made by the sales manager and the rumors, the differentiation strategy is
unlikely to continue to work, since the offense of the jokes and the disclosure of some discrepancies in
the manufacturing methods will undermine the appeal of environmentally sound manufacturing. Frank
will have to work quickly to maintain differentiation, perhaps through a quick response that effectively
shows the firm’s commitment to quality and environmental issues. Failing that, Frank should quickly
decide what change in strategy will be necessary for his firm to survive and continue to succeed. Frank
should consider a new strategy, perhaps based on cost leadership. The cost leadership strategy would
bring Frank into competition with different types of firms, and the question for Frank would be whether
his firm could successfully compete in that type of market.

2. There are a number of ethical issues in the case, which are especially important to Frank as a CMA and
a CPA with previous experience in public accounting practice where ethics are very important. Frank
should try to identify and understand the different options and the ethical aspects of the consequences
of those options. For example, should Frank deny all charges against the company? Should he undertake
an investigation to determine what his other sales managers think (do they have the same view as the of-
fensive sales manager)? Do the manufacturing processes of the firm really live up to the claimed quality
and environmental standards? It seems the relevant ethical issue requires communicating unfavorable
as well as favorable information and disclosing fully all relevant information that could reasonably be
expected to influence a consumer’s understanding of the situation. To disguise or mislead consumers and
others would be in conflict with the professional standards Frank is very familiar with.

Also at issue is whether it is appropriate to fire the offensive sales manager. Most would probably
agree that the firing is appropriate, since the sales manager has publicly put himself at odds with the
strategic goals of the firm. However, others might want to consider the consequences of the firing and
its fairness to the employee.
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CHAPTER TWDO

Implementing Strategy:

The Value Chain,
the Balanced Scorecard,
and the Strategy Map

After studying this chapter, you should be able to . . .

1. Explain how to implement a competitive strategy by using Strengths-Weaknesses-Opportunities-
Threats (SWOT) Analysis

Explain how to implement a competitive strategy by focusing on the execution of goals
Explain how to implement a competitive strategy using value-chain analysis
Explain how to implement a competitive strategy using the balanced scorecard

SO

Explain how to expand the balanced scorecard by integrating sustainability

Amazon.com typifies successful competition in the new economy far more than many firms.
Some would say that Amazon invented the Internet retailing business model that all other dot-
coms are struggling to copy. Amazon understands well the strategy (i.e., business model) of
developing and maintaining customer loyalty, which is the key to success in retail e-business,
and implements it effectively.

Speaking of Jeff Bezos, the founder and CEO of Amazon.com, Robert Hof of Business-
Week writes:

“Jeff Bezos . . . was one of the few dot-com leaders to understand that sweating the details
of Internet technologies would make all the difference. Amazon wasn’t the first store on
the Web. But Bezos beat rivals in inventing or rolling out new Internet technologies that
made shopping online faster, easier, and more personal than traditional retail. He offered
customized recommendations based on other buyers’ purchases, let people buy an item
with just one mouse click, and created personalized storefronts for each customer.”*

The amazing thing about Amazon is that it created such a successful strategy for e-commerce
at a time when there was no model to use as a guide. As Hof suggests, Amazon’ success
appears to come from its ability to deliver excellent customer service with very low prices. It
has differentiated itself through efficient and error-free operating systems that provide reli-
able, convenient service. Amazon’s operations are so efficient that it is now performing the
e-tail order-taking and order-filling services for several other retailers, including the retail
giant, Target; these services provide highly profitable fees to Amazon.com. Another growing
service area is the sale of used merchandise. The great news for Amazon is that these new
services provide fat margins, from 45 to 85 percent, far higher than e-tail sales.? How did
Amazon implement this strategy? By careful planning and disciplined execution.

" Robert D. Hof, “Jeff Bezos: The Wizard of Retailing,” BusinessWWeek, December 20, 2004.
2 Now Comes the Flood,"” BusinessWeek, August 8, 2005.
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Introduction to Strategy, Cost Management, and Cost Systems

Firms choose to compete by either cost leadership or differentiation, as explained in Chap-
ter 1. This chapter considers the various means for implementing that competitive strategy:
(1) SWOT analysis, (2) focus on execution, (3) value-chain analysis, and (4) the balanced
scorecard and the strategy map.

The chapter concludes with an introduction to enterprise sustainability, which we pres-
ent as an extension of the balanced scorecard. The value chain, balanced scorecard, and
strategy map are foundational concepts that will appear again throughout the remaining
chapters.

If you don’t set goals, you can’t regret not reaching them.

Yogi Berra

Strengths-Weaknesses-Opportunities-Threats (SWOT) Analysis

)

SWOT analysis

is a systematic procedure for
identifying a firm’s critical
success factors: its internal
strengths and weaknesses and
its external opportunities and
threats.

Skills or competencies that the
firm employs especially well are
called core competencies.

LEARNING OBJECTIVE 1

Explain how to implement

a competitive strategy by
using Strengths-Weaknesses-
Opportunities-Threats (SWOT)
Analysis.

One of the first steps in implementing strategy is to identify the critical success factors that
the firm must focus on to be successful. SWOT analysis is a systematic procedure for identi-
fying a firm’s critical success factors: its internal strengths and weaknesses and its external
opportunities and threats. Strengths are skills and resources that the firm has more abundantly
than other firms. Skills or competencies that the firm employs especially well are called core
competencies. The concept of core competencies is important because it points to areas of
significant competitive advantage for the firm; core competencies can be used as the build-
ing blocks of the firm’s overall strategy. In contrast, weaknesses represent a lack of important
skills or competencies relative to the presence of those resources in competing firms.

Strengths and weaknesses are most easily identified by looking inside the firm at its spe-
cific resources:

* Product lines. Are the firm’s products and services innovative? Are the product and ser-
vice offerings too wide or too narrow? Are there important and distinctive technological
advances?

* Management. What is the level of experience and competence?

* Research and development. Is the firm ahead of or behind competitors? What is the out-
look for important new products and services?

» Operations. How competitive, flexible, productive, and technologically advanced are the
current operations? What plans are there for improvements in facilities and processes?

« Marketing. How effective is the overall marketing approach, including promotion, selling,
and advertising?

» Strategy. How clearly defined, communicated, and effectively implemented is corporate
strategy?

Opportunities and threats are identified by looking outside the firm. Opportunities are
important favorable situations in the firm’s environment. Demographic trends, changes in reg-
ulatory matters, and technological changes in the industry might provide significant advan-
tages or disadvantages for the firm. For example, the gradual aging of the U.S. population
represents an advantage for firms that specialize in products and services for the elderly.
In contrast, threats are major unfavorable situations in the firm’s environment. These might
include the entrance of new competitors or competing products, unfavorable changes in gov-
ernment regulations, and technological change that is unfavorable to the firm.

Opportunities and threats can be identified most easily by analyzing the industry and the
firm’s competitors:®

» Barriers to entry. Do certain factors, such as capital requirements, economies of scale,
product differentiation, and access to selected distribution channels, protect the firm from

% The five forces of industry competition are adapted from Michael E. Porter, “The Five Competitive Forces that Shape Strategy,”
Harvard Business Review, January 2008, pp. 79-93.
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Globalization, Strategy, and Exchange Rates: The Euro

Since January 1999, the euro has been used as the common cur-
rency of many European countries. For the first 20 months following
its introduction, the euro steadily lost about 25 percent in its value
relative to the U.S. dollar. Due to changing economic circumstances,
the euro then began to rise in early 2002 and in August 2008 had risen
to $1.59, and then fell to a value of $1.26 in March 2009 due in part to
falling oil prices and recession pressures in the EU during the fall of
2008. The constant change of the value of the euro relative to the dol-
lar creates two types of strategic issues for U.S. and European firms.*
One is the effect on import and export opportunities. For example,
when the euro was falling this meant a higher cost for U.S. goods in
euro countries, which caused problems for U.S. exporters, especially
for smaller firms. Many firms, such as McDonald's, protect overseas
profits by hedging exchange rates, that is, buying and selling over-
seas currencies at fixed prices to guarantee a given exchange rate in

earnings are from anincrease in overseas sales. The rise of the dollar
in Fall 2008 is expected to reverse this trend.

*The Economic and Monetary Union (EMU) of Europe has 27 member coun-
tries, 15 of which have adopted the European currency, the euro. The EMU is
the long-term project for the economic unification of Europe. A major mile-
stone in this effort was the creation of the euro, the new single currency for
Europe, on January 1, 1999, by fixing exchange rates for adopting countries.
For more information, see http://europa.eu; Justin Scheck, “H-P Net Rises
14%, Helped by Overseas Sales,” The Wall Street Journal, August 20, 2008, p.
B1; Matthew Dolan, “Ford Casts Doubt on Sustainable Profit,” The Wall Street
Journal, April 25, 2008, p. B3; Jeff Opdyke, Ray A. Smith, and Sarah Nassauer,
“The Buck Is Back,” The Wall Street Journal,” October 28, 2008, p. D1; Joanna
Slater, “Multinationals in U.S. May See Profits Fall: Dollar's Rebound Becomes
a Burden,” The Wall Street Journal, September 6, 2008, p. B1. Current and
historical values for the exchange rate for the euro vs. the U.S. dollar and for
exchange rates for other currencies are available on the Federal Reserve
Web site: www.federalreserve.gov/releases/H10/hist/.

its business transactions. In the past few years, the falling dollar has
helped U.S. exporters such as Hewlett-Packard and Ford Motor Com-
pany and many others; for some U.S. multinationals, a large portion of

€

newcomers? Do other factors, including the cost of buyer switching or government regula-
tions and licensing restrictions restrict competition?

» Intensity of rivalry among competitors. Intense rivalry can be the result of high entry
barriers, specialized assets (and therefore limited flexibility for a firm in the industry),
rapid product innovation, slow growth in total market demand, or significant overcapacity
in the industry. How intense is the overall industry rivalry facing the firm?

» Pressure from substitute products. Will the presence of readily substitutable products
increase the intensity level of the firm’s competition?

e Bargaining power of customers. The greater the bargaining power of the firm’s cus-
tomers, the greater the level of competition facing the firm. Bargaining power of cus-
tomers is likely higher if switching costs are relatively low and if the products are not
differentiated.

» Bargaining power of suppliers. The greater the bargaining power of a firm’s suppliers,
the greater the overall level of competition facing the firm. The bargaining power of sup-
pliers is higher when a few large firms dominate the group of suppliers and when these
suppliers have other good outlets for their products.

SWOT analysis guides the strategic analysis by focusing attention on the strengths, weak-
nesses, opportunities, and threats critical to the company’s success. By carefully identifying
the critical success factors in this way, executives and managers can discover differences in
viewpoints. For example, what some managers might view as a strength others might view
as a weakness. SWOT analysis therefore also serves as a means for obtaining greater under-
standing and perhaps consensus among managers regarding the factors that are crucial to the
firm’s success.

A final step in the SWOT analysis is to identify quantitative measures for the critical suc-
cess factors (CSFs). Critical success factors are sometimes called value propositions, that is,
the CSF represents the critical process in the firm that delivers value to the customer. At this
final step the firm converts, for example, the CSF of customer service to a quantitative mea-
sure such as number of customer complaints, or a customer satisfaction score.

Identifying critical processes and developing measures for the CSFs involves a careful
study of the firm’ business processes. Product development, manufacturing, marketing,
management, and financial functions are investigated to determine in which specific ways

these functions contribute to the firm’s success. The objective at this step is to determine the
35
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EXHIBIT 2.1
Measuring Critical Success
Factors

Execution )

Introduction to Strategy, Cost Management, and Cost Systems

Critical Success Factor

Financial Factors

Profitability
Liquidity

Sales

Market value

Customer Factors

Customer satisfaction
Dealer and distributor

Marketing and selling

Timeliness of delivery
Quality

Internal Business Processes

Quality

Productivity

Flexibility
Equipment readiness

Safety

Learning and Growth

Product innovation

Timeliness of new product
Skill development

Employee morale
Competence

Other

Governmental and community

relations

How to Measure the CSF

Earnings from operations, earnings trend

Cash flow, trend in cash flow, interest coverage, asset turnover,
inventory turnover, receivables turnover

Level of sales in critical product groups, sales trend, percent of
sales from new products, sales forecast accuracy

Share price

Customer returns and complaints, customer survey

Coverage and strength of dealer and distributor channel
relationships; e.g., number of dealers per state or region

Trends in sales performance, training, market research activities;
measured in hours or dollars

On-time delivery performance, time from order to customer receipt
Customer complaints, warranty expense

Number of defects, number of returns, customer survey, amount
of scrap, amount of rework, field service reports, warranty
claims, vendor quality defects

Cycle time (from raw materials to finished product); labor
efficiency; machine efficiency; amount of waste, rework, and scrap
Setup time, cycle time

Downtime, operator experience, machine capacity, maintenance
activities

Number of accidents, effects of accidents

Number of design changes, number of new patents or
copyrights, skills of research and development staff

Number of days over or under the announced ship date
Number of training hours, amount of skill performance
improvement

Employee turnover, number of complaints, employee survey
Rate of turnover, training, experience, adaptability, financial and
operating performance measures

Number of violations, community service activities

specific measures that will allow the firm to monitor its progress toward achieving its strate-
gic goals. Exhibit 2.1 lists sample CSFs and ways in which they might be measured.

It is very hard to develop a unique strategy, and even harder, should you develop one, to
keep it proprietary. Sometimes a company does have a unique cost advantage or a unique
patented position. Brand position can also be a powerful competitive position—a special
advantage that competitors strive to match. However, these advantages are rarely permanent
barriers to others. . . . So, execution is really the critical part of a successful strategy.
Getting it done, getting it done right, getting it done better than the next person is far more
important than dreaming up new visions of the future.

Louis V. Gerstner, Jr.

Source: Louis V. Gerstner, Jr., Who Says Elephants Can’t Dance? (New York: Harper Business, 2002), pp. 229-230.




LEARNING OBJECTIVE 2
Explain how to implement a
competitive strategy by focusing
on the execution of goals.

EXHIBIT 2.2

Effects of Competitive Strategy
on Required Resources and
Execution
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Lou Gerstner is credited with the remarkable success of IBM in the 1990s. He became CEO
of IBM at a very troubled time for the company. He rejected the notion that he could save
the company with some high vision, but instead he determined that the company needed to
focus on execution. This meant determining the critical success factors and putting in place
the processes to develop, achieve, and regularly inspect these processes. At IBM this meant a
focus on the customer: beginning with a careful understanding of the customer’s needs, then
working on “faster cycle times, faster delivery times, and a higher quality of service.” The
service focus has served IBM well as its profits have grown to $10.5 billion in 2007 compared
to the $8 billion loss in 1993, the year Gerstner took over at IBM. Current IBM CEO, Samuel
J. Palmisano, continues Gerstner’s focus on execution. When referring to an earnings shortfall
in the first quarter of 2005, he noted that the company had trouble closing deals at the end of
the quarter, and “we attribute most of that to our (lack of) execution.” IBM’s stock fell sharply
in the first quarter of 2005 but recovered quickly and has been increasing ever since.

Effective execution requires a concise statement of strategy that is clearly communicated
within the organization. It requires a business process approach to management, in which the
CSFs are clearly identified, communicated, and acted upon. It means aligning strategy with
action, or as the saying goes, “plan your work and then work your plan.”

The nature of the types of CSFs that the manager executes depend, of course, on the type
of strategy. For cost leadership firms, the CSFs are likely to relate to operational performance
and quality, while differentiated firms are more likely to focus on the customer or innovation.
Exhibit 2.2 summarizes the differences between the two types of competition, the nature of
the required skills and resources, and the focus of efforts in execution. Also, while most topics
we cover in the text are applicable to executing strategy for both cost leadership and differenti-
ated firms, the topics in Part Three (Operational Control) are particularly relevant for the cost
leadership firm, while those in Part Two (Planning and Decision Making) are useful for both
types of firms.

Looking more closely at differentiated firms, the key CSFs and execution issues are in
marketing and product development—developing customer loyalty and brand recognition,
emphasizing superior and unique products, and developing and using detailed and timely
information about customer needs and behavior. This is where the marketing and product
development functions within the firm provide leadership, and the management accountants
support these efforts by gathering, analyzing, and reporting the relevant information. Firms
that excel in the execution of these functions include Coca-Cola, Microsoft, and IBM which
have been the top three global brands for the last seven years.*

Both cost leadership and differentiation firms also can improve on execution through bench-
marking and total quality improvement. The Malcolm Baldrige National Quality Program (U.S.
Department of Commerce; www.quality.nist.gov) sets forth improvement criteria and awards
firms that excel on these criteria. The criteria include a wide variety of business functions,

Strategy Required Resources Execution

Substantial capital investment .
and access to capital o
* Process engineering skills o
* Intense supervision of labor o

e Products designed for ease of
manufacturing

Tight cost control
Frequent, detailed control reports
Structured organization and policies

Incentives based on meeting strict
quantitative targets

Cost leadership o

Differentiation e Strong marketing capability o
e Product engineering

e Corporate reputation for quality
or technological leadership

e Long tradition in the industry or
unique skills drawn from other
businesses

Strong coordination among functions:
research, product development,
manufacturing, and marketing

*“The 100 Top Brands,” Business\Week, September 29, 2008.
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including leadership, strategic planning, marketing, information and analysis, human resources,
process management, and business results. Another resource for benchmarking is the Inter-
national Organization for Standardization, a network of national standards institutes from
145 countries (Www.is0.0rg).

|
‘ Value-Chain Analysis

)

LEARNING OBJECTIVE 3
Explain how to implement a
competitive strategy using value-
chain analysis.

Value activities

are activities that firms in

the industry must perform

in the process of designing,
manufacturing, and providing
customer service.

Because execution is so important in implementing strategy, managers must know how the
firm’s strategy and its CSFs are implemented in each and every phase of the firm’s operations.
In other words, managers must implement their firm’ strategy at the detail level of opera-
tions. This sequence of activities must include all the steps necessary to satisfy customers.
Value-chain analysis is a means to reach this detail level of analysis.

Value-chain analysis is a strategic analysis tool used to better understand the firm’s com-
petitive advantage, to identify where value to customers can be increased or costs reduced,
and to better understand the firm’ linkages with suppliers, customers, and other firms in the
industry. The activities include all steps necessary to provide a competitive product or service
to the customer. For a manufacturer, this starts with product development and new product
testing, then to raw materials purchases and manufacturing, and finally sales and service. For
a service firm, the activities begin with the concept of the service and its design, purpose, and
demand and then moves to the set of activities that provide the service to create a satisfied
customer. Although the value chains are sometimes more difficult to describe for a service
firm or a not-for-profit organization the approach is applied in all types of organizations. An
organization might break its operations into dozens or hundreds of activities; in this chapter, it
is sufficient to limit the analysis to no more than six to eight activities.

The term value chain is used because each activity is intended to add value to the product
or service for the customer. Management can better understand the firm’s competitive advan-
tage and strategy by separating its operations according to activity. If the firm succeeds by
cost leadership, for example, management should determine whether each individual activ-
ity in the value chain is consistent with that overall strategy. A careful consideration of each
activity should also identify those activities in which the firm is most and least competitive.

The value chain can be thought of as three main phases, in sequence: (1) upstream,
(2) operations, and (3) downstream. The upstream phase includes product development and
the firm’s linkages with suppliers; operations refers to the manufacturing operations or, for a
retailer or service firm, the operations involved in providing the product or service; the down-
stream phase refers to linkages with customers, including delivery, service, and other related
activities. Some have referred to the analysis of the upstream phase as supply chain manage-
ment and to the analysis of the downstream phase as customer relationship management.

The determination of which part or parts of the value chain an organization should occupy is
a strategic analysis based on the consideration of comparative advantage for the individual firm,
that is, where the firm can best provide value to the ultimate consumer at the lowest possible
cost. For example, some firms in the computer-manufacturing industry focus on the manufac-
ture of chips (Texas Instruments) while others primarily manufacture processors (Intel), hard
drives (Seagate), or monitors (Sony). Some manufacturers (Hewlett-Packard, Apple) combine
purchased and manufactured components to manufacture the complete computer; others (Dell)
depend primarily on purchased components. In the sport-shoe industry, Reebok manufactures
its shoes and sells them to large retailers; Nike concentrates on design, sales, and promotion,
contracting out all manufacturing. In effect, each firm establishes itself in one or more parts of
the value chain on the basis of a strategic analysis of its competitive advantage.

Value-chain analysis has two steps:

Step 1. Identify the Value-Chain Activities. The firm identifies the specific value activi-
ties that firms in the industry must perform in the processes of designing, manufacturing, and
providing customer service. For example, see the value chain for the computer-manufacturing
industry in Exhibit 2.3.

% This section is based on John K. Shank and Vijay Govindarajan, Cost Management (New York: The Free Press, 1993). See
also the Institute of Management Accountants Statement on Management Accounting, “Value Chain Analysis for Assessing
Competitive Advantage,” Institute of Management Accountants, (www.imanet.org/publications_statements.asp).
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EXHIBIT 2.3
Value Chain for the Computer
Manufacturing Industry
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Step in the Value Chain Activities Expected Output of Activities

Step 1: Design Performing research and Completed product design
development

Step 2: Raw materials Purchasing, receiving, and Various parts and metals

acquisition stocking

Step 3: Materials assembled Converting raw materials into Desired components and parts

into components components and parts used to

manufacture the computer
Step 4: Intermediate assembly ~ Converting, assembling, finishing,  Boards, higher-level

testing, and grading components
Step 5: Computer Final assembling, packaging, and  Completed computers
manufacturing shipping the final product
Step 6: Wholesaling, Moving products to retail locations Rail, truck, and air shipments
warehousing, and distribution  and warehouses, as needed
Step 7: Retail sales Making retail sale Cash receipts
Step 8: Customer service Processing returns, inquiries, and ~ Serviced and restocked
repairs computers

The development of a value chain depends on the type of industry. For example, the focus
in a service industry is on operations and on advertising and promotion rather than on raw
materials and manufacturing. An example of a service industry value chain is shown in self-
study problem 1 at the end of the chapter.

Step 2. Develop a Competitive Advantage by Reducing Cost or Adding Value. In this step,
the firm determines the nature of its current and potential competitive advantage by studying
the value activities and cost drivers identified earlier. In doing so, the firm must consider the
following:

1. Identify competitive advantage (cost leadership or differentiation). The analysis of
value activities can help management better understand the firm’s strategic competitive advan-
tage and its proper positioning in the overall industry value chain. For example, IBM, Boeing,
General Electric, and other firms have increased emphasis on services for their customers, as
many of these services are more profitable than the sale of their basic products.

2. ldentify opportunities for added value. The analysis of value activities can help iden-
tify activities in which the firm can add significant value for the customer. For example,
food-processing plants and packaging plants are now commonly located near their largest
customers to provide faster and cheaper delivery. Similarly, large retailers such as Wal-Mart
use computer-based technology to coordinate with suppliers to efficiently and quickly restock
each of its stores. In banking, ATMs (automated teller machines) were introduced to provide
improved customer service and to reduce processing costs. Banks have begun to develop on-
line computer technologies to further enhance customer service and to provide an opportunity
to reduce processing costs further.

3. ldentify opportunities for reduced cost. A study of its value activities can help a firm
determine those parts of the value chain for which it is not competitive. For example, firms in
the electronics business, such as Flextronics International Ltd. and Sanmina-SCI, have become
large suppliers of parts and subassemblies for computer manufacturers and other electron-
ics manufacturers such as Hewlett-Packard, Sony, Apple and Microsoft, among others. The
brand-name manufacturers have found that outsourcing some of the manufacturing to firms
such as Flextronics reduces total cost and can improve speed, quality, and competitiveness.

Value-Chain Analysis in Computer Manufacturing

The computer industry provides an opportunity to show value-chain analysis in action. The
Computer Intelligence Company (CIC) manufactures computers for small businesses. CIC
has an excellent reputation for customer service, product innovation, and quality. CIC is
able to compete with the larger manufacturers of computers because it designs the product
specially for each customer and has superior service. CIC has a growing list of customers



Cost Management in Action  Globalization and Multinationals:

Strategic Issues

The passage of the North American Free Trade Agreement (NAFTA)  automakers throughout the world as a result of these changes in the
in 1997 and reduced restrictions on international trade through the  global business environment.

World Trade Organization (WTQ) have created many opportunities as
well as obstacles for global companies. Identify one or two of the
strategic issues for companies like Boeing in the United States or

(Refer to Comments on Cost Management in Action at end of chapter)

who are willing to pay a small premium for these advantages. The manufacturing process
consists primarily of assembling components purchased from various electronics firms plus
a small amount of metalworking and finishing. The manufacturing operations cost $250 per
unit. The purchased parts cost CIC $500, of which $300 is for parts that CIC could manu-
facture in its existing facility for $190 in materials for each unit plus an investment in labor
and equipment that would cost $55,000 per month. CIC is considering whether to make or
continue to buy these parts.

CIC can contract out to another firm, JBM Enterprises, the marketing, distributing, and
servicing of its units. This would save CIC $175,000 in monthly materials and labor costs.
The cost of the contract would be $130 per machine sold for the average of 600 units sold per
month. CIC uses value-chain analysis to study the effect of these options on its strategy and
costs. The analysis is summarized in Exhibit 2.4.

The Five Steps of Strategic Decision Making for CIC Manufacturing

1. Determine the strategic issues surrounding the problem. CIC competes as a differ-
entiator based on customer service, product innovation, and reliability; customers pay more
for the product as a result.

2. ldentify the alternative actions. CIC faces two decisions, the first of which is whether
to make or buy certain parts, which CIC currently buys for $300 but could manufacture for
$190 per unit plus an additional $55,000 monthly cost.

The second decision is whether to continue marketing, distributing, and serving its prod-
ucts or to outsource that set of activities to JBM enterprises for $130 per unit sold and save
$175,000 per month in materials and labor costs.

3. Obtain information and conduct analyses of the alternatives. First decision: CIC
calculates that the monthly cost to buy is $180,000 (= 600 X $300) while the monthly cost

EXHIBIT 2.4 ]
Value-Chain Analysis for CIC Option 2: Manufacture
Manufacturing Company ] ) Components and Contract
Option 1: Continue Current Out Marketing, Distributing,
Value Activity Operations and Servicing Functions
Acquiring raw materials CIC is not involved at this CIC is not involved at this step
step in the value chain. in the value chain.
Manufacturing computer CIC is not involved at this CIC is not involved at this step
chips and other parts step in the value chain; the in the value chain; the cost of
cost of these parts is $200 these parts is $200 to CIC.
to CIC.
Manufacturing CIC purchases $300 of parts CIC manufactures these parts
components, some of for each unit. for $190 per unit plus monthly
which CIC can make costs of $55,000.
Assembling CIC’s costs are $250. CIC’s costs are $250.
Marketing, distributing, CIC's costs are $175,000 CIC contracts out servicing to
and servicing per month. JBM Enterprises for $130 per
unit sold.
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Using Value-Chain Analysis: Design at Flextronics;

Financing at Ford and GE

FLEXTRONICS INTERNATIONAL, INC

Flextronics is a large international contract manufacturer of elec-
tronics products. Contract manufacturers like Flextronics, which
is headquartered in Singapore, provide electronics manufacturing
services to automotive, industrial, medical, and technology com-
panies. In 2004 the firm purchased a majority stake in the award-
winning design firm, Frog Design (the firm that designed the Apple
computer, the Macintosh). Flextronics’ strategy with this acquisi-
tion is to expand its contract manufacturing business by including
upstream activities such as design—designing both the electronic
components, and the look and feel of the product. The latter type
of design is where Frog Design excels. Flextronics will be able to
provide greater value to customers since it can take the customer’s
job from start to finish—design through delivery, saving time and
cost for the customer. The firm’'s purchase of Nortel's manufactur-
ing operations in 2006 and the purchase of Solectron (a competing
contract manufacturer) in 2008 have helped to solidify Flextronics’
strategy as the complete solution for those seeking electronics
contract manufacturing—it provides integrated services to design,
build, ship, and service the product.

GOING DOWNSTREAM WHERE THE PROFITS ARE

Many manufacturers of expensive equipment and autos also have a
finance unit. The finance unit is a downstream activity that provides
the customer access to the needed funds, once the purchasing
decision has been made. Looking ahead, the finance units of these
corporations are facing the difficult times of the 2008 liquidity crisis
and recession. For example, in 2008 Target Corp. reported sharply

lower profits from its credit card business due in part to write-offs
of bad debts.

Finance Unit Profit as a % of Total Profit

2004 2007
Ford Motor 103%* *
General Electric 49% 46%
Deere 22% 19%
Caterpillar 19% 13%

*In 2004, Ford’s finance unit earnings exceeded total company
earnings because of losses in the automotive segment; in
2007, the finance unit earned $1.2 billion, not enough to make
up for the loss in the automotive segment of $5 billion. All
information is taken from company annual reports.

LOUIS VUITTON MOVES DOWN THE VALUE CHAIN
Because lower-cost rivals have gotten new fashion trends to the
showroom faster than Louis Vuitton (the luxury fashion manufacturer)
and taken sales from the company, Louis Vuitton has chosen to totally
revamp its manufacturing process to be more in line with the flexible,
fast, processes of other industries such as electronics manufactur-
ing. Instead of design, the focus is now on making sure the product
is available promptly to retailers. Strategically, the company has
revamped its value chain.

Gary McWilliams, “Credit Card llls, Weak Sales Hurt Target,” The Wall Street
Journal, August 20, 2008, p. B3; Christina Passariello, “Louis Vuitton Tries

Modern Methods on Factory Lines,” The Wall Street Journal, October 9,
2006, p. 1.

to manufacture the part is only $169,000 (= [600 X $190] + $55,000); thus making the part
saves $11,000 per month.

Second decision: CIC calculates that the monthly cost of the contract with JBM enterprises
would be $78,000 (= 600 X $130) per month. This is a $97,000 saving over the in-house cost
of $175,000 per month.

4. Based on strategy and analysis, choose and implement the desired alternative.
First decision: As a differentiator based on product quality and innovation, CIC considers the
importance of the quality of the part in question and decides to manufacture the part. Note
that while this would save CIC $11,000 per month, the key reason for the decision is to control
the quality of the part and thereby improve overall quality and to support the firm’s differen-
tiation strategy. Note, however, that if CIC believes that the supplier can provide the part at a
higher level of quality than can CIC, the better strategy is reversed; it is now better to continue
to buy, even if the costs are higher, in order to support quality, a critical success factor.

Second decision: As a differentiator based on customer service, CIC considers the contin-
ued high level of service from in-house personnel as critical to the company’s success and con-
tinues to maintain these personnel, even if it means the loss of monthly savings of $97,000.

5. Provide an ongoing evaluation of the effectiveness of implementation in Step 4.
Management of CIC realize that the quality of the product and of customer service is critical
to the company’s success. So, CIC will continue to review the quality of product and service
provided internally. If the quality of the part purchased outside or the service provided inter-
nally is inferior then a change would be desirable.

a



42 PartOne Introduction to Strategy, Cost Management, and Cost Systems

The Balanced Scorecard and Strategy Map )

LEARNING OBJECTIVE 4

Explain how to implement a
competitive strategy using the
balanced scorecard.

The balanced scorecard (BSC) and strategy map, introduced in Chapter 1, are key tools for
the implementation of strategy. The BSC implements strategy by providing a comprehensive
performance measurement tool that reflects the measures critical for the success of the firm’s
strategy and thereby provides a means for aligning the performance measurement in the firm
to the firm’s strategy. Thus, managers and employers within the firm have the awareness of
the firm’s CSFs (through the balanced scorecard) and an incentive to achieve these CSFs in
moving the firm forward to its strategic goals. The strategy map is also used to implement
strategy, but in contrast to the focus on performance measurement in the BSC, the main role
of the strategy map is to develop and communicate strategy throughout the organization. The
strategy map links the perspectives of the BSC in a causal framework that shows systemati-
cally how the organization can succeed by achieving specific critical success factors in the
learning and growth perspective, thereby leading to desired performance in internal proc-
esses, and thus to desired performance in the customer perspective and finally to the ultimate
goal, financial performance and, for a public firm, shareholder value. In sum, the BSC pro-
vides the structure of performance measures and the strategy map provides the road map the
firm can use to execute the strategy.

The Balanced Scorecard

Prior to the wide use of the BSC in the late 1990s, firms tended to focus only on financial
measures of performance, and as a result, some of their critical nonfinancial measures were
not sufficiently monitored and achieved. In effect, the BSC enables the firm to employ a
strategy-centered performance measurement system, one that focuses managers’ attention on
critical success factors, and rewards them for achieving these critical factors.

Now a rapidly increasing number of firms, not-for-profit organizations, and governmen-
tal units use the BSC to assist them in implementing strategy. A recent survey of 193 global
organizations shows the adoption rate of the balanced scorecard is 50 percent. As noted in
Chapter 1 the balanced scorecard consists of four perspectives, or groupings of critical success
factors: (1) the financial perspective includes financial performance measures such as operat-
ing income and cash flow; (2) the customer perspective includes measures of customer satisfac-
tion; (3) the internal process perspective includes measures of productivity and speed, among
others; and (4) learning and growth includes such measures as employee training hours and the
number of new patents or new products. The BSC provides five key potential benefits:

Benefits of the BSC
* A means for tracking progress toward achievement of strategic goals.

* A means for implementing strategy by drawing managers’ attention to strategically rel-
evant critical success factors, and rewarding them for achievement of these factors.

« A framework firms can use to achieve a desired organizational change in strategy, by draw-
ing attention to and rewarding achievement on factors that are part of a new strategy. The
BSC makes the nature and direction of the desired change clear to all.

» A fair and objective basis for firms to use in determining each manager’s compensation
and advancement.

» A framework that coordinates efforts within the firm to achieve critical success factors.
BSC enables managers to see how their activity contributes to the success of others and
motivates teamwork.

Implementing the BSC
To be implemented effectively, the balanced scorecard should:

 Have the strong support of top management.

» Accurately reflect the organization’s strategy.

» Communicate the organization’s strategy clearly to all managers and employees, who under-
stand and accept the scorecard.

» Have a process that reviews and modifies the scorecard as the organization’s strategy and
resources change.
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Be linked to reward and compensation systems; managers and employees have clear incen-
tives linked to the scorecard.
Include processes for assuring the accuracy and reliability of the information in the
scorecard.
Ensure that the relevant portions of the scorecard are readily accessible to those responsi-
ble for the measures, and that the information is also secure, available only to those author-
ized to have the information.®

Because of its emphasis on performance measurement, we will again cover the BSC when we
cover operational control (Part Three) and management control (Part Four) in later chapters.

The Balanced Scorecard Reflects Strategy

The BSC can be viewed as a two-way street. Since it is designed to help implement strategy,
it also should reflect strategy. One should be able to infer a firm’s strategy by a careful study
of the firm’s BSC. For example, consider the BSC of an electronics manufacturer shown
in Exhibit 2.5. Does this firm follow a cost leadership strategy or a differentiation strategy,
and why?

EXHIBIT 25 The Balanced Scorecard for an Electronics Firm

Source: Chee W. Chow, Kamal M. Haddad, James W. Williamson, “Applying the Balanced Scorecard to Small Companies,” Management Accounting, August 1997, pp. 21-27.

Customer Perspective

Quality

Price
Delivery
Shipments
New products

Support
Internal Capabilities

Efficiency of manufacturing

New product introduction
New product success
Sales penetration

New businesses

Innovation

Technology leadership
Cost leadership
Market leadership

Research and development

Financial Perspective
Sales

Cost of sales
Profitability

Liquidity

Employees and Community Perspective

Competitive benefits and salaries

Opportunity
Citizenship

Measures

Own quality relative to industry standards; number of defects; delivered product quality
Own price relative to competitive market price; sales volume; customer willingness to pay
Actual versus planned; number of on-time deliveries

Sales growth; number of customers that make up 90 percent of shipments

Number of new products; rate of technology improvements; percent of sales from products
introduced in last two years

Response time; customer satisfaction surveys

Cycle time; lead time; manufacturing overhead cost/quarter; rate of increase in use of
automation

Rate of new product introduction/quarter

New products’ quarterly sales; number of orders

Actual sales versus plan; increases in number of $1 million customers each quarter
Number of new businesses each year

Product performance compared to competition; number of new products with patented
technology in them

Manufacturing overhead per quarter as a percent of sales; rate of decrease in cost of quality
per quarter

Market share in all major markets; number of systems developed to meet customer requests
and requirements

Number of new products; number of patents

Annual growth in sales and profits

Extent it remains flat or decreases each year
Return on total capital employed

Cash flows

Salaries compared to norm in local area
Individual contribution; personal satisfaction in job
Company contributions to community and the institutions that support the environment

8 The above is based on information from: Robert S. Kaplan and David P. Norton, Strategy Maps (Boston: Harvard Business
School Press, 2007); Raef Lawson, Toby Hatch, and Denis Desroches, Scorecard Best Practices, (New York: Wiley, 2008).
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A strategy map

is a cause-and-effect diagram of
the relationships among the BSC
perspectives.

Exhibit 2.5 shows that the electronics firm places the customer perspective at the top of the
scorecard. Also, while price is mentioned, note that the emphasis is on customer satisfaction,
through quality, innovation, and service. A strong theme through the entire scorecard is the
importance of innovation and new products. This seems to fit pretty well a firm that succeeds
through differentiation based on quality and innovation, and the scorecard reflects that. Cost
control is mentioned in the innovation perspective, but as supportive of the differentiation strat-
egy, rather than in conflict with it. Note also the inclusion of an “employees and community”
perspective that reflects this firm’s strategic emphasis and desire to achieve in these areas.

Timing, Cause-and-Effect, and Leading Measures in the BSC

Another look at the BSC for the electronics firm in Exhibit 2.5 will reveal that some of the
measures are likely to be taken daily or weekly (sales or number of defects) and some monthly
or less frequently (cash flow, return on total capital). So, the BSC is not a single document
that is presented on a given weekly or monthly cycle, but the measures will be updated on
their appropriate time line. Also, some of these measures are known to have a cause-and-
effect relationship with other measures, for example improved quality should increase sales
and customer satisfaction. So, some measures are in effect “leading indicators” of what will
happen to other measures in later periods. The insights to be gained from understanding these
cause-and-effect relationships are captured in the strategy map.

The Strategy Map

While the electronics firm in Exhibit 2.5 placed the customer perspective at the top of the
BSC to show its priority, it is also possible to create a strategy map by linking the perspectives
in the order they contribute to the overall success of the firm. A strategy map is a cause-and-
effect diagram of the relationships among the BSC perspectives. Managers use it to show how
the achievement of goals in each perspective affect the achievement of goals in other perspec-
tives, and finally the overall success of the firm.

For most firms, the ultimate goal is stated in financial performance, and for public firms
in particular, in shareholder value. So, the financial perspective of the BSC is the target in the
strategy map. The other BSC perspectives contribute to financial performance in a predict-
able, cause-and-effect way. For many firms, the learning and growth perspective is the base
upon which the firm’s success is built. The reason is that learning and growth—resulting
in great products and great employees—drives performance in the internal processes per-
spective and also the customer perspective. Similarly, great performance in the internal pro-
cesses perspective drives performance in the customer perspective; better operations mean
more satisfied customers. Finally, satisfied customers lead directly to improved financial
performance.

An lllustration of the Strategy Map: The Martin & Carlson Co.

To illustrate how the strategy map and the balanced scorecard can be used to implement
strategy, we take an example, Martin & Carlson Co., a manufacturer of high-end furniture.
Janet Martin and Jack Carlson, both highly skilled in woodworking, started a small busi-
ness in Graham, North Carolina, in 1984 to produce handmade furniture. First customers
were friends and acquaintances; because of the very high quality and distinctive style of their
furniture, the list of customers grew quickly, and Jack and Janet moved into larger space and
hired and trained additional woodworking employees. At present the company has grown to
become a nationally recognized manufacturer with annual sales of $200 million. Because of
their distinctive brand, Jack and Janet have never experienced price competition, but in recent
years the costs of the commaodities they require, including fuel, have risen sharply, and it has
become more difficult to maintain their profitable growth. A consultant has been called in to
help them assess their strategy going forward.

The assessment began with the consideration of the firm’s mission and strategy. Owning
a privately held business, Janet and Jack felt that their strategy should reflect their personal
values as well as the need to provide a successful business. The consultant took them through
the sequence of steps. First, determine the mission of the company and its competitive strat-
egy (see Chapter 1 for coverage of mission and strategy). Second, use SWOT analysis and
value-chain analysis to further develop the strategy. Third, determine a balanced scorecard



EXHIBIT 2.6
A Strategy Map for Martin &
Carlson

Chapter 2 Implementing Strategy: The Value Chain, the Balanced Scorecard, and the Strategy Map 45

Ownership Equity

. . Return on
Financial
Investment
R Reduce cost for
ev:?ttl]e each unit and for
gro each value stream
Customer Improve Improve Reduce
customer customer order filling
profitability satisfaction time
Internal Enhance
duct Imprgve Improve productivity
 Procilt quality
innovation ' \
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Growth strategy throughout technology employee
the organization skills

and strategy map for the company, which would require identifying and linking goals, man-
agement techniques, and critical success factors.

In the first step, Jack and Janet chose their firm’s mission, based on personal values, values
they knew were shared by their employees: “To be the highest-rated brand in crafted furni-
ture.” The strategy then followed: to differentiate the firm based on innovation, style, quality,
and customer service (with an emphasis on short lead time, the time from receipt of an order
to delivery of the customer’s order). They chose as the firm’s tagline, “To delight with our
product, and impress with our speed.”

The second step (SWOT and value chain) provided further insights which are reflected
in the BSC and strategy map. The third step was to develop the strategy map, shown in
Exhibit 2.6. The financial goals are revenue growth, cost reduction, and increased return on
investment (which would be achieved by the revenue growth and cost reduction). Similarly,
goals were set for the other three perspectives of the BSC, being careful to ensure that the
goals were consistent with the firm’ mission and strategy. Note how the goals are linked to
show the causal relationships among the goals. For example, improved customer satisfaction
(a customer goal) should positively affect revenue growth (a financial goal). The strategy map
is a key tool for Janet and Jack to better understand their road to success and, importantly, a
way to communicate to their employees where and how the firm needs to perform to achieve
the firm’s strategy and mission.

The next step was to determine how to achieve and to measure these goals. The techniques,
shown in the middle column of Exhibit 2.7, are the contemporary management techniques
covered in Chapter 1. They are tried and true tools for achieving the goals. The final step was
to determine the measures that, when achieved, would show progress on the desired goals.
For brevity, we have a small number of measures here, though in practice there may be 100 or
more measures. Also, the strategy map and scorecard could be integrated with the concepts
of lean accounting or enterprise risk management, which we have not attempted here. These
measures are what constitute the BSC for the company.’ Janet and Jack now have the tools

7 “Lean Enterprise Fundamentals,” Statement on Management Accounting (www.imanet.org/publications_statements.asp);
Mark Beasley, Al Chen, Karen Nunez, and Lorraine Wright, “Working Hand in Hand: Balanced Scorecards and Enterprise Risk
Management,” Strategic Finance, March 2006, pp. 49-54; Mark L. Frigo, “When Strategy and ERM Meet,” Strategic Finance,
January 2008, pp. 45-49.
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EXHIBIT 2.7 Goals, Techniques, and Measures for Martin & Carlson’s Balanced Scorecard

Goals

Financial o

Customer o

Internal Processes 3

Learning and Growth e

Increase return on
investment

Revenue growth

Reduce cost for each unit
and each value stream

Improve customer
profitability

Improve customer
satisfaction

Reduce order-filling time

Enhance productinnovation
Improve quality
Improve productivity

Communicate strategy
throughout the organization

Improve use of technology
Enhance employee skills

Techniques

Activity-based costing used to
determine the profitability of
customers and distribution channels,
used with business intelligence to
manage customer relationships

Theory of constraints and lean
manufacturing

Target costing

Total quality management

Lean accounting, business process
improvement

Strategy map and balanced
scorecard

Business intelligence, enterprise
risk management

Balanced Scorecard: Measures

Return on investment

Percentage increase in sales, by
product line

Cost per unit, by product line

Customer profitability by
distribution channel and customer
groups

Survey customer satisfaction

Lead time, the time between when
the order is received and delivered

Number of profitable new products
or product features

Number of defects detected
Inventory level, process speed
Percentage of employees trained
on the firm's strategy map

Number of business risks
discovered and analyzed

Training hours in skill development

they need to understand their strategy, to communicate it to employees, and to measure per-
formance to strategic success. What would happen if they had not developed these strategic
tools? The answer is shown in Exhibit 1.8 on page 16.

Expanding the Balanced Scorecard and Strategy Map: Sustainability

Sustainable growth seeks to make more of the world’s people our customers—and to do
so by developing markets that promote and sustain economic prosperity, social equity, and
environmental integrity.

Charles O. Holliday, Jr, CEO of DuPont

Sustainability

means the balancing of short-
and long-term goals in all three

dimensions of the company’s

performance—social, economic,

and environmental.

LEARNING OBJECTIVE 5
Explain how to expand the

balanced scorecard by integrating

sustainability.

The growing concerns worldwide about global warming, volatile gasoline prices, high com-
modity prices, and corporate social and environmental responsibility have created new expec-
tations that organizations adopt the triple bottom line—social, economic, and environmental
performance ( or, “people, planet, and profits”). The triple bottom line has come to be known
as sustainability, that is, the balancing of short- and long-term goals in all three dimensions of
performance. Economic performance is measured in traditional ways, while social perform-
ance relates to the health and safety of employees and other stakeholders. The environmental
dimension refers to the impact of the firm’s operations on the environment.

Many companies manage sustainability in a strategic manner, through sustainability reports
to shareholders. Some, such as Nike and Ford Motor Co., integrate sustainability into their
balanced scorecards, both as a separate perspective and as additional measures in the internal
process, customer, or learning and growth perspectives. Business intelligence firms such as
IBM, Oracle, and SAS Institute offer sustainability scorecard software (a screen shot of the
SAS software is shown in Exhibit 2.8). The following shows why and how a number of global
organizations are adapting to the challenge of sustainability.



EXHIBIT 2.8
SAS Corporate Responsibility
Scorecard
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Indicators of the Concern about Sustainability

The concern for sustainability has many dimensions. One is global warming which was high-
lighted by former vice president Al Gore’s documentary, An Inconvenient Truth—a respon-
sibility for all organizations and consumers; this dimension views sustainability as a “green
issue.” Others concern labor, health, and safety issues in corporations around the world, and
these issues would place sustainability as a part of enterprise risk management.

Corporations are under pressure from regulators and shareholders to adopt sustain-
able practices. Being rated on sustainability, for example by the Dow Jones Sustainability
Index (www.sustainability-indexes.com), places additional pressure on companies. Some
companies, including Toyota and Wal-Mart, have adopted sustainability to improve prof-
its. As a result of these developments, recent surveys show that the majority of chief exec-
utives see sustainability as playing a key role in their corporate strategy. College students
do as well; a recent survey showed that 80 percent would prefer to work for a “green”
company.®

How Companies Have Responded

In 2005, a survey of 250 of the world’s largest global companies showed that 52 percent pre-
pared environmental and social responsibility reports, as compared to 35 percent in 2001.

The five reasons most often given by the survey respondents for choosing to report
on corporate responsibility were (1) economic considerations, (2) ethical considerations,
(3) innovation and learning, (4) employee motivation, and (5) risk management or risk
reduction. Many of the respondents felt that responsibility reporting would lead to business
opportunities, reduced risk, an enhanced ethical reputation, and greater ease in employing
skilled workers.

The industries that had more than 80 percent of their companies adopting corporate respon-
sibility reporting included the auto industry, oil and gas, finance and insurance, and electronics

8 Marc J. Epstein, Making Sustainability Work: Best Practices in Managing and Measuring Corporate Social, Environmental and
Economic Impacts (San Francisco: Berrett Koehler Publishers, 2008); Joann Lublin, “Environmentalism Sprouts Up on Corporate
Boards,” The Wall Street Journal, August, 11, 2008; Tamara Bekefi and Marc J. Epstein, “Transforming Social and Environmental
Risks into Opportunities,” Strategic Finance, March 2008, pp. 42—47; Stephanie Rosenbloom and Michael Barbaro, “Green-Light
Specials, Now at Wal-Mart,” The New Your Times, January 25, 2009, Business Section, p 1; Yuliya Chernova and Sari Krieger, “How
to Go Green in Hard Times,” The Wall Street Journal, February 9, 2009, p. R1. See also, Thomas L. Friedman, Hot, Flat and Crowded,
(New York: Farrar, Strauss and Giroux 2007).
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Real-World Focus

Sustainability and Decision Making at Patagonia

Patagonia, maker of clothing and gear for the outdoors enthusiast, is known for its focus on environmental issues in its manufacturing
and company strategy. As an example of its commitment to the environment, the company studies the environmental impact of planned
new products. One new product, a wool shirt, would be made from wool from New Zealand, processed in a factory in Japan, sewn in
Los Angeles, and then packaged in Reno for distribution to retail locations worldwide. Patagonia figured the following would be the
impact on the environment for a single shirt:

Miles traveled 16,280

Pounds of carbon emitted 47

Waste generated (oz) 9 (for a 7 oz shirt)

Energy consumption (megajoules) 89 (This is enough electric power for an

average household for 20 hours.)

Patagonia verdict: not sustainable; the product was not produced

Source: National Geographic Adventures, February 2008, p. 40; www.Patagonia.com.

and computers. These industries are leading the way in corporate environmental and social
responsibility. For example, two firms frequently mentioned in corporate responsibility include
Toyota and Ford from the auto industry. Toyota rates highly for its hybrid gas—electric vehicles
and its efforts to promote environmental management systems and waste reduction efforts.
Ford is included because of its efforts in developing hybrid cars, fuel economy, and vehicle
safety. Other recognized companies include General Electric which works on reducing the
emissions of the jet engines it produces and on developing solar energy. Home Depot is rec-
ognized for its community service—allowing employees time off to participate in important
community activities.®

Sustainability Measures for the Balanced Scorecard

Environmental performance indicators (EPIs) are the CSFs in a sustainability perspective;
they are defined in three categories by the World Resources Institute (www.wri.org):

1. Operational indicators measure potential stresses to the environment; for example, fossil
fuel use, toxic and nontoxic waste, and pollutants.

2. Management indicators measure efforts to reduce environmental effects; for example,
hours of environmental training.

3. Environmental condition indicators measure environmental quality; for example, ambient
air pollution concentrations.

Social performance indicators (SPIs) include:

» Working conditions indicators that measure worker safety and opportunity: for example,
training hours and number of injuries.

e Community involvement indicators that measure the firm’s outreach to the local and
broader community: for example, employee volunteering and participation in Habitat for
Humanity

 Philanthropy indicators that measure the direct contribution by the firm and its employees
to charitable organizations

The role of the management accountant, in developing the sustainability perspective of
the BSC, is to make these EPIs and SPIs an integral part of management decision making,
not only for regulatory compliance but also for product design, purchasing, strategic plan-
ning, and other management functions. As for the BSC, there are a number of implementation
issues, including measurement problems and confidentiality issues. For example, the Global

% KPMG International Corporate Responsibility Reporting 2005, University of Amsterdam.
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Reporting Initiative (www.globalreporting.org), an independent global institution in partner-
ship with the United Nations and other groups, has a goal of developing generally accepted
standards for sustainability reporting.

Summary This chapter has discussed the four cost management resources for implementing strategy:

SWOT analysis, a focus on execution, value-chain analysis, and the balanced scorecard and
the strategy map. The first, SWOT analysis, helps management to implement strategy by pro-
viding a system and structure in which to identify the organization’s critical success factors.
The second, execution, is a management focus on making priorities and achieving these CSFs.
The third, value-chain analysis, helps management to implement strategy by breaking the
organization down into a sequence of value-providing activities; management can identify the
CSFs at each step in the value chain and ask the question, How do we add value at this step
in the value chain? The final step, the balanced scorecard and strategy map, provides a means
to collect, report, and analyze the CSFs; the BSC helps management to measure progress to
strategic goals and to align employees’ performance efforts, incentives, and rewards to these
strategy goals.

An important supplement to the balanced scorecard, or in the form of a separate report,
is the organization’s performance in the area of sustainability. Because of global warming,
increases in commaodity prices, and other factors, expectations for corporate social and envi-
ronmental responsibility has increased significantly in recent years.

Key Terms

Comments on Cost
Management in
Action

core competencies, 34 sustainability, 46 value activities, 38
strategy map, 44 SWOT analysis, 34

In addition to changes in trade restrictions, fluctuations in currency have had a large effect on global competi-
tors. The fall of the U.S. dollar relative to most currencies in recent years has created an opportunity for in-
creased exports for U.S.-based multinational companies. The changes have also caused non-U.S. manufactur-
ers such as BMW and VW to locate plants in the United States where the cost of doing business is relatively
low due to the rise in the Euro and relatively high wage costs in parts of Europe. For example, a recent study of
the cost of doing business in selected countries shows the United States to have an advantage relative to many
countries (the survey did not include China and other Asian countries nor the recent rise in the U.S. dollar):

Cost of Doing Business

Country (relative to U.S. at 100%)
Mexico 79.5
Canada 99.4
u.S. 100.0
Australia 100.2
France 103.6
Britain 107.1
Netherlands 107.3
Italy 107.9
Japan 114.3
Germany 116.8

Other issues concern the degree of global integration—multinational companies operating simultaneously
in many countries. Just as BMW and VW locate plants in the United States for strategic reasons, U.S.-based
manufacturers such as Boeing use parts made overseas (in one Boeing plane, 70 percent of the parts are
sourced from non-U.S. suppliers).

Some companies deal with global competition by becoming more competitive. For example, the tire
maker Bridgestone Firestone, to achieve cost advantage in its U.S. plants, focuses on developing employee
skills. In one North Carolina plant, applicants for the local tire plant must complete a series of specialized
courses at the nearby community college. Another way to succeed is to pursue differentiation, as at Pendleton
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Self-Study Problems
(For solutions, please turn
to the end of the chapter.)

Questions

Woolen Mills in Portland, Oregon. The mill, built in 1910, is one of the last functioning woolen mills in the
U.S. Pendleton succeeds by specializing in upscale fabrics, such as vintage baseball uniforms and commemo-
rative blankets and dance shawls for Native American Tribes.

Source: “KPMG Competitive Alternatives 2008,” BusinessWeek, April 14, 2008, p. 6; “Globalization Bites Boeing,” Business\/Veek,
March 24, 2008, p. 32; Edward Taylor, “Automakers Shift to Offset Effects of Soaring Euro,” The Wall Street Journal, February 28,
2008, p. a13; “A Tale of Survival,” Time, December 2004, p. A16; “Manufacturing Lessons,” The Raleigh News & Observer, January
28,2007, p. E1; “A Bigger World,” The Economist, September 20, 2008, pp. 3—14.

1. Value-Chain Analysis

The Waynesboro Bulls is a Class-AA baseball team and farm club for the Atlanta Braves. The Bulls’ league
consists of eight teams that are all located within a 150-mile radius of Waynesboro. The Bulls ranked sixth
of eight last year, but have high hopes for the coming season in part because of the acquisition at the end of
the last season of a great new pitcher, Wing Powers. Wing had the next to best ERA last season. Wing is also
a popular player, seen frequently in the community, using his humor and occasionally outrageous behavior
to develop a local fan club called the “Wingers.” None of the other players come close to Wing in popular-
ity. Head Coach Bud Brown, a 15-year veteran of the Bulls, is optimistic for the coming season, noting the
team’s luck has “got to change.” The Bulls have only 2 winning seasons in the last 10 years. The Waynes-
boro baseball park is somewhat typical of AA parks, though somewhat older and a bit smaller. It serves a
variety of sodas and beers and nachos to its fans on game days. Also in a 150-mile radius of Waynesboro are
3 NASCAR venues, 2 outdoor concert venues, 12 colleges with competitive sports teams, 1 major league
football team, 1 major league basketball team, but no major league baseball team.

Jack Smith, a consultant for the Waynesboro Bulls has been asked to complete a value-chain analysis
of the franchise with a particular focus on a comparison with a nearby competing team, the Durham Buf-
faloes. Jack has been able to collect selected cost data as follows for each of the six steps in the value chain.
Single-ticket prices range from $4.50 to $8.00, and average paying attendance is approximately 2,200 for
Waynesboro and 3,400 for Durham.

Average Cost per Person at Scheduled Games

Wayneshoro Bulls Activities in the Value Chain Durham Buffaloes
$0.45 Advertising and general promotion expenses $0.50
0.28 Ticket sales: At local sporting goods 0.25
stores and the ballpark
0.65 Ballpark operations 0.80
0.23 Management compensation 0.18
0.95 Players’ salaries 1.05
0.20 Game-day operations: security, 0.65

special entertainment, and
game-day promotions
$2.76 Total Cost $3.43

Required Analyze the value chain to help Jack better understand the nature of the competition between the
Bulls and the Buffaloes and to identify opportunities for adding value and/or reducing cost at each activity.

2. SWOT Analysis

Required Refer to the information in Self-Study question 1, regarding the Waynesboro Bulls. Prepare a
SWOT analysis for the Bulls.

3. The Balanced Scorecard

Required Refer to the information in Self-Study question 1, regarding the Waynesboro Bulls. Prepare a
balanced scorecard for the Bulls.

2-1 ldentify and explain the two types of competitive strategy.
2-2 ldentify three or four well-known firms that succeed through cost leadership.
2-3 ldentify three or four well-known firms that succeed through product differentiation.

2-4 How are the four strategic resources—SWOT analysis, execution, the value chain, and the balanced
scorecard—Iinked in a comprehensive strategic analysis?
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What is a strategy map and how is it used?
What is SWOT analysis? For what is it used?

What is the role of the management accountant regarding nonfinancial performance measures such as
delivery speed and customer satisfaction?

What is a critical success factor? What is its role in strategic management and in cost management?

Identify four or five potential critical success factors for a manufacturer of industrial chemicals.
Explain why you consider those factors critical for the firm to be successful.

Identify four or five potential critical success factors for a large savings and loan institution.
Identify four or five potential critical success factors for a small chain of retail jewelry stores.

Identify four or five potential critical success factors for a large retail discount store that features a
broad range of consumer merchandise.

Identify four or five potential critical success factors for an auto-repair shop.

What is a balanced scorecard? What is its primary objective?

Contrast using the balanced scorecard with using only financial measures of success.
What is sustainability and what does it mean for a business?

Explain the uses of value-chain analysis.

Think of an example of a firm that succeeds on cost leadership and give some examples of its strengths
and weaknesses that would be included in a SWOT analysis.

Think of an example of a firm that succeeds on differentiation and give some examples of its strengths
and weaknesses that would be included in a SWOT analysis.

What industries do you think are most suited for the value-chain analysis and why?

How would you explain the relationship between value-chain analysis and the use of the balanced
scorecard for a firm that uses both? You can use a hospital as an example.

Suppose you are a large firm in a service business and you think that by acquiring a certain compet-
ing firm, you can generate growth and profits at a greater rate for the combined firm. You have asked
some financial analysts to study the proposed acquisition/merger. Do you think value-chain analysis
would be useful to them? Why or why not?

Consider the question in 2-22 above. How would your answer differ if the firm were a
manufacturer?

What are some of the key issues to consider in effectively implementing a balanced scorecard?
How many measures are usually on the balanced scorecard?

1. Consider a commodity business such as building materials, many types of food products, and
many types of electronics products. A good example of a commodity is gasoline. Are these com-
panies likely to compete on cost leadership or differentiation, and why?

2. Consider professional service firms such a law firms, accounting firms, and medical practices.
Avre these firms likely to compete on cost leadership or differentiation, and why?

Many would argue that the TV manufacturing business has become largely a commodity business,
and competition is based on price, with many good brands offered at low prices at retailers such as
Wal-Mart. The manufacturers of TVs are said to have a barrier to entry from other potential com-
petitors because the existing manufacturers (Phillips, Sony, Samsung, etc.) have spent huge sums
to develop their brands and manufacturing facilities. In recent years there has been a large growth
in the number of contract manufacturers (such as Flextronics) that manufacture TVs for the large
firms. How does this affect the competition within the industry? Are there now new opportunities
for smaller manufacturers of TVs?

Special Order, Strategy Joel Deaine, CEO of Deaine Enterprises, Inc. (DEI), is considering a
special offer to manufacture a new line of women’s clothing for a large department store chain. DEI
has specialized in designer women’s clothing sold in small, upscale retail clothing stores throughout
the country. To protect the very elite brand image, DEI has not sold clothing to the large department
stores. The current offer, however, might be too good to turn down. The department store is willing
to commit to a large order, which would be very profitable to DEI, and the order would be renewed
automatically for two more years, presumably to continue after that point.

Required Analyze the choice Joel faces based on a competitive analysis.

2-29

Strategy, Auto Parts In the mid-1990s, a large retailer of auto parts, Best Parts, Inc. (BPI), was
looking for ways to invest an accumulation of excess cash. BPI’s success was built on a carefully
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developed inventory control system that guaranteed the availability of a desired part on demand 99
percent of the time and within one business day for the remaining 1 percent. The speed and quality
of service set BPI apart from other parts dealers, and the business continued to grow.

On the advice of close friends and consultants, BP1’s owner and CEO decided to invest a signifi-
cant portion of the excess cash in a small chain of gift and craft stores in shopping malls.

Required Determine BPI’s competitive strategy (cost leadership or differentiation) in the auto-parts busi-
ness. Assess whether this competitive advantage will or will not facilitate success in the new venture.

@ 2-30  Ethics; Sustainability
Like myself, perhaps you love a good cup of coffee. Suppose that you do, and you have the following
information about the company that makes the coffee you are considering. You are selecting a pound
bag of coffee and you can choose to pay anywhere from $5 to $15 for the bag of coffee. In each of
these cases, we mean ethical standards to refer to business practices and labor relations; an example
of an unethical business practice would be price fixing, and an example of unethical labor relations
would be discrimination in hiring practices.

Required: Report the dollar figure asked for in each part of the four cases, and for each case, explain
briefly your rationale for the price differences.

Case A:  How much would you pay for the bag of coffee if (a) you know with certainty the com-
pany has high ethical standards, (b) you know with certainty the company has low ethical standards,
and (c) you do not know anything about the company’s ethical standards?

Case B: Similar to Case A, except that you only know what the company says about its ethical stand-
ards; however, you have for some time had high expectations that the company has high standards.
How much would you pay for the bag of coffee if (a) you now find out with certainty the company has
high ethical standards, or (b) you now find out with certainty the company has low ethical standards?
Case C: Same as Case B, except that you have for some time had low expectations that the com-
pany has high ethical standards. How much would you pay for the bag of coffee if (a) you now find
out with certainty the company has high ethical standards, or (b) you now find out with certainty the
company has low ethical standards?

Now suppose that with your cup of coffee you like to relax in a comfortable all-cotton shirt. You
have the option to purchase a 100 percent organic cotton shirt, a 50 percent organic shirt, a 25 per-
cent organic, or a totally nonorganic shirt. Organic production is more environmentally safe, using
no toxic dyes and no harmful cleaning or processing materials.

Case D: What price would you pay for the cotton shirt, from a low of $15 to a high of $30?
1. For the 100% organic shirt

For the 50% organic shirt

For the 25% organic shirt

For the nonorganic shirt

How much would you pay if you had no idea how much organic content was in the shirt?

O

are very concerned about the rising costs of health care. As a result, health-care systems nationwide are
experiencing an ongoing demand to improve the efficiency of their operations. The health-care indus-
try faces significant challenges due to changing patient needs, reduced reimbursement, and the fierce
competitive environment. The industry is experiencing consolidations through systemwide mergers and
acquisitions as a way to reduce operating costs. Patients and payors are demanding a one-stop shopping
approach. While improving operations is necessary, the quality of the health care delivered must not be
jeopardized. The Medical University of Greenbelt is feeling the impact of the increasing penetration of
its market by managed-care companies. As a result, management has been asked to develop a strategic
plan to ensure that its funding sources will continue to meet the demands of its patients.

Because it is an academic medical center, the Medical University of Greenbelt’s mission encom-
passes three components: clinical care, education, and research. Management must consider these
competing objectives in the proposed plan:

7 Problems 2-31 Strategy, Balanced Scorecard, Health Care Consumers, employers, and governments at all levels
g\/;

Required

1. What should the Medical University of Greenbelt’s strategy emphasize?

2. Do you think a balanced scorecard could help ensure the success of the Medical University of Greenbelt?
What advantages does a balanced scorecard have over a traditional approach?
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3. Determine four or five critical success factors for each of the four areas within the balanced scorecard.
Remember that in addition to patients, its employees, suppliers/distributors, other training entities, com-
munity, and payors are considered customers.

4. What types of challenges will management face in implementing a balanced scorecard? How can em-
ployee buy-in be increased?

2-32 Strategic Positioning Fowler’s Farm is a 1,000-acre dairy and tobacco farm located in southern
Virginia. Jack Fowler, the owner, has been farming since 1982. He initially purchased 235 acres and
has made the following purchases since then: 300 acres in 1985, 150 acres in 1988, dairy equipment
and buildings worth $350,000 in 1988, and 315 acres in 1998. The cost of farmland has inflated over
the years so that, although Jack has a total investment of $1,850,000, the land’s current market value is
$2,650,000. The current net book value of his buildings and equipment is $300,000, with an estimated
replacement cost of $1,250,000. Current price pressures on farm commodities have affected Fowler’s
Farm as well as others across the country. Jack has watched as many of his neighbors either have quit
farming or have been consolidated into larger, more profitable farms.

Fowler’s Farm consists of three different operating segments: dairy farming, tobacco, and corn and
other crops intended for livestock feed. The dairy farm consists of 198 milk-producing cows that are
grazed on 250 acres of farmland. The crop farm consists of the remaining acreage that covers several
types of terrain and has several types of soil. Some of the land is high and hilly, some of it is low and
claylike, and the rest is humus-rich soil. Jack determines the fertilizer mix for the type of soil and type
of crop to be planted by rules of thumb based on his experience.

The farm equipment used consists of automated milking equipment, six tractors, two tandem-axle
grain bed trucks, and numerous discs, plows, wagons, and assorted tractor and hand tools. The farm
has three equipment storage barns, an equipment maintenance shed, and a 90,000-bushel grain eleva-
tor/drier. The equipment and buildings have an estimated market value of $1,500,000.

Jack employs five full-time farmhands, a mechanic, and a bookkeeper and has contracted part-
time accounting/tax assistance with a local CPA firm in Pittsboro. All employees are salaried; the
farmhands and the bookkeeper make $25,000 a year, and the mechanic makes $32,000 annually. The
CPA contract costs $15,000 a year.

In 2010, the farm produced 256,000 gallons of raw milk, 23,000 bushels of tobacco, and 75,300
bushels of corn. Jack sells the tobacco by contract and auction at the end of the harvest. The revenue
in 2010 was $1,345,000, providing Jack a net income after taxes of $233,500.

Jack’s daughter Kelly has just returned from college. She knows that the farm is a good busi-
ness but believes that the use of proper operating procedures and cost management systems could
increase profitability and improve efficiency, allowing her father to have more leisure time. She also
knows that her father has always run the farm from his experience and rules of thumb and is wary
of scientific concepts and management principles. For example, he has little understanding of the
accounting procedures of the farm, has not participated in the process, and has adopted few, if any,
methods to maintain control over inventories and equipment. He has trusted his employees to main-
tain the farm appropriately without using any accounting or operating procedures over inventories or
equipment, preventive maintenance schedules, or scientific application of crop rotation or livestock
management.

Required Identify and describe briefly the competitive strategy for Fowler’s Farm and explain your
choice.

2-33 SWOT Analysis

Required Develop a SWOT analysis for Fowler’s Farm based on Problem 2-32. The analysis should in-
clude two to three items in each category: strengths, weaknesses, opportunities, and threats.

2-34 Value-Chain Analysis
Required Develop a value chain of six to nine activities for Fowler’s Farm based on Problem 2-32.
2-35 The Balanced Scorecard

Required Develop a balanced scorecard with three or more groups of CSFs for Fowler’s Farm based on
Problem 2-32. Explain your choice of groups and identify four to five CSFs in each group. Make sure that
your CSFs are quantitative and can be measured.

2-36 Strategic Positioning Tartan Corporation has been manufacturing high-quality home lighting sys-
tems for more than 90 years. The company’s first products in the 1920s—the classic line—were
high-quality floor lamps and table lamps made of the highest-quality materials with features that
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other manufacturers did not attempt: multiple switches, adjustable heights, and stained glass. In the
1950s and 1960s, the company introduced a number of new products that were in demand at the time,
including track lighting and lava lamps, which became the company’s Modern line. In keeping with its
brand image, Tartan ensured that these new products also met the highest standards of quality in the
industry. A new customer style emerged in the 1960s and 1970s, which resulted in another new line
of products, Contemporary. It was followed in more recent years by two new product lines, Margaret
Stewart and Western.

Jess Jones, the company’s chief financial officer, had become concerned about the performance
of some of the product lines in recent years. Although total sales were growing at an acceptable rate,
approximately 10 percent per year, the sales mix was changing significantly, as shown in the fol-
lowing product line sales report. Jess was particularly concerned about the Classic line because of
its sharp drop in sales and its high costs. Because of the high level of craftsmanship required for the
Classic line, it always had higher than average costs for labor and materials. Furthermore, attracting
and retaining the highly skilled workers necessary for this product line were becoming more and more
difficult. The workers in the Classic line in 2010 were likely to be older and very loyal employees
who were paid well because of their skill and seniority. These workers displayed the highest level of
workmanship in the company and, some would argue, in the entire industry. Few newer employees
seemed eager to learn the skills required in this product line.

Moreover, manufacturing capacity was experiencing an increasing strain. The sharper than expected
increase in sales for the Western styles had created a backlog of orders for them, and plant managers had
been scrambling to find the plant capacity to meet the demand. Some plant supervisors suggested shut-
ting down the Classic line to make capacity for the Western line. Some managers of the Margaret Stewart
line argued the same thing. However, eliminating the Classic line would make obsolete about $233,000
worth of raw materials inventory that is used only in the manufacture of Classic line products.

Tom Richter, the firm’s sales manager, acknowledged that sales of the Classic line were more and
more difficult to find and that demand for the new styles was increasing. He also noted that the sales
of these products reflected significant regional differences. The Western line was popular in the south
and west, and the Contemporary, Modern, and Stewart styles were popular nationally. The Classic
line tended to have strong support only in the northeast states. In some sales districts in these states,
Classic sales represent a relatively high proportion of total sales.

Kelly Arnold, the firm’s CEO, is aware of these concerns and has decided to set up a task force to
consider the firm’s options and strategy in regard to these problems.

Product Line Sales Report

Classic Contemporary Margaret Stewart Modern Western
2007 20% 33% 5% 40% 2%
2008 16 35 1" 34 4
2009 14 33 14 33 6
2010 9 31 18 31 "

Required Describe Tartan’s competitive strategy. On the basis of this competitive strategy, what recom-
mendation would you make to the task force?

2-37 SWOT Analysis

Required Develop a SWOT analysis for Tartan Corporation based on Problem 2-36. The analysis should
include two to three items in each category: strengths, weaknesses, opportunities, and threats.

2-38 Value-Chain Analysis

Required Develop a value chain of six to eight items for Tartan Corporation described in Problem 2-36.
Why would the value chain be useful to a firm like Tartan?

2-39 The Balanced Scorecard

Required Develop a balanced scorecard with three or more groups of CSFs for Tartan Corporation de-
scribed in Problem 2-36. Explain your choice of groups and identify four to five CSFs in each group. Make
sure that your CSFs are quantitative and can be measured.

2-40 Strategy Map

Required Based on your analysis of Tartan Manufacturing Company, create a strategy map for the company.
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2-41 The following are critical success factors for Dell Inc.
e Product manufacturing time.
» Customer perception of order-taking convenience and accuracy.
* Revenue growth.
« Selling expense to sales ratio.
e Number of new manufacturing processes developed.
e Order processing time.
* Raw materials inventory.
e Training dollars per employee.
* Number of emerging technologies evaluated.
e Customer retention.
e Manufacturing defects.
*  Number of new manufacturing processes under development.
* Customer satisfaction with speed of service.
e Gross margin.
e Operating cost ratio.
Required
1. Using the four BSC perspectives of learning and growth, internal processes, customer, and financial, sort
these CSFs into the appropriate perspective.

2. Create a simple strategy map for Dell Inc.

2-42 Strategic Analysis Jim Hargreave’s lifelong hobby is racing small sailboats. Jim has been success-
ful both at the sport and in the design of new equipment to be used on small sailboats to make them
easier to sail and more effective in racing. Jim is now thinking about starting an Internet business in
his garage to sell products he favors as well as some he has designed himself. He plans to contract out
most of the manufacturing for the parts and equipment to machine shops and other small manufactur-
ers in his area.

Required Develop a strategic analysis for Jim’s new business plan. What should be his competitive posi-
tion; that is, how should he choose to compete in the existing market for sailboat supplies and equipment?
How is he likely to use cost management information in building his business?

2-43 Strategic Analysis Consider the following companies, each of which is your consulting client:

1. Performance Bicycles, a company that supplies bicycles, parts, and bicycling equipment and cloth-
ing from its Web site.

2. The Oxford Omni, a downtown hotel that primarily serves convention and business travelers.

3. The Orange County Public Health Clinic, which is supported by tax revenues of Orange County
and public donations.

4. The Harley-Davidson motorcycle company.
5. The Merck pharmaceutical company.
6. St. Sebastian’s College, a small, private liberal arts college.

Required Determine each client’s competitive strategy and related critical success factors.

2-44 Strategic Analysis, the Camera Industry Olympus, Kodak, Canon, and other firms in the market
for low-cost cameras have experienced significant changes in recent years. The rate of introduction
of new products has increased significantly. Entirely new products, such as the digital camera, are
coming down in cost, so they are likely to be a factor in the low-cost segment of the market in the
coming years. Additionally, product life cycles have fallen from several years to several months. The
new products in this market are introduced at the same price as the products they replace, but the new
products have some significant advances in functionality. Thus, there are price points at which the
customer expects to purchase a camera of a given functionality. In effect, the camera manufacturers
compete to supply distinctive and therefore competitive functionality at the same cost as that of the
previous models.

The manufacturing process for Olympus, one of the key firms in the industry, is representative of
the others. Olympus makes extensive use of suppliers for components of the camera. Working closely
with the suppliers, not only in a supplier’s manufacturing process but also in the supplier’s design of
the parts, ensures the quality of the parts. Each supplier is, in effect, part of a team that includes the
other suppliers and Olympus’s own design and manufacturing operations.
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Required
1. How does this type of competition differ from the Michael Porter framework of cost leadership and
differentiation?

2. Develop a value chain for Olympus camera company. What are the opportunities for cost reduction and/
or value enhancement for Olympus?

2-45 Strategic Analysis, the Balanced Scorecard, and Value-Chain Analysis; the Packaging Industry
Dana Packaging Company is a large producer of paper and coated-paper containers with sales
worldwide. The market for Dana’s products has become very competitive in recent years because
of the entrance of two large European competitors. In response, Dana has decided to enter new
markets where the competition is less severe. The new markets are principally the high end of the
packaging business for products that require more technological sophistication and better materi-
als. Food and consumer products companies use these more advanced products to enhance the
appeal of their high-end products. In particular, more sturdy, more colorful, more attractive, and
better-sealing packaging has some appeal in the gourmet food business, especially in coffees, baked
goods, and some dairy products. As a consequence of the shift, Dana has had to reorient its factory
to produce the smaller batches of product associated with this new line of business. This change
has required additional training for plant personnel and some upgrading of factory equipment to
reduce setup time.

Dana’s manufacturing process begins with pulp paper, which it produces in its own mills around
the world. Some of the pulp material is purchased from recycling operators when price and availabil-
ity are favorable. The pulp paper is then converted into paperboard, which is produced at Dana’s own
plants or purchased at times from outside vendors. In most cases, the paperboard plants are located
near the pulp mills. At this point in the manufacturing process, the paperboard might be coated with
a plastic material, a special embossing, or some other feature. This process is done at separate plants
owned by Dana. On occasion, but infrequently when Dana’s plants are very busy, the coating and
embossing process is outsourced to other manufacturers. The final step in the process is filling the
containers with the food product or consumer product. This step is done exclusively at Dana-owned
plants. Dana has tried to maintain a high reputation for the quality of the filling process, stressing
safety, cleanliness, and low cost to its customers.

Required
1. Describe Dana Company’s new strategic competitive position.
2. Develop a value chain for Dana. What are its opportunities for cost reduction and/or value enhancement?

3. Dana’s management is considering the use of a balanced scorecard for the firm. For each of the four
areas within the balanced scorecard, list two or three examples of measurable critical success factors that
should be included.

2-46 Strategy Requirements under the Baldrige National Quality Program The Baldrige National Quality
Program was established by the U.S. Congress in 1987 to promote quality awareness and to enhance
the competitiveness of U.S. businesses. The program is under the National Institute of Standards
and Technology (NIST), a nonregulatory federal agency within the Commerce Department, and is
administered by the American Society for Quality (www.asq.org/) under contract to the NIST. The
program has seven categories of performance criteria including leadership, strategic planning, cus-
tomer focus, information and analysis, human resources, process management, and business results.
The last category, business results, includes four parts: customer-focused results, financial and market
results, human resources results, and organizational effectiveness results. Recipients of the prestig-
ious Malcolm Baldrige National Quality Award are recognized annually for the firms” achievements
in meeting these performance criteria.

Required

1. Go to the NIST Web site that shows the Baldrige Program’s Criteria for Performance Excellence (www.
quality.nist.gov/Business_Criteria.htm) and review the performance criteria. Comment on the degree to
which the program stresses strategy development and strategy implementation.

2. How would you compare the process within a firm to develop a balanced scorecard versus developing
the performance measures to compete in the Baldrige program?

2-47 Value Chain: The 0il and Gas Industry; Internet Research

The oil and gas industry is often in the news these days as consumers look for ways to deal with the
large increases in fuel prices in recent years. Some concerns have been expressed about the profits of
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these firms. We will use the value chain to study the industry and find out where the profits are. At a
relatively high level, the value chain of the oil and gas industry would look like the following.

1 Exploration: Qil and natural gas leasing; purchasing rights to explore, drill, and extract
crude oil and natural gas from privately or publicly owned land

Drilling

Oil and gas equipment and services

Transport of unrefined oil and unprocessed gas: oil and gas pipelines
0Oil and gas refining

0il and gas marketing

Transport of refined product to retailer or distributor; oil and gas pipelines; trucks

00 N oo o1 B W N

Purchase and use by customer

Step one of the value chain is to identify the land where oil and/or gas are likely to be present, fol-
lowed by drilling to obtain the product, and then additional steps until the product is delivered to the
customer, usually in a convenience store or a retail outlet of one of the large integrated oil firms such
as Exxon Mobil or BP. The 2007 movie, There Will be Blood, shows a dramatic view of the process
involving these steps in the early days of the oil industry.

Steps one and two are often combined into what is called a sector for oil and gas exploration and
drilling. Also, refining and marketing are often combined into a sector, oil and gas refining and mar-
keting. Thus, there are four sectors:

1. Oil and gas drilling and exploration.
Oil and gas equipment and services.
Oil and gas pipelines.

Oil and gas refining and marketing.

= @ N

There are a number of companies that operate in just one of the sectors. Some operate in two
or more. There is also a fifth group of companies, integrated oil and gas producers, that operates
throughout the value chain.

In addition to the four sectors, there are the last two steps in the value chain that involve delivery
and purchase of product. The delivery of the product to the customer is often by truck, but could also
be by pipeline. Integrated oil and gas producers are involved in these last steps as well as independent
truckers and distributors.

Required Go to the Yahoo link biz.yahoo.com/p/1conameu.html and research the four sectors of the industry.

1. For each of the four sectors, determine (a) the size of the sector as measured by the number of firms in
the sector and the total market cap of the sector (this is the value of all of the outstanding shares of a firm
at the date you do the research, for all firms in the sector), (b) the profitability of the sector, as measured
by return on equity (ROE: ROE is earnings divided by total shareholder equity), and net profit margin
(profit to sales) of the sector. Put the information in a table so that you can readily compare the sectors
on the four measures. Interpret the table of measures in terms of where the profits are in the oil and gas
industry. Which part of the industry would a company like to be in and why?

2. What are some of the critical success factors for each of the first seven steps in the value chain for this
industry?

2-48 Strategy; Critical Success Factors; Martial Arts Training Martial Arts of Cincinnati (MAC) pro-
vides karate training and practice services in three locations in Cincinnati, Ohio. MAC is known
for its quality of training and has grown rapidly in recent years due to its solid reputation and the
growing interest in martial arts, particularly karate. George Moody, the owner of MAC, is a retired
police officer who has been training and teaching martial arts for almost 20 years. He has a plan to
grow his business to 10 locations in the Cincinnati area in the coming 5 to 10 years. George thinks
that by careful attention to customer service, and by choosing his locations wisely, he can achieve
this goal. He plans to locate his new studios in strip malls where rental costs are relatively low. This
way he can keep his prices down, perhaps lower than other competitors, and thereby attract more
customers.

George has developed a list of indicators that he uses to manage the business. The indicators are
targeted to George’s two key concerns—sales growth and teacher performance.
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Sales Indicators

Number of introductory lessons
Number of new students

Number of students attending classes
Total Number of enrolled students
Class Size by teacher and age group

The first four indicators are obtained on a daily basis, while the last is obtained weekly

Teacher performance indicators (for each teacher)

Number of classes taught

Average number of students per class
Average retention percentage
Student progress in martial arts skills

The first three of these indicators are obtained weekly, while the last one is obtained monthly.

Required

1. How would you describe George’s competitive strategy?
2. George has listed some of his CSFs. Critically review these indicators, and explain which CSFs you

would add, or change, and why.

2-49 Balanced Scorecard and Strategy: Food Ingredients Company The balanced scorecard for a small
food-ingredients company is shown below. The information is based on an actual company, and de-
tailed information about its operations and strategy is confidential. You may assume that the firm’s
products and services are used by a diverse set of customers, including different types of food proces-
sors (Kraft, Heinz, Unilever, . . .), restaurant chains, bakeries, supermarkets, and the like. The com-

pany is located in a large city.

BALANCED SCORECARD FOR A FOOD INGREDIENTS COMPANY

Goals
Financial Perspective

Capture an increasing share of industry
growth

Secure the base business while remaining
the preferred supplier to our customers

Expand aggressively in global markets

Commercialize a continuous stream of
profitable new ingredients and services

Customer Perspective
Become the lowest-cost supplier

Tailor products and services to meet
local needs

Expand those products and services that
meet customers’ needs better than
competitors

Customer satisfaction
Internal Perspective

Maintain lowest cost base in the industry

Scorecard Measures

Company growth versus industry growth

Volume trend by line of business; revenue trend by line
of business; gross margin

Ratio of North American sales to international sales

Percentage of sales from products launched within the
past five years; gross profit from new products

Total cost of using our products and services relative to
total cost of using competitive products and services

Percent of products in R & D pipeline that are

being test-marketed by our customers

Customer survey

Our total costs relative to number one competitor;
inventory turnover; plant utilization

(Continued)
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Maintain consistent, predictable production First-pass success rate
processes

Continue to improve distribution efficiency Percentage of perfect orders
Build capability to screen and identify Change in customer profitability
profitable products and services

Integrate acquisitions and alliances Revenues per sales dollar
efficiently

Learning and Growth Perspective

Link the overall strategy to reward Net income per dollar of variable pay

and recognition system

Foster a culture that supports innovation Annual preparedness assessment; quarterly
and growth report

Source: Chee W. Chow, Kamal M. Haddad, and James W. Williamson, “Applying the Balanced Scorecard to Small Companies,”
Management Accounting, August 1997, pp. 21-27.

Required Based on the information provided, determine what you think is the competitive strategy of the
company. Does the balanced scorecard shown above reflect this strategy? Why or why not?

2-50 Strategic Positioning: The Airline Industry

Required Since 9/11/01, the airline industry has struggled with increased security-related costs and a de-
cline in the number of passengers. Which airlines do you believe are most competitive right now, and why?
Describe the nature of the competition in the airline industry right now and into the future.

2-51 Value-Chain Analysis

Required Develop a value chain for the airline industry. Identify areas in which any given airline might
find a cost advantage by modifying the value chain in some way. Similarly, identify areas of the value chain
in which the airline might be able to develop additional value for the airline customer. For example, consider
ways the ticketing operation might be reconfigured for either cost or value-added advantage.

2-52 Value-Chain Analysis Sheldon Radio manufactures yacht radios, navigational equipment, and depth-
sounding and related equipment from a small plant near New Bern, North Carolina. One of Sheldon’s
most popular products, making up 40 percent of its revenues and 35 percent of its profits, is a marine
radio, model VVF4500, which is installed on many of the new large boats produced in the United States.
Production and sales average 500 units per month. Sheldon has achieved its success in the market through
excellent customer service and product reliability. The manufacturing process consists primarily of the
assembly of components purchased from various electronics firms plus a small amount of metalworking
and finishing. The manufacturing operations cost $110 per unit. The purchased parts cost Sheldon $250,
of which $130 is for parts that Sheldon could manufacture in its existing facility for $80 in materials for
each unit plus an investment in labor and equipment that would cost $35,000 per month.

Sheldon is considering outsourcing the marketing, distributing, and servicing for its units to an-
other North Carolina firm, Brashear Enterprises. This would save Sheldon $125,000 in monthly ma-
terials and labor costs. The cost of the contract would be $105 per radio.

Required
1. Prepare a value-chain analysis for Sheldon to assist in deciding whether to purchase or manufacture the
parts and whether to contract out the marketing, distributing, and servicing of the units.

2. Should Sheldon (a) continue to purchase the parts or manufacture them and (b) continue to provide the
marketing, distributing, and servicing or outsource these activities to Brashear? Explain your answer.

2-53 Strategy, Ethics The tire business is becoming increasingly competitive as new manufacturers from
Southeast Asia and elsewhere enter the global marketplace. At the same time, customer expectations
for performance, tread life, and safety continue to increase. An increasing variety of vehicles, from
the small and innovative gas/electric vehicles to the large SUVs, place more demands on tire designers
and on tire manufacturing flexibility. Established brands such as Goodyear and Firestone must look to
new ways to compete and maintain profitability.

Required
1. Is the competitive strategy of a global tire maker cost leadership or differentiation? Explain your
answer.

2. What are the ethical issues, if any, for tire manufacturers?
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2-54 Strategy, Value Chain In the late 1990s, the bicycle maker Cannondale Corp. faced a variety of
key strategic issues. One was the firm’s continued dependence on Shimano Inc. of Japan to supply
many parts for its bikes, particularly the derailleur, brakes, and crankset. A particularly troublesome
aspect of this situation was that Shimano’s high-quality and highly innovative parts were relatively
expensive. Cannondale wished to reduce its dependency on these outsourced parts. A second issue
was the increasing competition from Trek Bicycle Corp. and Specialized Bicycle Components Inc. for
bicycles in the upper-end range of the market where Cannondale competed. Cannondale had built a
successful business on the basis of high quality and innovative products. Its customers were bicyclists
who expected the highest quality and most advanced features. Industry analysts predicted consolida-
tion in the industry for manufacturers that use Shimano parts but cannot differentiate their products
effectively; these bicycle makers will likely be forced to compete on price.

Required

1. Consider the use of Shimano parts as one aspect of the value chain for Cannondale. Describe Cannon-
dale’s current strategy. How should this strategy change, if at all, to compete effectively with Trek and
Specialized?

2. Should Cannondale continue to outsource Shimano parts? Why or why not?

2-55 Value Chain; Harley-Davidson Harley-Davidson Inc. (HD) is one of the most recognized brands
worldwide. The motorcycle manufacturer has one of the most loyal owner groups of any company.
Unfortunately, the firm’s success has come at a price. New customers are sometimes frustrated at
long waiting lists for a new bike, and other potential new customers say they are turned off at the
enthusiasm of some of the current owners. The average age of a Harley rider has risen from 35 in
1987 to nearly 47 in 2006. Harley has a Wild Bunch reputation that drives some customers away,
and a “this is for a different generation” effect on some potential younger customers. Other poten-
tial customers are simply intimidated at the idea of riding a 400+ pound Harley-Davidson. To deal
with these concerns, and to try to encourage new owners, HD developed the Rider’s Edge program
in which anyone who could pass the Motorcycle Safety Foundation’s written test and driving test
would be eligible for instructions on how to ride a Harley. The instructions are provided by local
dealers.

Required Where does this program fit in the Harley-Davidson value chain? From a value chain perspec-
tive, how does the Rider’s Edge program at Harley-Davidson support the firm’s strategy?

2-56 The Balanced Scorecard; Strategy Map; Banking Carlos Aguilar, a CMA and consultant in Los
Angeles, has been asked to help develop a balanced scorecard for a local medium-sized commercial
bank. Carlos is familiar with the area around the bank and he knows that the bank has succeeded in
part because of good community ties and customer service. The bank managers also realize that em-
ployee morale is an important factor in the success of the bank.

@.

Required

1. Carlos has asked you to help him in the initial phases of this project. Specifically, he has asked you to
identify the balanced scorecard perspectives you would use for this bank, and a short list of four to five
critical success factors that you would include in each perspective.

2. Also, he is interested in knowing how the concept of a strategy map might be applicable for this client.
Prepare a brief report for Carlos.

3. Explain how the balanced scorecard for a bank could be linked to an incentive compensation plan for the
managers and employees of the bank.

2-57 Value Chain; Multiple Industries Generally, the value chains involved in providing a given product
or service can be from multiple industries that can be interconnected in complex ways. One example
is the auto industry where the primary consumer, the purchaser of an auto, is served by many differ-
ent industries. The figure below shows five industries that support the auto purchaser directly: the
manufacturer of the auto, the bank or financial institution that finances the loan for the car buyer, the
insurance company, auto repair, and at some point, a company that purchases the car and resells it. The
arrows show the links of service in this multiple industry value chain.

The value chain for the manufacturer is shown in the center column, and the steps in the chain are
shown as design, purchase of materials, purchase of components (brake systems, seats, dashboard,
carpeting, etc), assembly, and delivery to the auto dealer. To the right of the figure we show one of the
suppliers of components for the auto manufacturer, and auto parts manufacturer that provides brake
systems. This manufacturer also requires supplies from other companies, which in turn require parts
or materials from other companies. So there are two or more levels, or “tiers,” to the supply chain for
the manufacturer. A thorough understanding of the value chain for the auto industry requires consid-
eration of the full complexity of all the different suppliers and industries involved.
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Industries that serve the auto customer LD DRI CTED
manufacturer
Financing Insurance Auto Used Auto Auto Firstlevel Second
Repair Car Manufacturer component parts level parts
\\ Sales manufacturer  supplier supplier

Product
design
Materials:
metal, fabric

Components _ Brake Parts Parts
- B — D

Y system supplier supplier
Assembly \

Auto retailer Parts
supplier
Auto customer —<— Auto parts

/ / retailer

Purchaser of used car

Required Using the above figure as a guide, create a multiple-industry value chain for a boat manufac-
turer, including financing, repair, used sales, and parts suppliers.

2-58 Follow-up to 2-57; Value Chain for Financing Auto Purchases

Required Consider the comprehensive value chain in Problem 2-57 and complete a value chain for the
financing portion of the value chain only. Use a value chain with four to six steps, beginning with the ap-
plication for a loan by the car buyer and ending with the car buyer completing the loan and purchase.

2-59 Foreign Currency Exchange Rates

The Web site shown below provides historical information on the exchange rates of currencies used
throughout the world. Review the changes in exchange rates for the last few years.

www.federalreserve.gov/releases/H10/hist/

Required (choose 1, 2, or 3):

1. Which Asian countries have experienced changing exchange rates relative to the U.S. dollar in the recent
few years, and what are the implications of this trend for global companies such as Amazon.com or
General Electric?

2. Most European countries now use the euro as the currency for international exchange. Study the re-
cent trends in the euro and determine the implications of this trend for global companies such as
Wal-Mart.

3. Which North American countries (other than the U.S.) have experienced changing exchange rates rela-
tive to the U.S. dollar in the recent year, and what are the implications of this trend for global companies
such as Ford Motor Company?

1. Value-Chain Analysis

The cost figures Jack has assembled suggest that the two teams’ operations are generally quite similar,
as expected in AA baseball. However, an important difference is the amount the Durham team spends on
game-day operations, more than three times that of the Waynesboro Bulls. That difference has, in part, built
a loyal set of fans in Durham where gate receipts average more than twice that of Waynesboro ($28,500
versus $12,350). The Buffaloes appear to have found an effective way to compete by drawing attendance to
special game-day events and promotions.

To begin to compete more effectively and profitably, Waynesboro might consider additional value-
added services, such as game-day activities similar to those offered in Durham. Waynesboro’s costs per
person are somewhat lower than Durham?’s, but its cost savings are probably not enough to offset the loss
in revenues.

On the cost side, the comparison with Durham shows little immediate promise for cost reduction; Way-
nesbhoro spends on the average less than Durham in every category except ticket sales and management
compensation. Perhaps this also indicates that instead of reducing costs, Waynesboro should spend more on
fan development. The next step in Jack’s analysis might be to survey Waynesboro fans to determine the level
of satisfaction and to identify desired services that are not currently provided.
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2. SWOT Analysis
Avid baseball fans will probably improve greatly on these solutions.

Strengths:

e Not much local competition for baseball; note that the 150-mile radius is probably irrelevant anyway as
the Bulls" customers are local; the main issue is local competition.
¢ Wing, the new pitcher; an opportunity for more wins, and increased fan interest.

Weaknesses:

e Lots of losing records, which hinders fan interest.
¢ Not much to offer by way of game-day promotions and special attractions.
e What appears might be a lackluster team and coaching staff.

Opportunities:

e More new players like Wing, especially those that can create some fan excitement; it seems there is
little personality to the current team.

* New coach.

¢ Improve the baseball park; add some improvements, such as better parking, seats, etc.

¢ Increase the quality and variety of food and beverages beyond soda, beer, and nachos.

e Lower the ticket prices; offer free tickets to those who have attended a certain number of games.

e Offer special promotions, in which groups (employees of a given company; those over 65, etc.) get a
free or low-price admission.

Threats:

¢ Only the closest of the other venues (NASCAR, outdoor concerts, etc) would be a threat to this
basically local audience.

3. The Balanced Scorecard

While the key to growth and profitability is probably increasing fan interest, this will probably come about
most directly through improvements in operations and personnel. Here is a partial list of examples.

Operations (at the Bulls’ park, and on travel days):

¢ Cleanliness of park and restrooms as measured by a survey of fans or regular review by management.
e Parking, measured by number of complaints.
¢ Timeliness and comfort for players and coaching staff on away-days; player and staff survey.

Personnel (coaching and players):

e Players’ performance statistics.

e Average player salary (henchmark to other teams).

e Average player age.

¢ Player satisfaction as measured by multiple question survey.

Customers (the ticket buying fans):

¢ Survey of customer satisfaction.
¢ Number of paying customers to number of free admissions.

Financial:

¢ Ticket sales revenue.

¢ Revenue; food and beverages.

e Qther revenue (parking, etc).

e Ballpark maintenance cost, by category.
¢ Travel costs for away games.




CHAPTER THREE

LEARNING OBJECTIVE 1

Understand the strategic role of
basic cost management concepts.

Basic Cost Management
Concepts

After studying this chapter, you should be able to . . .

Understand the strategic role of basic cost management concepts

Explain the cost driver concepts at the activity, volume, structural, and executional levels
Explain the cost concepts used in product and service costing

Demonstrate how costs flow through the accounts

O

Prepare an income statement for both a manufacturing firm and a merchandising firm

As we will see in this chapter, irrespective of their competitive strategy, successful firms find that
they need to apply cost management effectively and, in doing so, to understand the key concepts
and terms of cost management. We begin with an example firm that illustrates the importance of
understanding the complexity of a firm’s operations—the number and diversity of its products,
production processes and locations, distribution networks, and types of customers. Complexity
on any of these dimensions will have consequences for costs, and the management accountant
has developed the necessary vocabulary to identify and describe these effects.

A good example of a firm that deals effectively with complexity is Procter & Gamble
(P&G), one of the world’s leading consumer products companies, maker of such well-known
products as Tide detergent and Crest toothpaste. P&G has achieved success through prod-
uct excellence and continuous improvement. One key area of continuous improvement is the
firm’s emphasis on cost reduction through product and process simplification. To accomplish
this, P&G uses a concept that we study in this chapter: the influence of product and process
complexity on overall costs. In the early 1990s, P&G had as many as 50 different varieties of
some of its brands, including different size containers, and flavors. In addition to variety, the
number of trade promotions, discounts, rebates, and coupons that affected P&G’s net price
were complex. The high complexity in products and pricing increased manufacturing costs,
inventory holding costs, selling and distribution costs, customer service costs, administrative
and accounting costs, and other operating costs. Over a period of five years, P&G reduced its
product variety by one-half, and its profits surged. At the same time, P&G improved its supply
chain—the process of managing its suppliers—to reduce supply chain cost and to improve
product quality and product innovation.

The importance of product simplification to P&G is also reflected by its recent strategic
decision not to complete a merger with the drug makers American Home Products Corp. and
Warner-Lambert Co. At first glance, the marriage of these three powerful firms might seem to
offer a good way to achieve market dominance and economies of scale. On second thought,
however, would P&G’s capabilities in developing and marketing consumer brands such as Tide
detergent be a competitive advantage in developing and marketing drugs? The technologies
and expertise from product development to product marketing and distribution are quite differ-
ent. Moreover, P&G has established an enviable reputation as a consumer-goods company, but
it does not have a reputation as a health-focused company (as, for example, does Johnson &
Johnson). The firm is not likely to maintain a dual image. In fact, a successful strategy normally
requires a single focused image in the marketplace, and the merger would dilute and confuse
P&G’s already excellent reputation as a consumer-products company. Again, simplicity and
clarity of strategy produce winners.
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Costs, Cost Drivers, Cost Objects, and Cost Assignment

)

LEARNING OBJECTIVE 2

Explain the cost driver concepts
at the activity, volume, structural,
and executional levels.

A cost
is incurred when a resource is
used for some purpose.

Cost pools
are the meaningful groups into
which costs are often collected.

A cost driver
is any factor that causes a change
in the cost of an activity.

A cost object

is any product, service, customer,
activity, or organizational unit

to which costs are assigned for
some management purpose.

A value stream
is a group of related products.

Cost assignment

is the process of assigning costs
to cost pools or from cost pools
to cost objects.

A direct cost

can be conveniently and
economically traced directly to a
cost pool or a cost object.

An indirect cost

has no convenient or economical
trace from the cost to the cost
pool or from the cost pool to the
cost object.

A critical first step in achieving a competitive advantage is to identify the key costs and cost
drivers in the firm or organization.

A firm incurs a cost when it uses a resource for some purpose. For example, a company
producing kitchen appliances uses certain resources, the costs of materials (such as sheet
metal and bolts for the enclosure), costs of manufacturing labor, and other costs. Often costs
are assigned into meaningful groups called cost pools. Costs can be grouped in many dif-
ferent ways, including by type of cost (labor costs in one pool, material costs in another),
by source (department 1, department 2), or by responsibility (manager 1, manager 2). For
example, an assembly department or a product engineering department might be treated as a
cost pool.

A cost driver is any factor that has the effect of changing the amount of total cost. For
a firm that competes on the basis of cost leadership, management of the key cost drivers is
essential. For example, to achieve its low-cost leadership in manufacturing, P&G carefully
watches the design and manufacturing factors that drive the costs of its products. It makes
design improvements when necessary, and the manufacturing plants are designed and auto-
mated for the highest efficiency in using materials, labor, and equipment. For firms that are
not cost leaders, the management of cost drivers may not be so critical, but attention to the key
cost drivers contributes directly to the firm’s success. For example, because an important cost
driver for retailers is loss and damage to merchandise, most retailers establish careful proce-
dures for handling, displaying, and storing their merchandise.

A cost object is any product, service, customer, activity, or organizational unit to which
costs are assigned. Products, services, and customers are generally cost objects; manufac-
turing departments are considered either cost pools or cost objects, depending on whether
management’s main focus is on the costs for the products or for the manufacturing depart-
ments. The concept of cost objects is a broad concept. It includes products, groups of products
(called value streams), services, projects, and departments; it can also apply to customers
or vendors, among many other possibilities. Cost objects play a key role in decision mak-
ing, performance measurement, and strategy implementation, as well as financial statement
preparation and tax preparation.

Cost Assignment and Cost Allocation: Direct and Indirect Costs

Cost assignment is the process of assigning resource costs to cost pools and then from cost
pools to cost objects. There are two types of assignment—direct tracing and allocation. Direct
tracing is used for assigning direct costs and allocation is used for indirect costs. Any cost is
either a direct or indirect cost, relative to the cost pool or cost object. A direct cost can be
conveniently and economically traced directly to a cost pool or a cost object. For example,
the cost of materials required for a particular product is a direct cost because it can be traced
directly to the product.

In a manufacturing company, the materials cost is accumulated in cost pools (manufactur-
ing departments) and then is traced to each product manufactured, which is the cost object.
Similarly, an airline’s cost of preparing a passenger’s meal is a direct cost that can be traced
to each passenger. For a direct cost, the cost driver is the number of units of that object, for
example, the number of cartons of Tide produced by P&G, or the number of passengers on
Flight 617 for Delta Airlines. Total direct cost increases directly in proportion to the number
of cartons or passengers.

In contrast, there is no convenient or economical way to trace an indirect cost from the
cost to the cost pool or from the cost pool to the cost object. The cost of supervising manufac-
turing employees and the cost of handling materials are good examples of costs that generally
cannot be traced to individual products and therefore are considered indirect costs. Similarly,
the cost of fueling an aircraft is an indirect cost when the cost object is the individual airline
customer since the aircraft’s use of fuel cannot be traced directly to that customer. In contrast,
if the cost object for the airline is the flight, the cost of fuel is a direct cost that can be traced
directly to the aircraft’s use of fuel for that flight.

Since indirect costs cannot be traced to the cost pool or cost object, the assignment for indi-
rect costs is made by using cost drivers. For example, if the cost driver for materials handling



EXHIBIT 3.1

Relationships between Costs,
Cost Pools, and Cost Objects,
in Appliance Manufacturing

Cost allocation

is the assignment of indirect
costs to cost pools and cost
objects.

Allocation bases
are the cost drivers used to
allocate costs.

EXHIBIT 3.2

Selected Examples of Costs,
Cost Pools, Cost Objects, and
Cost Drivers in Appliance
Manufacturing
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Resource costs

cost is the number of parts, the total cost of materials handling can be assigned to each product
on the basis of its total number of parts relative to the total number of parts in all other prod-
ucts. The result is that costs are assigned to the cost pool or cost object that caused the cost in
a manner that is fairly representative of the way the cost is incurred. For example, a product
with a large number of parts should bear a larger portion of the cost of materials handling than
a product with fewer parts. Similarly, a department with a large number of employees should
bear a large portion of the cost of supervision provided for all departments.

The assignment of indirect costs to cost pools and cost objects is called cost allocation, a
form of cost assignment in which direct tracing is not economically feasible, so cost drivers
are used instead. The cost drivers used to allocate costs are often called allocation bases. The
relationships between costs, cost pools, cost objects, and cost drivers in appliance manufac-
turing are illustrated in Exhibit 3.1 and Exhibit 3.2. This simplified example includes two
cost objects (dishwasher, washing machine), two cost pools (assembly department, packing
department), and five cost resources (electric motor, materials handling, supervision, packing
material, and final product inspection). The electric motor is traced to the assembly depart-
ment and from there directly to the two products, assuming for simplicity that the same motor
is used in both appliances. Similarly, the packing material is traced directly to the packing
department and from there directly to the two products. Each finished product, dishwasher or
washing machine, is inspected, so the cost of final inspection is traced directly to each of the
two products. The two indirect costs, supervision and materials handling, are allocated to the

The Flow of Cost Assignment

> = = >
Resource Cost| Cost Driver Cost Pool Cost Driver Cost Object
Direct Costs
Electric Direct trace Assembly Direct trace Dishwasher and
motor department washing machine
Packing Direct trace Packing Direct trace Dishwasher and
material department washing machine
Final Direct trace > Dishwasher and
inspection washing machine
Indirect Costs
Supervision Allocation base: Assembly Allocation base: Dishwasher and
Number of employees and packing Direct labor hours | washing machine
in the department departments for each product
Materials Allocation base: Assembly Allocation base: Dishwasher and
handling Weight of materials and packing Number of parts washing machine
departments in the product
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Direct materials cost

includes the cost of the materials
in the product and a reasonable
allowance for scrap and defective
units.

Indirect materials cost
refers to the cost of materials
used in manufacturing that
are not physically part of the
finished product.

Direct labor cost

includes the labor used to
manufacture the product or to
provide the service.

Indirect labor cost

includes supervision, quality
control, inspection, purchasing
and receiving, and other
manufacturing support costs.

EXHIBIT 3.3

Resource Costs, Cost Pools,
Cost Objects, and Cost Drivers
at Pennsylvania Blue Shield
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two cost pools (assembly and packing departments) and are then allocated from the cost pools
to the products (the allocation bases are shown in Exhibit 3.2).

Exhibit 3.2 illustrates the differences between direct and indirect costs and the dif-
ferent types of cost drivers for each. The direct costs—motor, packing material, and final
inspection—are traced directly to the final cost objects, the dishwasher and washing machine.
In contrast, the indirect costs cannot be traced directly to the products and instead are allo-
cated to the products using an allocation base. The details of the allocation of indirect costs
are not explained here but are covered in Chapters 4 and 5.

Direct and Indirect Materials Costs

Direct materials cost includes the cost of materials in the product or other cost object (less
purchase discounts but including freight and related charges) and usually a reasonable allow-
ance for scrap and defective units (e.g., if a part is stamped from strip steel, the material lost in
the stamping is ordinarily included as part of the product’s direct materials).

On the other hand, the cost of materials used in manufacturing that are not part of the
finished product is indirect materials cost. Examples include supplies used by manufactur-
ing employees, such as rags and small tools, or materials required by the machines, such as
lubricant. For convenience and economic feasibility, direct materials that are a very small part
of materials cost, such as glue and nails, are often not traced to each product but are included
instead in indirect materials.

Direct and Indirect Labor Costs

Direct labor cost includes the labor used to manufacture the product or to provide the service
plus some portion of non-value-added time that is normal and unavoidable, such as coffee
breaks and personal time. Other types of nonproductive labor that are discretionary and
planned, such as downtime, payroll taxes, fringe benefits (vacation, etc.), and training usually
are included not as direct labor but as indirect labor.

Indirect labor costs include supervision, quality control, inspection, purchasing and
receiving, materials handling, janitorial labor, downtime, training, and cleanup. Note that an
element of labor can sometimes be both direct and indirect, depending on the cost object; for
example, labor for the maintenance and repair of equipment might be direct to the manufac-
turing department where the equipment is located but indirect to the products manufactured
in that department.

Although these examples of direct and indirect costs are from a manufacturing setting, the
concepts also apply to service companies. For example, in a restaurant where the cost object
is each meal served, the food and food preparation costs are direct costs, but the costs of pur-
chasing, handling, and storing food items are indirect costs. Similarly, in professional services
firms such as law firms or accounting firms, the professional labor and materials costs for
providing client service are direct costs, but the costs of research materials, nonprofessional
support staff, and training are indirect costs. An example of cost drivers at a service company,
Pennsylvania Blue Shield, is shown in Exhibit 3.3.

Other Indirect Costs
In addition to labor and materials, other types of indirect costs are necessary to manufacture
the product or provide the service. They include the costs of facilities, the equipment used to

Resource | Cost Drivers —> — Cost Drivers —>| Product
Costs Costs
o Personnel — Number of e Claims e Podiatry
o Facilities & people processing — Volume * Medical-surgical
occupancy  — Square * Beneficiary of output ~ Dental
e Data footage services * Medical-special
processing - Hours ¢ Financial — Hours * Emergency medicine
o Supplies worked services * Radiology
& forms — Resource e Other
» Postage usage



All indirect costs are commonly
combined into a single cost
pool called overhead or, in a
manufacturing firm, factory
overhead.

Prime costs

refer to direct materials and
direct labor that are combined
into a single amount.

Conversion cost

refers to direct labor and
overhead combined into a single
amount.

EXHIBIT 3.4
Bank Activities and Cost
Drivers
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manufacture the product or provide the service, and any other support equipment, such as that
used for materials handling.

All indirect costs—for indirect materials, indirect labor, and other indirect items—are
commonly combined into a cost pool called overhead. In a manufacturing firm, it is called
factory overhead.

The three types of costs—direct materials, direct labor, and overhead—are sometimes
combined for simplicity and convenience. Direct materials and direct labor are sometimes
considered together and called prime costs. Similarly, direct labor and overhead are often
combined into a single amount called conversion cost. The labor component of total manu-
facturing costs for many firms that have highly automated operations is relatively low, and
these firms often choose to place their strategic focus on materials and facilities/overhead
costs by combining labor costs with overhead.

Cost Drivers and Cost Behavior

Cost drivers provide two important roles for the management accountant: (1) enabling the
assignment of costs to cost objects, as we saw in the above discussion and in Exhibits 3.1
and 3.2, and (2) explaining cost behavior, how total costs change as the cost driver changes.
Generally, the increase in a cost driver will cause an increase in total cost. Occasionally, the
relationship is inverse; for example, assume the cost driver is temperature, then in the colder
times of the year, increases in this cost driver will decrease total heating cost. Cost drivers can
be used to provide both the cost assignment and cost behavior roles at the same time. In the
remainder of this section, we focus on the cost behavior role of cost drivers.

Most firms, especially those following the cost leadership strategy, use cost management
to maintain or improve their competitive position. Cost management requires a good under-
standing of how the total cost of a cost object changes as the cost drivers change. The four
types of cost drivers are activity-based, volume-based, structural, and executional. Activity-
based cost drivers are developed at a detailed level of operations and are associated with
a given manufacturing activity (or activity in providing a service), such as machine setup,
product inspection, materials handling, or packaging. In contrast, volume-based cost drivers
are developed at an aggregate level, such as an output level for the number of units produced.
Structural and executional cost drivers involve strategic and operational decisions that affect
the relationship between these cost drivers and total cost.

Activity-Based Cost Drivers

Activity-based cost drivers are identified by using activity analysis—a detailed description of
the specific activities performed in the firm’ operations. The activity analysis includes each
step in manufacturing the product or in providing the service. For each activity, a cost driver is
determined to explain how the costs incurred for that activity change. Example activities and
cost drivers for a bank are illustrated in Exhibit 3.4. The total cost to the bank is affected by
changes in the cost drivers for each activity.

The detailed description of the firm’s activities helps the firm achieve its strategic objec-
tives by enabling it to develop more accurate costs for its products and services. The activity
analysis also helps improve operational and management control in the firm since perfor-
mance at the detailed level can be monitored and evaluated, for example, by (1) identifying
which activities are contributing value to the customer and which are not and (2) focusing

Activity Cost Drivers

Number of ATM transactions; number of customers
Number of customers

Number of accounts opened or closed

Number of customers

Number of loan applications prepared

Number of loan applications processed

Number of loans approved

Number of accounts by customer type and size

Provide ATM service

Provide cashier service

Open and close customer accounts

Advise customers on banking services
Prepare applications for new loans
Process loan applications

Prepare approved loans and dishurse funds
Mail customer statements
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EXHIBIT 3.5
Total Cost over a Wide Range
of Output

Relevant range

is the range of the cost driver
in which the actual value of the
cost driver is expected to fall
and for which the relationship
to total cost is assumed to be
approximately linear.

Variable cost

is the change in total cost
associated with each change in
the quantity of the cost driver.
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Capacity
Limit

Total Cost

Volume of Output

attention on those activities that are most costly or that differ from expectations. Activity-
based costing and activity-based management are explained in Chapter 5.

Volume-Based Cost Drivers

Many types of costs are volume-based, that is, the cost driver is the amount produced or quan-
tity of service provided. Management accountants commonly call this volume, or volume of
output, or simply output. Good examples of volume-based costs are direct materials cost and
direct labor cost—these costs increase with each unit of the volume of output. Note that the
three cost drivers—the output of complete units, the quantity (in pounds, etc.) of direct mate-
rials, and the hours of direct labor—are all volume-based cost drivers and are proportional to
each other.

The total of a volume-based cost increases at the rate of increase in volume, and over short
ranges of output, the relationship is approximately linear. Over a very broad range of output,
say, from output of zero up to plant capacity and beyond, the relationship between volume of
output and cost tends to be nonlinear. As illustrated in Exhibit 3.5, at low values for the cost
driver, costs increase at a decreasing rate, due in part to factors such as more efficient use
of resources and higher productivity through learning. The pattern of increasing costs at a
decreasing rate is often referred to as increasing marginal productivity, which means that the
inputs are used more productively or more efficiently as manufacturing output increases.

At higher levels of the cost driver, costs begin to increase at an increasing rate, due in
part to inefficiency associated with operating nearer the limit of capacity; the less efficient
resources are now being used, overtime may be required, and so on. This cost behavior in the
higher levels of the cost driver is said to satisfy the law of diminishing marginal productivity.

The nonlinear cost relationships depicted in Exhibit 3.5 present some difficulties in esti-
mating costs and in calculating total costs since linear, algebraic relationships cannot be used.
Fortunately, we are often interested in only a relatively small range of activity for the cost
driver. For example, we might know in a certain instance that the volume-based cost driver
will fall somewhere between 3,500 and 3,600 units of product output. We observe that within
this range, the total cost curve is approximately linear. The range of the cost driver in which
the actual value of the cost driver is expected to fall and for which the relationship to total cost
is assumed to be approximately linear is called the relevant range.

This simplification process is illustrated in Exhibit 3.6 and Exhibit 3.7. Exhibit 3.6 shows
the curved actual total cost line and the relevant range of 3,500 to 3,600 units; Exhibit 3.7
shows the linear approximation of actual total cost; within the relevant range, the behavior
of total cost approximates that shown in Exhibit 3.6. Note that the cost line above 3,600 and
below 3,500 in Exhibit 3.7 is a dotted line to indicate that this portion of the line is not used
to approximate total cost because it is outside the relevant range. Chapter 8 shows the process
management accountant’s use for estimating the cost curves shown in these exhibits.

Fixed and Variable Costs

Total cost is made up of variable costs and fixed costs. Variable cost is the change in total cost
associated with each change in the quantity of the cost driver. The cost driver can be activity-
based or volume-based, though typically management accountants in practice use the term
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EXHIBIT 3.6 Total Cost and the Relevant EXHIBIT 3.7 Linear Approximation for Actual Cost
Range Behavior, within the Relevant Range
Relevant range (3,500 to 3,600 units) Relevant range
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Fixed cost

is the portion of the total cost
that does not change with a
change in the quantity of the cost
driver within the relevant range.

Mixed cost

is the term used to refer to total
cost when total cost includes
both variable and fixed cost
components.

variable costs in connection with volume-based cost drivers. Common examples of variable
costs are costs of direct materials and direct labor. In contrast, fixed cost is that portion of the
total cost that does not change with output within the relevant range. Total fixed costs and unit
variable costs are expected to remain approximately constant within the relevant range. Fixed
cost is illustrated as the horizontal dashed line at $3,000 in Exhibit 3.8. Variable cost is $1
per unit, total cost is the upward-sloping line, and total variable cost is the difference between
total cost and fixed cost. Total cost of $6,500 at 3,500 units is made up of fixed cost ($3,000)
plus total variable cost (3,500 X $1 = $3,500); similarly, total cost at 3,600 units is $6,600
($3,000 fixed cost plus 3,600 X $1 = $3,600 variable cost).

Fixed costs include many indirect costs, especially facility costs (depreciation or rent,
insurance, taxes on the plant building), production supervisors’ salaries, and other manufac-
turing support costs that do not change with the number of units produced. However, some
indirect costs are variable since they change with the number of units produced. An example
is lubricant for machines. The term mixed cost is used to refer to total cost that includes costs
for both variable and fixed components as illustrated.

The determination of whether a cost is variable depends on the nature of the cost object.
In manufacturing firms, the cost object is typically the product. In service firms, however, the
cost object is often difficult to define because the service can have a number of qualitative
as well as quantitative dimensions. Let’s develop cost objects for one type of service firm, a
hospital, which could use a number of measures of output including the number of patients
served, the number successfully treated, and so on. However, a common approach in hospitals
is to use the number of patient-days since this measure most closely matches the way the
hospital incurs costs.

It has sometimes been said that all costs are variable in the long run; that is, with enough
time, any cost can be changed. While it is true that many fixed costs do change over time (for
example, the cost of rent might increase from year to year), that does not mean these costs are
variable. A variable cost is a cost for which total costs change with changes in the volume of
output. Fixed costs are defined for a period of time rather than in relationship to volume of
output, and it is assumed that fixed costs will not change during this period of time which is
usually taken to be a year. For example, rent is a fixed cost that is normally the same amount
per year and does not vary with volume. Strategically, especially for a cost leader type of
firm, the important point is that both fixed and variable costs can be managed, but variable
costs are managed in the very short term, as each unit is produced, while fixed costs are man-
aged over a period of time. Some fixed costs cannot be changed for a relatively long period
of time (for example, depreciation on the plant building) while others can be changed more
quickly (for example, equipment with a one-year lease).

To summarize, when we want to understand the cost behavior of a certain cost object (for
example, in order to predict total cost), we have to have clearly in mind the following three
questions: (1) what is the cost driver (or cost drivers if there are two or more) for this cost
object; (2) what is the relevant range of the cost driver for which we are developing the cost
estimate; and (3) what time horizon are we using for fixed costs (usually one year is used)?



70 PartOne

EXHIBIT 3.8 Total Cost, Total Variable Cost, and Fixed Cost
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EXHIBIT 3.9 A Step Cost
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A cost is said to be a step cost
when it varies with the cost
driver but in steps.

Unit cost (or average cost)

is the total manufacturing cost
(materials, labor, and overhead)
divided by the number of units
of output.

EXHIBIT 3.10
Illustration of Fixed Cost
and Variable Cost per Unit

Output (number of orders filled)

Step Costs

A cost is said to be a step cost when it varies with the cost driver but does so in steps
(Exhibit 3.9). Step costs are characteristic of certain clerical tasks, such as order filling and
claims processing. For example, if a warehouse clerk can fill 100 orders in a day, 10 clerks
will be needed to process approximately 1,000 orders; as demand exceeds 1,000 orders, an
eleventh clerk must be added. The steps correspond to specific levels of the cost driver for
which an additional clerk is required; in effect, each step corresponds to one additional clerk.
The steps will be relatively narrow if clerks are added for relatively small increases in the cost
driver; the steps will be wider for large increases.

Unit Cost and Marginal Cost

Unit cost (or average cost) is the total manufacturing cost (materials, labor, and overhead) divided
by the number of units of output. It is a useful concept in setting prices and in evaluating product
profitability, but it can be subject to some misleading interpretations. To properly interpret unit
cost, we must distinguish unit variable costs, which do not change as output changes, from unit
fixed costs, which do change as output changes. See Exhibit 3.10. For example, a driver’s cost per
mile is likely lower for a person who drives a car for 20,000 miles/year than it is for a person who
drives a car for only 5,000 miles/year because the fixed costs are spread over more miles. These
relationships are illustrated graphically in Exhibit 3.11. The management accountant is careful in
using the terms average cost and unit cost because of the potential for misleading interpretations.

Capacity vs. Usage of Costs

It is important to distinguish between costs that provide capacity for operations (e.g., plant
building and equipment) and costs that are consumed during operations (e.g., direct materi-
als and labor). The former are fixed costs, while the latter are variable costs. In practice, the
management accountant uses care in making the distinctions because sometimes capacity-
type costs are treated as variable costs. For example, compare the cost of two types of direct
labor employees who work in the assembly of a product: one is a salaried worker who is paid
by the month and another a worker paid by the hour. The former is a capacity (fixed) cost,
while the latter is a variable cost. While both workers might be considered direct labor because
they work in product assembly, if volume of output falls and the salaried worker is idle, the
total cost of labor does not change, while the total cost of labor would fall for a wage worker
who has fewer hours. On the other hand, effective managers try to schedule production and

Fixed Cost Variable Cost

Units of output 10,000 20,000 10,000 20,000
Per unit $ 10 $ 5 $ 8 $ 8
Total $100,000 $100,000 $80,000 $160,000




REAL-WORLD FOCUS

Is It Fixed or Variable: Wal-Mart and TV Celebrities

WAL-MART AND FLEXIBLE HOURS

In early 2007, Wal-Mart implemented a new computerized system
that analyzes data about the working hours and shifts of Wal-Mart's
1.3 million employees. The object of the analysis is to move these
workers from predictable, fixed shifts, to flexible shifts based on
the number of customers in the store. The so-called “scheduling
optimization system” helps the company reduce costs and improve
customer service by more closely matching the number of sales
associates to the number of customers at different times of the day
and week. Other firms, including Radio Shack and Payless Shoes,
use the system as well. Wal-Mart explains that the system is not
intended to reduce the number of sales associates, but to properly
match the available workers with sales demand. With this flexibility,
the cost to Wal-Mart of the sales associates should be considered a
variable cost if the cost object for the firm is the number of custom-
ers. In contrast, if sales associates are scheduled to fixed sched-
ules, then the cost would best be considered a fixed cost. Also, by

TV CELEBRITY PAY BASED ON COST-PER-VIEWER?

TV celebrities such as David Letterman, Conan 0'Brien, and Paula
Zahn negotiate for multimillion dollar salaries based on their viewer
drawing ability. These salaries are of course fixed in amount. While
Letterman is the clear leader with $16 million per year, to 0'Brien’s $8
million, and Zahn's $2 million, they all have approximately the same
amount of pay per viewer. The cost per viewer is $3.68, $3.14, and $3.70
for Letterman, 0'Brien, and Zahn, respectively. Are these salaries fixed
or variable? It would appear that the number of viewers is a key driver
in the salary negotiations each year for these celebrities. From this
perspective, these salaries might be viewed as variable costs. If the
networks advertising revenues are also based on number of viewers,
then treating celebrities this way makes sense. It also might be used to
explain why certain celebrities have higher or lower per-viewer rates,
due presumably to different revenue rates for the shows; advertisers
might be willing to pay more for a certain type of viewer.

Source: Kris Maher, “Wal-Mart Seeks New Flexibility in Worker Shifts,” The

converting a fixed cost to a variable cost, Wal-Mart has improved its
ability to manage the cost.

Wall Street Journal, January 3, 2007; Lisa De Moraes, “Conan the Cost: NBC's
Thrifty Numbers Game,” The Washington Post, February 8, 2002, p. C7.

EXHIBIT 3.11
Average Variable Cost and

Average Fixed Cost Average

Fixed Cost
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Average Cost
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labor carefully by using part-time help and by other means, so that no workers are idle; then,
all assembly work can be considered a direct and variable cost. When idle time is present,
some management accountants measure the cost of the unused capacity. Note that the cost of
unused capacity would potentially apply to many types of fixed costs.

Structural and Executional Cost Drivers

Structural and executional cost drivers are used to facilitate strategic decision making. Struc-
tural cost drivers are strategic in nature because they involve decisions that have long-term
effects on the firm’s total costs. Here are four examples of structural decisions.

Structural cost drivers

are strategic in nature and
involve plans and decisions that
have a long-term effect with
regard to issues such as scale,
experience, technology, and
complexity.

1. Scale. Larger firms have lower overall costs as a result of economies of scale. For exam-
ple, a retail firm such as Wal-Mart or Target must determine how many new stores to open in
a given year to achieve its strategic objectives and compete effectively as a retailer.

2. Experience. Firms having employees with greater manufacturing and sales experience
will likely have lower development, manufacturing, and distribution costs. For example, a
manufacturer such as Hewlett-Packard uses existing manufacturing methods as much as pos-
sible for new products to reduce the time and cost necessary for workers to become proficient

at manufacturing the new product. -



Cost Management in Action Cost Per Bushel of Soybeans:
United States and Brazil

The following data is provided by the U.S. Department of Agricul- REQUIRED:
ture (USDA) regarding the cost of soybean production in the U.S. 4
Heartland (Minnesota, lowa, South Dakota, Indiana, and lllinois
and parts of Ohio, Missouri, Nebraska, and Kentucky) and the Mato
Grosso region in western Brazil. The data is used to analyze the
cost competitiveness of soybean production in the United States
and Brazil. Source: Data from U.S. Department of Agriculture (USDA), Economic Research Service
(Refer to Comments on Cost Management in Action at end of Chapter.)

. What can you learn from the information below about the cost
competitiveness of the United States and Brazil in soybean
production?

2. Critically evaluate the cost information.

Cost per Acre and per Bushel of Soybeans

U.S. Heartland Brazil’s Mato Grosso
Variable costs (per acre)
Seed $ 1977 $ 11.23
Fertilizers 8.22 44,95
Chemicals 27.31 39.97
Machinery 20.19 18.22
Labor 1.29 5.58
Other 1.81 12.11
Total variable costs $ 78,59 $132.06
Fixed costs (per acre)
Equipment depreciation $ 47.99 $ 897
Land costs (rental rate) 87.96 5.84
Taxes, insurance 6.97 .55
Farm overhead 13.40 14.65
Total fixed costs $156.32 $ 30.01
Total production cost (per acre) $234.91 $162.07
Total cost per bushel
Average yield per acre 46.00 41.65
Variable costs $ 17N $ 317
Fixed costs 3.40 712
Total costs per bushel $ 51 $ 389

3. Technology. New technologies can reduce design, manufacturing, distribution, and cus-
tomer service costs significantly. For example, manufacturers such as Procter & Gamble use
computer technology to monitor the quantities of its products that its customers (typically,
large retailers) have on hand so that it can promptly restock these products as needed.

4. Complexity. How many different products does the firm have? As noted in the opening
discussion of Procter & Gamble, firms with many products have higher costs of scheduling
and managing the production process, as well as the upstream costs of product develop-
ment and the downstream costs of distribution and service. In particular, the current eco-
nomic recession has caused firms to trim their brand offerings; for example, in 2009 Kraft
Foods dropped its South Beach entrees and is pulling Handi-Snack puddings from the U.S.
market.

Strategic analyses using structural cost drivers help the firm improve its competitive posi-
tion. These analyses include value-chain analysis and activity-based management. Value-
chain analysis can help the firm assess the long-term consequences of its current or planned
commitment to a structural cost driver. For example, the growth in size and capability of parts
manufacturers for automakers should cause the automakers to reassess whether they should

. outsource the manufacture of certain parts.



Executional cost drivers

are factors the firm can manage
in the short term to reduce costs,
such as workforce involvement,
design of the production process,
and supplier relationships.
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Executional cost drivers are factors the firm can manage in short-term, operational deci-
sion making to reduce costs. They include the following:

1. Workforce empowerment. Are the employees dedicated to continual improvement and
quality? This workforce commitment will lower costs. Firms with strong employee relation-
ships, such as Federal Express, can reduce operating costs significantly.

2. Design of the production process. Speeding up the flow of product through the firm can
reduce costs. Innovators in manufacturing technology, such as Motorola and Allen-Bradley,
can reduce manufacturing costs significantly.

3. Supplier relationships. Can the cost, quality, or delivery of materials and purchased
parts be improved to reduce overall costs? Wal-Mart and Toyota, among other firms, maintain
a low-cost advantage partially by agreements with their suppliers that they will provide prod-
ucts or parts that meet the companies’ explicit requirements as to their quality, timeliness of
delivery, and other features.

Plant managers study executional cost drivers to find ways to reduce costs. Such studies are
done as a part of operational control, which is covered in Part Three.

Cost Concepts for Product and Service Costing

)

LEARNING OBJECTIVE 3

Explain the cost concepts used in
product and service costing.

Cost of goods sold
is the cost of the product
transferred to the income

statement when inventory is sold.

Product costs

for a manufacturing firm include
only the costs necessary to
complete the product: direct
materials, direct labor, and
factory overhead.

Period costs

are all nonproduct expenditures
for managing the firm and
selling the product.

Accurate information about the cost of products and services is important in each manage-
ment function: strategic management, planning and decision making, management and opera-
tional control, and financial statement preparation. Cost accounting systems differ significantly
between firms that manufacture products and merchandising firms that resell those products.
Merchandising firms include both retailers, which sell the final product to the consumer, and
wholesalers, which distribute the product to retailers. Service firms often have little or no inven-
tory, so their costing systems are relatively simple. Costing systems are introduced here and
covered in detail in the remaining chapters of Part One. First, we have to define product costs.

Product Costs and Period Costs

Product inventory for both manufacturing and merchandising firms is treated as an asset on
their balance sheets. As long as the inventory has market value, it is considered an asset until
the inventory is sold; then the cost of the inventory is transferred to the income statement as
cost of goods sold. It is helpful in understanding product costs for a manufacturer to consider
the value chain. The value chain of a manufacturer begins with the upstream activities of
design, product development, and new product testing and then moves to manufacturing, fol-
lowed by the downstream activities of distribution, sales, and customer service. The costs of
the upstream and downstream activities are not product costs.

Product costs for a manufacturing firm include only the costs necessary to complete the
product at the manufacturing step in the value chain:

1. Direct materials. The materials used to manufacture the product, which become a physical
part of it.

2. Direct labor. The labor used to manufacture the product.

3. Factory overhead. The indirect costs for materials, labor, and facilities used to support the
manufacturing process.

Product costs for a merchandising firm include the cost to purchase the product plus the trans-
portation costs paid by the retailer or wholesaler to get the product to the location from which
it will be sold or distributed.

All other costs for managing the firm and selling the product are not product costs. They are
expensed in the period in which they are incurred; for that reason, they are also called period
costs. Period costs (nonproduct costs) include the general, selling, and administrative costs that
are necessary for the management of the company but are not involved directly or indirectly in
the manufacturing process (or, for a retailer, in the purchase of the products for resale). Adver-
tising costs, data processing costs, and executive and staff salaries are good examples of period
costs. In a manufacturing or a merchandising firm, period costs are also sometimes referred to
as operating expenses or selling and administrative expenses. In a service firm, these costs are
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EXHIBIT 3.12

Furniture Manufacturing
Costs: Variable/Fixed, Direct/
Indirect, and Product/Period
Costs

LEARNING OBJECTIVE 4

Demonstrate how costs flow
through the accounts.

Materials Inventory

is the cost of the supply

of materials used in the
manufacturing process or to
provide the service.

Work-in-Process Inventory
contains all costs put into the
manufacture of products that are
started but not complete at the
financial statement date.

Finished Goods Inventory
is the cost of goods that are
ready for sale.

Introduction to Strategy, Cost Management, and Cost Systems

The manufacture of dining table sets is used to provide examples of costs for each cost concept:
variable/fixed, direct/indirect, and product/period. The furniture manufacturer for these dining table
sets has organized its manufacturing by product line: dining table sets, upholstered chairs, sofas,
bedroom furniture, end tables, and outdoor furniture. Each product line has its own manufacturing
team although much of the equipment in the plant is shared among product lines (e.g., multiple
product lines use the table saws). The company owns its retail sales outlets, each of which offers all
of the firm’s products. The cost object in this illustration is the product line for dining table sets (not
each dining set produced).

Variable/Fixed, Direct/Indirect, and Product/Period Costs for the Product Line, Dining Table Sets

Product Cost Period (Nonproduct) Cost
Direct Indirect
Variable =~ Wood and fabric Power for table saws Sales commissions for sales
Fixed Salary of manufacturing Depreciation on table saws Insurance and depreciation on

supervisor for dining
table sets

used for all product lines company-owned sales outlets

Note: This illustration is based on the cost object, the product line for dining table sets. The examples would not change if we had chosen
instead to have the cost object be each set manufactured except that the manufacturing supervisor’s salary would no longer be a direct fixed
product cost. It would become an indirect fixed product cost because the salary can be traced to the product line but not to each table set
manufactured.

often referred to as operating expenses. Exhibit 3.12 summarizes the previous sections with an
illustration showing examples of variable and fixed, direct and indirect, and product and period
costs for a furniture manufacturer.

Manufacturing, Merchandising, and Service Costing

The cost flows in manufacturing, retail, and service firms are illustrated in Exhibits 3.13, 3.14,
3.15A, and 3.15B. The left-hand side of Exhibit 3.13 presents a graphic representation of the
flows of costs for a manufacturing firm. The first step of the manufacturing process is to purchase
materials. The second step involves adding the three cost elements—materials used, labor, and
overhead—to work in process. In the third step, as production is completed, the production costs
that have been accumulating in the Work-in-Process account are transferred to the Finished Goods
Inventory account and from there to the Cost of Goods Sold account when the products are sold.

In the merchandising firm, shown on the right-hand side of Exhibit 3.13, the process is
somewhat simpler. It purchases merchandise and places it in the Product Inventory account.
When sold, it is transferred to the Cost of Goods Sold account. The merchandising and man-
ufacturing firms in Exhibit 3.13 are shown side by side to emphasize the difference: The
merchandising firm purchases inventory but the manufacturing firm manufactures inventory
using materials, labor, and overhead.

Manufacturing firms use three inventory accounts: (1) Materials Inventory, where the cost
of the supply of materials used in the manufacturing process is kept; (2) Work-in-Process
Inventory, which contains all costs put into the manufacture of products that are started but not
complete at the financial statement date; and (3) Finished Goods Inventory, which holds the
cost of goods that are ready for sale. Each account has its own beginning and ending balances.

An inventory formula relates the inventory accounts, as follows:

Beginning Inventory + Cost added = Cost transferred out + Ending Inventory

The terms cost added and cost transferred out have different meanings, depending on
which inventory account is being considered:

Cost Added

Purchases of materials

Inventory Account Cost Transferred Out

Materials Inventory Cost of materials used in production

Work-in-Process Inventory 1. Cost of materials used Cost of goods manufactured, for
products completed this period
2. Labor cost

3. Overhead cost

Finished Goods Inventory Costs of goods manufactured Cost of goods sold




EXHIBIT 3.13
Cost Flows in Manufacturing
and Merchandising Firms

LEARNING OBJECTIVE 5
Prepare an income statement for

both a manufacturing firm and a
merchandising firm.

Total manufacturing cost

is the sum of materials used,
labor, and overhead for the
period.

Cost of Goods Manufactured

is the cost of goods finished and
transferred out of the Work-in-
Process Inventory account this
period.
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Manufacturing Company

Materials Purchases

Merchandise Purchases
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The inventory formula is a useful concept to show how materials, labor, and overhead
costs flow into Work-in-Process Inventory, then into Finished Goods Inventory, and finally
into Cost of Goods Sold. Exhibit 3.14 illustrates the effects of the cost flows on the accounts
involved when the manufacturing firm converts materials into finished products and then
sells them and when the merchandising firm sells merchandise inventory.

The illustration in Exhibit 3.14 shows the accounts for a manufacturing company that
begins the period with $10 in Materials Inventory, $10 in Work-in-Process Inventory, and $20
in Finished Goods Inventory. During the period, it purchases $70 of materials, uses $75 of
materials and $80 of direct labor, and spends $100 for factory overhead. The sum of materi-
als used, labor, and overhead ($255 = $75 + $80 + $100) is called total manufacturing cost
for the period. Also during the period, $215 of goods are completed and transferred from the
Work-in-Process Inventory account to the Finished Goods Inventory account, and $210 of
goods are sold. These events leave ending inventories of $5 in the materials account, $50 in
the work-in-process account, and $25 in the finished goods account. The merchandising com-
pany purchased merchandise of $250 and had sales of $230, and its Merchandise Inventory
account increases from $40 to $60.

Exhibit 3.15A shows how the accounting relationships are finally represented in the
income statements for the two types of firms. Note that the manufacturing firm requires a
two-part calculation for cost of goods sold: the first part combines the cost flows affecting the
Work-in-Process Inventory account to determine the amount of Cost of Goods Manufactured,
that is, the cost of the goods finished and transferred out of work in process during this period.
The second part combines the cost flows for the Finished Goods Inventory account to deter-
mine the amount of the cost of the goods sold and operating income, assuming $50 of selling
expense for the manufacturing firm and $40 of operating expense for the merchandising firm.
Operating expenses for a merchandising company include all the nonproduct costs—facilities
cost, advertising, staffing, and so on.
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EXHIBIT 3.14

Account Relationships

for Manufacturing and
Merchandising Companies

The system of internal
accounting controls

is a set of policies and
procedures that restrict and guide
activities in the processing of
financial data with the objective
of preventing or detecting errors
and fraudulent acts.

Exhibit 3.15B shows the relatively simple income statement for a service firm with $300
in sales, $10 in materials costs, $90 in labor costs, and $100 in other operating expenses for
an operating income of $100. This provides an introduction to cost flows in the three types of
firms. The process is shown in greater detail in Chapter 4.

Attributes of Cost Information

Accuracy

The experienced decision maker does not use accounting information without consider-
ing the potential for inaccuracy. Inaccurate data can mislead, resulting in potentially costly
mistakes. A primary way to ensure accurate data for decision making is to design and moni-
tor an effective system of internal accounting controls. The system of internal accounting
controls is a set of policies and procedures that restrict and guide activities in the processing
of financial data with the objective to prevent or detect errors and fraud. The emphasis on
effective internal controls has increased significantly in recent years in response to Securi-
ties and Exchange Commission (SEC) requirements imposed by the Sarbanes-Oxley Act of
2002.

Timeliness

Cost management information must be available to the decision maker in a timely man-
ner to facilitate effective decision making. The cost of delay can be significant in many
decisions, such as in filling rush orders that may be lost if the necessary information is
not timely. The cost of identifying quality defects early in a manufacturing process can be
far less than the cost of materials and labor wasted until the defect is detected later in the
process.
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EXHIBIT 3.15A Income Statements for Manufacturing and Merchandising Firms

MANUFACTURING, INC. (No need for a Cost of Goods Manufactured Statement for Merchandising Inc.)
Statement of Cost of Goods Manufactured
For the Year Ended December 31, 2010

Direct Materials

Beginning Inventary $10
Purchases 70
Direct Materials Available 80
Less: Ending Direct Materials Inventory 5
Direct Materials Used $ 75
Direct Labor 80
Factory Overhead 100
Total Manufacturing Cost 255
Add: Beginning Work-in-Process Inventory 10
Total Manufacturing Cost to Account for 265
Less: Ending Work-in-Process Inventory 50
Cost of Goods Manufactured $215
MANUFACTURING, INC. MERCHANDISING, INC.
Income Statement For the Year Ended December 31, 2010 Income Statement For the Year Ended December 31, 2010
Sales $300  Sales $300
Cost of Goods Sold Cost of Goods Sold
Beginning Finished Goods Inventory $20 Beginning Finished Goods Inventory $ 40
Cost of Goods Manufactured 215 Purchases 250
Cost of Goods Available for Sale 235 Cost of Goods Available for Sale 290
Less: Ending Finished Goods Inventory A 210 Less: Ending Finished Goods Inventory ﬂ E
Gross Margin 90  Gross Margin $ 70
Selling and Administrative expenses 50  Qperating expenses 40
Operating Income $ 40  Operating Income $ 30
EXHIBIT 3.15B ' SERVICE, INC.
Income Statement for a Service
Fi Income Statement
frm For the Year Ended December 31, 2010
Sales $300
Operating Expenses
Materials $ 10
Labor 90
Other Operating Expenses 100 200
Operating Income $100

Cost and Value of Cost Information

Thinking of cost management information as having a certain cost and value emphasizes
that the management accountant is an information specialist, very much like other financial
professionals, such as tax advisers, financial planners, and consultants. The management
accountant provides an information service that has both a preparation cost and a value to the
user. The preparation costs for cost management information should be controlled as should
any other service provided within the firm. These preparation costs are likely influenced by
the desired accuracy, timeliness, and level of aggregation; when increased accuracy, timeli-
ness, and detail are desired, the preparation costs are higher.
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There are several important concepts for the management accountant, which Chapter 3

presents in two groups: (1) cost objects, cost drivers, cost pools, and cost assignment and (2)
product and service costing for the preparation of financial statements.

The first group of concepts includes the four types of cost drivers: activity-based, vol-
ume-based, structural, and executional. Activity-based cost drivers are at the detail level
of operations: equipment setup, materials handling, and clerical or other tasks. In contrast,
volume-based cost drivers are at the aggregate level: usually the number of units produced.
Structural cost drivers involve plans and decisions having long-term effects; executional cost
drivers have short-term decision frames. The most important volume-based concepts are vari-
able costs, which change according to a change in the level of output, and fixed costs, which
do not. Direct costs are defined as costs that can be traced directly to a cost object in contrast
to indirect costs, which cannot.

The important concepts in product costing are product costs, which are the costs of direct
materials, direct labor, and indirect manufacturing (called overhead) required for the product
and production process. Nonproduct costs (also called period costs) are the selling, adminis-
trative, and other costs not involved in manufacturing. The inventory formula is used to deter-
mine the cost of materials used in production, the cost of goods manufactured, and the cost of
goods sold for a given period.

Key Terms allocation bases, 65 direct labor cost, 66 overhead, 67
average cost, 70 direct materials cost, 66 period costs, 73
conversion cost, 67 executional cost drivers, 73 prime costs, 67
cost, 64 factory overhead, 67 product costs, 73
cost allocation, 65 finished goods inventory, 74 relevant range, 68
cost assignment, 64 fixed cost, 69 step cost, 70
cost driver, 64 indirect cost, 64 structural cost drivers, 71
cost object, 64 indirect labor cost, 66 total manufacturing cost, 75
cost of goods manufactured, 75 indirect materials cost, 66 unit cost, 70
cost of goods sold, 73 internal accounting controls, 76 value stream, 64
cost pools, 64 materials inventory, 74 variable cost, 68
direct cost, 64 mixed cost, 69 work-in-process inventory, 74

Comments on Cost Cost per Bushel of Soybeans: United States and Brazil

Management The data is taken from an October 2001 Report of the Economic Research Service of the U.S. Department
in Action of Agriculture, based on 1998-1999 data. The report can be viewed at the following Web site: http://www.
ers.usda.gov/Briefing/SoybeansOilcrops/pdf/SBProdExpCompOCS2001.pdf

1. What can you learn from this information about the cost competitiveness of the United States and Brazil
in soybean production?

Of particular value here is that the report distinguishes variable and fixed costs, which is not com-
mon in reports of this type. The distinction gives the reader an opportunity to better understand how cost
production costs behave in the two countries. A wide number of observations are possible. In particular,
we see the relatively high cost of land and equipment in the United States, partly balanced by relatively
high labor and fertilizer and chemical costs in Brazil. Is the high labor cost a result of a substitution of
labor for equipment or does it represent poorly trained or supervised workers? Similarly, does the high
cost of chemicals and fertilizer in Brazil indicate that U.S. farmers have superior land use practices, or
are the fertilizers and chemicals more expensive in Brazil for other reasons?

While the figures clearly show that Brazil has a total cost advantage over the United States in the
production of soybeans, other nonproduction, downstream costs are likely to be higher in Brazil—
transportation (including fuel costs), marketing, and sales—because of its more remote location from
world markets. Also, the United States has a cost advantage in variable costs, showing clearly the impor-
tance of the cost of land and farm equipment in the United States.

Since the significance of the data is for understanding international competitiveness in global soybean
production, it is also important to note that the above analysis does not include data on fluctuations in
currency exchange rates, import restrictions, government subsidies, taxes, and other factors that are
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critical in global trade. Some of the strongest controversies among the World Trade Organization (WTO)
countries at this time are the restrictions and subsidies involved in agricultural trade.

2. Critically evaluate the cost information.

A number of potential questions arise about the way the data is collected and presented. Here are
some ideas to start with. First, what about the size of the farm: should this affect the fixed cost-per-acre
calculations, since fixed costs are driven in part by the number of acres farmed but also by the fact that
certain pieces of equipment are necessary for a farm of any size. Farm equipment might be more of a step
cost than a fixed cost. If this is the case, the relatively low equipment cost per acre might simply be due
to the fact that farm sizes are larger in Brazil. Are the fixed costs computed annually or monthly? And if
land can be rented by the acre, is it not a variable cost?

Self—Study Problem The following data pertain to Spartan Products Company:
(For solution, please turn

to the end of the chapter.) Sales revenue $1,000,000
Direct materials inventory, Jan. 1, 2010 20,000
Direct labor—Wages 350,000
Depreciation expense—Plant and equipment 80,000
Indirect labor—Wages 5,000
Heat, light, and power—Plant 12,000
Supervisor's salary—Plant 40,000
Finished goods inventory, Jan. 1, 2010 35,000
Work-in-Process inventory, Dec. 31, 2010 25,000
Supplies—Administrative office 6,000
Property taxes—Plant 13,000
Finished goods inventory, Dec. 31, 2010 40,000
Direct materials inventory, Dec. 31, 2010 30,000
Sales representatives’ salaries 190,000
Work-in-Process inventory, Jan. 1, 2010 35,000
Direct materials purchases 100,000
Supplies—Plant 4,000
Depreciation—Administrative office 30,000

Required Prepare a statement of cost of goods manufactured and an income statement for Spartan Prod-
ucts Company for the year ended December 31, 2010, similar to the one in Exhibit 3.15A.

Questions 3-1 Whatis the difference between cost allocation and cost assignment?
3-2 Distinguish between direct and indirect costs and give several examples of each.
3-3 Are all direct costs variable? Explain.
3-4  Are all fixed costs indirect? Explain.
3-5 Define cost driver.
3-6  What is the difference between variable and fixed costs?
3-7 Explain step costs and give an example.
3-8 Define relevant range and explain its use.
3-9 What is a conversion cost? What are prime costs?
3-10 Why might the term average cost be misleading?

3-11 How do total variable costs, total fixed costs, average variable costs, and average fixed costs react to
changes in the cost driver?

3-12 What does the term unit cost mean?

3-13 Distinguish between product costs and period costs.

3-14 Explain the difference between cost of goods sold and cost of goods manufactured.

3-15 What are the three types of inventory in a manufacturing firm?

3-16 Cost management information should be timely and accurate. Which of these attributes is most
important? Why?

3-17 Provide an example of an executional cost driver.

3-18 Provide an example of a structural cost driver.

3-19 Provide an example of an indirect materials cost.

3-20 Provide an example of an indirect labor cost.
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Brief Exercises

Exercises

3-21

3-22

3-23

3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

Identify what are likely to be variable costs for an airline such as Southwest Air. Also, what are the
fixed costs likely to be?

Identify what are likely to be variable costs for a discount retailer such as Target. Also, what are the
fixed costs likely to be?

Identify what are likely to be variable costs for a movie theater. Also, what are the fixed costs likely
to be?

Identify what are likely to be variable costs for a brewery such as Molson or Budweiser. Also, what
are the fixed costs likely to be?

Identify what variable costs are likely to be for a company that provides personal trainers. The per-
sonal trainers are paid a small salary plus a commission for each lesson. Also, what are the company’s
fixed costs?

Womble Inc has beginning inventory of $200 and an ending inventory of $400 for a given period
in which it purchased $13,400 of materials. What is the dollar amount of materials used in this
period?

Jordan Sports, Inc has labor costs and overhead totaling $2.6 million during a given period. The
company purchased $10.5 million of materials during the period and used $10 million of this amount.
What is the amount of total manufacturing cost for the period?

Lucas Diving Supplies Company, in its first year of business, had labor costs of $66,000, overhead
costs of $98,000, materials purchases of $22,000, and ending materials and work-in-process invento-
ries of $1,000 and $2,000 respectively. What is the amount of cost of goods manufactured in the first
year of operations?

If a merchandising company has a beginning finished goods inventory of $400,000 and a finished
goods ending inventory of $200,000, and the company purchased $1,600,000 of inventory during the
month, what is the company’s cost of goods sold?

The Walden Manufacturing Corp. has interest expense of $4,000, factory supplies of $1,000, indi-
rect labor of $6,000, direct materials of $16,000, advertising expense of $2,500, office expense of
$14,000, and direct labor of $20,000. What is the total period cost?

Classification of Costs The following costs were taken from the accounting records of the Barnwell
Manufacturing Company:

1. State income taxes

Insurance on the manufacturing facilities
Supplies used in manufacturing

Wages for employees in the assembly department
Wages for employees who deliver the product
Interest on notes payable

Materials used in the production process
Rent for the sales outlet in Sacramento
Electricity for manufacturing equipment

. Depreciation expense on delivery trucks

. Wages for the sales staff

. Factory supervisors’ salaries

. Company president’s salary

14. Advertising expense
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Required Classify each item as either a product cost or a period cost. Also, classify all product costs as
direct or indirect, assuming that the cost object is each unit of product manufactured.

3-32

Classification of Costs  Following is a list of costs from Oakland Company, a furniture manufacturer:
1. Wood used in chairs

Salaries of inspectors

Lubricant used in machinery

Factory rent

Wages of assembly workers

Factory workers’ compensation insurance

Sandpaper

No gk wN
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8. Fabric used for upholstery
9. Property taxes on manufacturing plant
10. Depreciation on machinery

Required Classify each cost as direct or indirect assuming that the cost object is each item manufactured.
Also indicate whether each cost is a variable or fixed cost.

Management, Inc. Each of Sunshine’s 77 customers owns a pool. Sunshine maintains each customer’s
pool by providing supplies, cleaning, and repairs.

1. Lifesaving supplies

Salaries of Sunshine’s managers

Pool chemicals

Sunshine’s office rental expense

Wages of lifeguards

Workers’ compensation insurance

Training for lifeguards

pH testing supplies

Office expense, including bookkeeping and clerical
Depreciation on cleaning and testing equipment

7 3-33 Classification of Costs The following is a list of costs from the accounting records of Sunshine Pool
é\/;
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Required Classify each item as direct or indirect assuming that the cost objects are each of 77 pools.

3-34 Activity Levels and Cost Drivers  Tartan Manufacturing Company produces four lines of high-quality
lighting fixtures in a single manufacturing plant. Products are built to specific customer specifica-
tions. All products are made-to-order. Management of the plant lists the following as the key activities
at the plant:

Product design

Production scheduling

Cost of purchasing department

Receipt and inspection of materials
Machine set-ups

Product inspection, done for each product
Plant security

Customer credit check

Machine operation

j. Machine maintenance
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Required Identify a cost object and a cost driver for each activity.

3-35 Application of the Direct Cost Concept in the Fashion Industry Jane Wilson is the production man-
ager for a company that produces high-fashion designer clothing for women. The product is made in
small batches that are presold to high-end retailers, based on specific orders. The product is completed
in batches, which consist of a single item of clothing being made for a single or small number of
retail customers. In effect, Jane manages the flow of small batches of product through the company’s
design/production shop in New York. The materials and labor for each batch are purchased and sched-
uled well in advance of the time of production. The materials are unique to the job, and the employees
assigned to the job will work on it till the job is done. The company has found that dedicating specific
employees to each batch improves employee satisfaction, and most important, product quality.

Required Apply what you have just learned about the direct cost concept and explain its specific application
with regard to this unique firm.

3-36 Manufacturing Direct Labor: Fixed or Variable?

To retain skilled employees instead of letting them go when demand falls, Lincoln Electric trains em-
ployees for other tasks in the company. The Cleveland-based manufacturer of welding and cutting parts
has integrated the approach in all its operations, so that it can guarantee employment for all employees
who have been with the company for three or more years. This policy has worked for 60 years.

Other companies such as Nestle and Apex Precision Technology accomplish the same goal of
keeping their employees as demand fluctuates by using part-time arrangements with the employees.
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Required Discuss whether manufacturing labor should be considered a fixed or a variable cost at these
companies.

3-37 Complexity of Operations and the Effect on Cost In the mid-1990s, a large consumer goods manu-
facturer moved its customer-based department and specialty stores to mass merchandising in a a
variety of retail stores, large and small. The strategic change required it to increase significantly the
complexity of its operations—the number of products, prices, discounts, patterns, colors, and sizes.
After noticing the firm’s expense beginning to rise, the company hired a consultant to study the firm’s
cost structure. The findings:

* As many as 10 different vendors provided certain purchased items.

« Of the firm’s customers after the strategic shift, 98% were responsible for only 7% of total sales
volume.

e The wide variety of prices and discounts and promotional programs added complexity to the
accounts receivable collection process because of increased disputes over pricing and customer
balances.

e Seventy-five percent of the company sales involved products with five or more color
combinations.

e Customer demands for fast delivery of new orders had caused a shift in manufacturing to smaller
batch sizes and more frequent equipment setups. Thus, total setup-related costs increased.

Required What would you advise the company to do?

3-38 Average and Total Costs The Accounting Students Association wants to have a Christmas party for
its members. The cost of renting space is $1,500, and the cost of refreshments will be $12 per person.

Required

1. What is the total cost if 100 people attend? What is the average cost?
2. What is the total cost if 200 people attend? What is the average cost?
3. Explain why average total cost differs with changes in total attendance.

3-39 Classification of Costs Fran McPhair Dance Studios is a chain of 45 wholly owned dance studios
that offer private lessons in ballroom dancing. The studios are located in various cities throughout the
southern and southeastern states. McPhair offers a set of 12 private lessons; students may pay for the
lessons one at a time, but each student is required to enroll for at least a 12-lesson plan. The 20-, 40-,
and 100-lesson plans offer savings. Each dance instructor is paid a small salary plus a commission
based on the number of dance lessons provided.

3

Required

1. McPhair’s owner is interested in a strategic analysis of the business. The owner wants to understand why
overall profitability has declined slightly in the most recent year while other studios in the area seem to
be doing well. What is the proper cost object to begin this analysis? Explain your choice.

2. For each of the cost elements determine the cost classification from the following list for the cost object
you chose in requirement 1. (In some cases, two or more classifications may apply.)

Cost Elements

Each dancing instructor’s salary.

Manager’s salary.

Music tapes used in instruction.

Utilities for the studio.

Part-time studio receptionist.

Planning and development materials sent from the home office.
Free lessons given by each studio as a promotion.

Regional TV and radio advertisements placed several times a year.
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Cost Classifications

a. Direct
Indirect
Variable
Fixed
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e. Controllable by studio manager
f. Uncontrollable by studio manager

chain of providing service to each inpatient admission:
1. Schedule patient.

Verify insurance.

Admit patient.

Prepare patient’s room.
Review doctor’s report.

Feed patient.

Order tests.

Move to/from laboratory.

Administer lab tests.

Order pharmaceuticals.

. Complete patient report.

. Check patient’s vital signs.

Prepare patient for operation.

Move to/from operating room.

Operate.

Collect charges.

. Discharge patient.

18. Bill insurance.

7 3-40 Activities and Cost Drivers in a Hospital Greenbelt Hospital has the following activities in its value
é\/;
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Required Assume that the cost object is the individual patient. Determine the appropriate cost driver(s)
for each activity.

3-41 Fixed, Variable, and Mixed Costs Adams Manufacturing’s five manufacturing departments had the
following operating and cost information for the two most recent months of activity:

May June

Units produced 10,000 20,000
Costs in each department

Department A $10,000 $10,000

Department B 25,000 50,000

Department C 35,000 45,000

Department D 18,000 64,000

Department E 22,000 44,000

Required Identify whether the cost in each department is fixed, variable, or mixed.

3-42 Fixed, Variable, and Mixed Costs Habib Manufacturing has five manufacturing departments and
operating and cost information for the most recent two months of activity.

April May

Units produced 4,000 6,000
Costs in each department:

Department 1 $16,000 $18,000

Department 2 16,000 26,000

Department 3 20,000 20,000

Department 4 32,000 48,000

Department 5 16,000 24,000

Required Identify whether the cost in each department is fixed, variable, or mixed.

3-43 Strategy; Variable and Fixed Costs

Zipcar (www.zipcar.com) is a car-sharing club founded in Cambridge, MA, in 1999. The club mem-
bers pay an annual fee and then have the opportunity to rent a small car (usually a subcompact; the
models include the Toyota Prius) for a fixed hourly rate. Zipcar is located largely in select metro-
politan areas such as Boston, San Francisco, and Washington D.C. Members, called “Zipsters” make



http://www.zipcar.com

84 PartOne Introduction to Strategy, Cost Management, and Cost Systems

reservations for a car on the Zipcar Web site, and then use an access card to open the vehicle. The
vehicle has a “home base” parking spot where the driver picks up and returns the vehicle. The club
grew by 80 percent in 2007 and has great plans for the future, subject to potential competition from
the existing car rental companies such as Hertz and Enterprise.

Required
1. What are the fixed and variable costs for Zipcar?
2. What are some of the competitive advantages and challenges of the Zipcar concept?

@ 3-44 Interpreting Average Cost Concern for gas emissions and depletion of nonrenewable resources has

caused environmentalists and others to push for higher fuel-efficiency standards for new cars. The
current Corporate Automotive Fuel Efficiency (CAFE) standards require automakers to produce an
overall fuel efficiency of 26.2 miles per gallon for all autos produced. Currently the U.S. government
supports the development of hybrid autos that combine gas and electric power as the solution to the
problem. Others propose simply raising the CAFE standards for auto manufacturers. To study the
issue, the American Council for an Energy-Efficient Economy (ACEEE) conducted research to deter-
mine the cost for raising fuel efficiency for the different proposals. Their findings are as follows:

Option to reduce emissions Cost for each Gallon of
and provide better fuel economy Fuel Efficiency (mpg) Gas Saved
Current mileage standards 26.2 —
Moderate increase in CAFE 40.8 $0.57
Significant increase in CAFE 458 $0.60

Partial hybrid (15% of power from electricity) 52.6 $1.38

Full hybrid (40% of power from electricity) 59.3 $1.80

The increase in fuel economy required by higher CAFE standards would require automakers to use
conventional technology to improve engines and transmissions. The hybrid vehicles require newer
technology and electric motors.

Required Give a brief critical review of the ACEEE’s research results. What questions would you have for
the researchers who presented these results?

3-45 Interpreting Average Cost Recently the American Institute of Certified Public Accountants (AICPA)
and the Hackett Group, a consulting firm, partnered to study the trends in the nature and amount spent on
the accounting function in corporations. A key finding was that the world’s best accounting departments
were able to function effectively at relatively low cost; these department’s total costs were only about
1 percent of their firm’s total revenues. In contrast, less efficient accounting departments required on the
average 1.4 percent of total revenue, 40 percent higher. The world-class accounting departments were
also faster in preparing regular financial reports (less than two days for the best departments, compared
to five to eight days for the others). The study also found that larger firms spent less on accounting:

Manufacturing Firms Finance Cost as a Percent of Total Revenue
Firms with less than $1 billion in revenues 1.6%

$1 billion to $5 billion 1.4%

More than $5 billion 1%

Service Firms

Less than $1 billion in revenues 2.1%

More than $1 billion 1.6%

Required  Give a brief critical review of these research results. What questions would you have for the
researchers who presented these results?

7 3-46 Classification of Costs; Customer Profitability
N/ Pet Partner is a small company that provides pet boarding, grooming, and minor medical services for

dogs and cats. The company has been successful for its first three years because of its careful attention
to customer expectations. The staff knows the names of each customer’s pet, their food preferences,
and their individual preferences. The company is now studying the profitability of the business, using
each customer as a cost object. In the business, there are a number of costs:

1. Staff salaries.

2. Rent on office and work space used by the company.
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. Licenses and fees.

. Supplies; grooming supplies and related items.

. Medications.

. Legal fees.

. Accounting services provided part time by practicing accountant.
. Pet food.

. Utilities for office and work space.

10. Fire insurance for office and work space and its contents.

11. Liability insurance for the company business.
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Required
1. For each cost category, indicate whether it is direct or indirect relative to the company’s cost object.

2. Describe how Pet Partner could use the information in (1) to assess the profitability of each customer.

7 3-47 Classification of Costs
@ Papa’s Pizza Heaven serves take-out pizza from three locations in Columbus, Maryland. Papa’s con-
siders each pizza delivered (even if the order is for two or more pizzas) as the cost object for the
company. The company incurs the following costs:
1. Food costs including pizza dough, olive oil, tomato sauce, mozzarella cheese, mushrooms, bell
peppers, Italian sausage, chopped fresh basil, pesto, pepperoni, onions, and ham.
. Salaries for drivers.
. Salaries for telephone operators.
. Salaries for cooks.
. Insurance for drivers.
. Utilities.
. Advertising.
. Discount coupons offered in local newspapers to attract customers.
. Food handling licenses, inspections, and fees.
. Accounting and payroll services.
. Cooking supplies.
. Cleaning supplies.
. Mortgage payments on the three locations owned by Papa’s Pizza Heaven.
14. Insurance on facilities.
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Required
1. For each cost item, indicate whether it is fixed or variable relative to the cost object.
2. For each cost item, indicate whether it is a product or a period cost.

7 3-48 Classification of Costs
@ Speedy Auto Service provides oil changes and minor repairs from 12 different locations in
Wadesborough, Pennsylvania. The technicians who replace the oil and parts (mostly windshield
wipers, air filters, and the like) are paid for an eight-hour day, irrespective of the number of custom-
ers in a give day. The cost object for Speedy is each customer visit. The cost elements for Speedy

include:
1. Technicians who change the oil and replace parts.
2. Parts.
3. Oil.
4. Supplies, rags, cleanup equipment.
5. Tools.
6. Rental of each location.
7. Advertising.
8. Utilities.
9. Licenses and fees.
10. Employee training; 10 hours at time of hiring and 2 hours per month thereafter.
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. Security service to watch the locations during closing hours.

. Online software system for managing sales, costs, and financial reports including tax returns and
employee payroll.
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Required
1. For each cost item, indicate whether it is fixed or variable relative to the cost object.
2. For each cost item, indicate whether it is a product or a period cost.

3-49 Cost of Goods Manufactured The following information pertains to the Petrie Company:

Prime costs $180,000
Conversion costs 215,000
Direct materials used 95,000
Beginning work in process 75,000
Ending work in process 65,000

Required Determine the cost of goods manufactured.

Problems 3-50 Executional Cost Drivers, Internet Retailer Assume that you are a consultant for a start-up Inter-
net retailer, Bikes.com, which provides a variety of bicycle parts and accessories in a convenient
and effective customer service approach. The firm operates from an office building and nearby
warehouse located in Danville, Virginia. Currently, the firm has 10 permanent administrative
staff, 6 customer service representatives who respond to customer inquiries, and 12 employees
who pick, pack, and ship customer orders. All orders are placed over the firm’s Web site. An
800 telephone number is available for customer service. The firm’s sales increased at about 20
percent per year in the last two years, a decline from the 50 percent rate in its first three years of
operation. Management is concerned that the decline will delay the firm’s first expected profit,
which had been projected to occur in the next two years. The firm is privately held and has been
financed with a combination of bank loans, personal investments of top managers, and venture
capital funding.

Required What specific executional cost drivers are important in this business? How should the firm use
them to improve its sales rate?

7 3-51 Structural Cost Drivers
@ Case A. Food Fare is a small chain of restaurants that has developed a loyal customer base by
providing fast-food items with more choices (e.g., how the hamburger should be cooked; self-serve
toppings) and a more comfortable atmosphere. The menu has a small number of popular items, in-
cluding several different hamburgers, grilled chicken sandwiches, and salads. Recently, to broaden its
appeal, Food Fare added barbecue, seafood, and steak to its menu.

Case B. Gilman Heating and Air Conditioning, Inc., provides a broad range of services to com-
mercial and residential customers, including installation and repair of several different brands of
heating and air conditioning systems. Gilman has a fleet of 28 trucks, each operated by one or more
service technicians, depending on the size of a job. A recurrent problem for Gilman has been coordi-
nating the service teams during the day to determine the status of a job and the need for parts not kept
in the service vehicle as well as to identify which team to send on emergency calls. Gilman’s service
area is spread over an urban/rural area of approximately 20 square miles. The company has developed
cost and price sheets so that the service technicians accurately and consistently price the service work
they perform.

Required For each case, identify the important structural cost drivers for the company and the related stra-
tegic issues that it should address to be competitive.

E 3-52 Cost of Goods Manufactured and Sold Jordan Company produces women’s clothing. During 2010,
the company incurred the following costs:
Factory rent $425,000
Direct labor 325,000
Utilities—Factory 35,000
Purchases of direct materials 625,000
Indirect materials 70,000

Indirect labor 80,000
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Inventories for the year were as follows:

January 1 December 31
Direct materials $ 30,000 $50,000
Work in process 60,000 25,000
Finished goods 115,000 95,000

Required
1. Prepare a statement of cost of goods manufactured.
2. Calculate cost of goods sold.

3-53 Cost of Goods Manufactured The following data pertain to Winstead Company for the year ended
December 31, 2010:

December 31, 2009 December 31, 2010
Purchases of direct materials $120,000
Direct labor 85,000
Indirect labor 25,000
Factory insurance 12,000
Depreciation—Factory 65,000
Repairs and maintenance—Factory 15,000
Marketing expenses 110,000
General and administrative expenses 55,000
Direct materials inventory $25,000 35,000
Work-in-process inventory 33,000 42,000
Finished goods inventory 18,000 20,000

Sales in 2010 were $650,000.

Required Prepare a schedule of cost of goods manufactured and an income statement for 2010 for
Winstead Company similar to those in Exhibit 3.15a.

3-54 Cost of Goods Manufactured, Income Statement Consider the following information for Household
Furnishings, Inc. for the year ended December 31, 2010:

Depreciation expense—Administrative office $ 33,000
Depreciation expense—Plant and equipment 88,000
Direct labor—Wages 487,000
Direct materials inventory, Dec. 31, 2010 25,000
Direct materials inventory, Jan. 1, 2010 18,000
Direct materials purchases 155,000
Finished goods inventory, Dec. 31, 2010 38,000
Finished goods inventory, Jan. 1, 2010 15,000
Heat, light, & power—Plant 44,000
Indirect labor 25,000
Property taxes—Plant 34,000
Sales representatives’ salaries 145,000
Sales revenue 1,500,000
Factory supervisor’s salary 66,000
Supplies—Administrative office 16,000
Supplies—Plant 29,000
Work-in-Process inventory, Dec. 31, 2010 9,000
Work-in-Process inventory, Jan. 1, 2010 23,000

Required Prepare a statement of cost of goods manufactured and an income statement for Household
Furnishings for the year ended December 31, 2010, similar to the one in Exhibit 3.15A.

3-55 Cost of Goods Manufactured; Income Statement Consider the following information for Blue Water
Equipment, Inc., a manufacturer of sailboat rigging, blocks, and cordage.
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Advertising expenses $ 111,000
Depreciation expense—admin. office 88,000
Depreciation expense—plant and equip. 299,000
Depreciation expense—delivery trucks 55,000
Direct materials inventory, beginning 22,000
Direct materials inventory, ending 16,000
Direct materials purchases 348,000
Direct labor 455,000
Indirect labor 329,000
Finished goods inventory, beginning 66,000
Finished goods inventory, ending 42,000
Insurance on plant 44,000
Heat and light for plant 23,000
Repairs on plant building 34,000
Supervisor's salary—plant 85,000
Supplies—plant 118,000
Supplies—administrative office 42,000
Work-in-process inventory, beginning 14,000
Work-in-process inventory, ending 11,000
Sales representatives’ salaries 216,000
Sales revenue 2,312,000

Required Prepare a statement of cost of goods manufactured and an income statement for Blue Water
Equipment, Inc. for the year ended December 31, 2010.

3-56 Cost of Goods Manufactured, Calculating Unknowns The following information was taken from
the accounting records of Tomek Manufacturing Company. Unfortunately, some of the data were
destroyed by a computer malfunction.

Case A Case B
Sales $150,000 $ ?
Finished goods inventory, Jan. 1, 2010 35,000 28,000
Finished goods inventory, Dec. 31, 2010 40,000 ?
Cost of goods sold ? 61,000
Gross margin 25,000 23,000
Selling and administrative expenses ? 1,000
Operating income 10,000 22,000
Work in process, Jan. 1, 2010 ? 14,000
Direct material used 18,000 8,000
Direct labor 35,000 9,000
Factory overhead 50,000 ?
Total manufacturing costs ? 35,000
Work in process, Dec. 31,2010 22,000 ?
Cost of goods manufactured ? 45,000

Required Calculate the unknowns indicated by question marks.

3-57 Cost of Goods Manufactured, Income Statement Norton Industries, a manufacturer of cable for the
heavy construction industry, closes its books and prepares financial statements at the end of each
month. The statement of cost of goods sold for April 2010 follows:

NORTON INDUSTRIES
Statement of Cost of Goods Sold
For the Month Ended April 30, 2010

($000 omitted)
Inventory of finished goods, March 31 $ 50
Cost of goods manufactured 790
Cost of goods available for sale $840
Less inventory of finished goods, April 30 247

Cost of goods sold $593
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Additional Information

» Of the utilities, 80 percent relates to manufacturing the cable; the remaining 20 percent relates to the
sales and administrative functions.

» All rent is for the office building.

» Property taxes are assessed on the manufacturing plant.

» Of the insurance, 60 percent is related to manufacturing the cable; the remaining 40 percent is related to
the sales and administrative functions.

- Depreciation expense includes the following:

Manufacturing plant $20,000
Manufacturing equipment 30,000
Office equipment 4,000

$54,000

» The company manufactured 7,825 tons of cable during May 2010.
» The inventory balances at May 31, 2010, follow:

 Direct materials inventory $23,000

»  Work-in-process inventory $220,000

+ Finished goods inventory $175,000

NORTON INDUSTRIES
Preclosing Account Balances
May 31, 2010
($000 omitted)
Cash and marketable securities $ 54
Accounts and notes receivable 210
Direct materials inventory (4/30/2010) 28
Work-in-process inventory (4/30/2010) 150
Finished goods inventory (4/30/2010) 247
Property, plant, and equipment (net) 1,140
Accounts, notes, and taxes payable 70
Bonds payable 600
Paid-in capital 100
Retained earnings 930
Sales 1,488
Sales discounts 20
Other revenue 2
Purchases of direct materials 510
Direct labor 260
Indirect factory labor 90
Office salaries 122
Sales salaries 42
Utilities 135
Rent g
Property tax 60
Insurance 20
Depreciation 54
Interest expense 6
Freight-in for materials purchases 15

Required Based on Exhibit 3.15A, prepare the following:
1. Statement of cost of goods manufactured for Norton Industries for May 2010.

2. Income statement for Norton Industries for May 2010.
(CMA Adapted)
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Solution to Self- SPARTAN PRODUCTS COMPANY

Stu dy Problem Statement of Cost of Goods Manufactured
For the Year Ended December 31, 2010

Direct materials

Direct materials inventory, Jan. 1, 2010 $ 20,000

Purchases of direct materials 100,000

Total direct materials available $120,000

Less: Direct materials inventory, Dec. 31, 2010 30,000
Direct materials used $ 90,000
Direct labor 350,000
Factory overhead

Heat, light, and power—Plant 12,000

Supplies—Plant 4,000

Property taxes—Plant 13,000

Depreciation expense—Plant and equipment 80,000

Indirect labor 5,000

Supervisor's salary—Plant 40,000
Total factory overhead 154,000
Total manufacturing costs $594,000
Add: Beginning work-in-process inventory, Jan. 1, 2010 35,000
Total manufacturing costs to account for $629,000
Less: Ending work-in-process, Dec. 31, 2010 25,000

Cost of goods manufactured $604,000

SPARTAN PRODUCTS COMPANY
Income Statement
For the Year Ended December 31, 2010

Sales revenue $1,000,000
Cost of goods sold

Finished goods inventory, Jan. 1, 2010 $ 35,000

Cost of goods manufactured 604,000

Total goods available for sale $639,000

Finished goods inventory, Dec. 31, 2010 40,000
Cost of goods sold 599,000
Gross margin $ 401,000
Selling and administrative expenses
Sales representatives’ salaries 190,000
Supplies—Administrative office 6,000
Depreciation expense—Administrative office 30,000
Total selling and administrative expenses 226,000

Operating income $ 175,000




CHAPTER FOUR

Job Costing

After studying this chapter, you should be able to . ..

Explain the types of costing systems

Explain the strategic role of costing

Explain the flow of costs in a job costing system

Explain the application of factory overhead costs in a job costing system

Calculate underapplied and overapplied overhead and show how it is accounted for
Apply job costing in service industries

e @l o> =

Explain an operation costing system

Determining the accurate cost of a product or service plays a critical role in the success of firms
in most industries. For example, Smith Fabrication Inc. of Kent, Washington (www.smithfabinc.
com), uses a product costing system to estimate costs and to charge customers for the sheet
metal products it provides to other manufacturers in the aviation, computer, telecom, and medi-
cal products industries. The product costing method it uses provides a competitive edge by
providing accurate cost information in a form that customers can easily understand. Similarly,
Hammert’s Iron Works of St. Louis, Missouri (http://www.hammertsiron.com) uses job cost-
ing with a real-time labor and materials reporting system to provide the ability to account for
materials and labor accurately at any point in the production process—important for managing
the process of the job and for improving customer service. What these and many companies
have found is that a simple yet accurate method for determining product cost is crucial to their
competitive success. Another example is home construction and remodeling, where product
costing plays a key role in cost estimating and pricing the work (www.housingzone.com).

Smith Fabrication, Hammert’s Iron Works, and most home builders use a type of product
costing called job costing which is explained in this chapter.

The following section explains all the different choices a management accountant must
make in choosing a cost system, with job costing as one of the possibilities.

|
‘ Costing Systems )

Costing Costing is the process of accumulating, classifying, and assigning direct materials, direct
is the process of accumulating, labor, and factory overhead costs to products, services, or projects.

classifying, and assigning In developing the particular costing system to fit a specific firm, the management accoun-
direct materials, direct labor, tant must make three choices, one for each of the three following characteristics of costing

and factory overhead costs to

A A methods: (1) the cost accumulation method—job costing, process costing or joint costing;
products, services or projects.

(2) the cost measurement method—actual, normal, or standard costing; and (3) the over-
head assignment method—volume-based or activity-based. Each product costing system will
reflect these three choices. For example, a company may choose to use job costing, normal
costing, and activity-based costing, because that combination of choices best fits the firm’s
operations and strategic goals. Another firm might be better served by a product costing sys-
tem based on process cost, standard cost, and volume-based costing.

LEARNING OBJECTIVE 1 The choice of a particular system depends on the nature of the industry and the product
Explain the types of costing or service, the firm’ strategy and management information needs, and the costs and ben-
systems. efits of acquiring, designing, modifying, and operating a particular system. Here are the three

choices.
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EXHIBIT 4.1
Cost Systems

Introduction to Strategy, Cost Management, and Cost Systems

Cost Accumulation: Job or Process Costing?

Costs can be accumulated by tracing costs to a specific product or service, or by accumulat-
ing costs at the department level and then allocating these costs from the departments to the
products or services. The first type is called job costing and the latter is process costing. In a
job costing system the jobs consist of individual products or batches of products or services.
A job costing system is appropriate when most costs incurred for the job can be readily iden-
tified with a specific product, batch of product, customer order, contract, or project. Types
of companies that use job costing include those in construction, printing, special equipment
manufacturing, shipbuilding, custom furniture manufacturing, professional services, medical
services, advertising agencies, and others. Examples of companies using job costing systems
include FedEx (fedex.com), Paramount Pictures (www.paramount.com), Jiffy Lube Inter-
national (www.jiffylube.com), Accenture (www.accenture.com), Kaiser Permanente (Www.
kaiserpermanente.org), and Hyatt Corporation (www.hyatt.com). In job costing the job might
consist of a single product or multiple products in a batch. For example, a batch might consist
of 20 units of a product planned for distribution to a warehouse for future sale. Alternatively,
a job could consist of the quantity of products ordered by a particular customer. The first
approach is often called the push method because it fills the warehouse, while the latter is
called the pull method because it is based on direct customer demand. The significance of the
difference between these methods will be a recurring topic in later chapters.

In contrast, process costing is likely to be found in a firm that produces one or a few
homogenous products or services. These firms often have continuous mass production. In
this case, it is economically impractical to trace most costs to individual products. Industries
where process costing is common include the chemical industry, bottling companies, plastics,
food products, and paper products. Examples of companies using process costing systems
include Shell Oil Co. (www.shell.com), Coca-Cola (www.coca-cola.com), International Paper
(www.internationalpaper.com), and Kimberly-Clark (www.kimberly-clark.com). This chapter
describes job costing systems and operation costing, a variation of job costing. Chapter 6
explains process costing systems, and Chapter 7 covers a variation of process costing in which
there is joint processing of multiple products.

Cost Measurement: Actual, Normal, or Standard Costing?

Costs in either a job or process costing system can be measured in their actual, normal, or
standard amount. An actual costing system uses actual costs incurred for all product costs
including direct materials, direct labor, and factory overhead. Actual costing systems are
rarely used because they can produce unit product costs that fluctuate significantly, causing
potential errors in pricing, adding/dropping product lines, and in performance evaluations.
Also, most actual factory overhead costs are known only at or after the end of the period
rather than at the completion of the batch of products. Thus, actual costing systems cannot
provide accurate unit product cost information on a timely basis.

A normal costing system uses actual costs for direct materials and direct labor and normal
costs for factory overhead. Normal costing involves estimating a portion of overhead to be
assigned to each product as it is produced. A normal costing system provides a timely esti-
mate of the cost of producing each product or job.

A standard costing system uses standard costs and quantities for all three types of manufac-
turing costs: direct materials, direct labor, and factory overhead. Standard costs are expected
costs the firm should attain. Standard costing systems provide a basis for cost control, perfor-
mance evaluation, and process improvement. This chapter explains actual costing and normal
costing systems; Chapters 14 and 15 explain standard costing systems. The different cost
systems are summarized in Exhibit 4.1.

Types of Cost Used For
Costing System Direct Materials Direct Labor Factory Overhead
Actual costing Actual cost Actual cost Actual cost
Normal costing Actual cost Actual cost Estimated overhead cost

(using predetermined rate(s))
Standard costing Standard cost Standard cost Standard cost
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Overhead Assignment under Normal Costing:
Volume-Based or Activity-Based?

Volume-based product costing systems allocate overhead to products or jobs using a volume-
based cost driver, such as units produced. This approach relies heavily on the assumption
that each product uses the same amounts of overhead, since each product is charged the same
amount. Many accountants argue that instead of an equal amount, the overhead in each prod-
uct should be proportional to the direct labor hours needed to manufacture that unit, because
more labor time also means increased overhead costs for equipment, supervision, and other
facilities costs. Generally, neither of these assumptions turns out to be sufficiently accurate in
many companies, so many firms use an activity-based approach.

Activity-based costing (ABC) systems allocate factory overhead costs to products using
cause-and-effect criteria with multiple cost drivers. ABC systems use both volume-based and
nonvolume-based cost drivers to more accurately allocate factory overhead costs to products
based on resource consumption during various activities. Chapter 5 explains ABC systems.

The Strategic Role of Costing )

LEARNING OBJECTIVE 2

Explain the strategic role of
costing.

To compete successfully, firms need accurate cost information, regardless of their competi-
tive strategies. And this is even more likely to be true for cost leadership firms that rely on
a high level of manufacturing efficiency and quality to succeed. Effective management of
manufacturing costs requires timely and accurate cost information. Getting this timely and
accurate information requires that the firm choose a cost system that is a good match for its
competitive strategy. For example, a cost leadership firm that produces a commaodity product
is also likely to be in a process industry, such as food or chemical processing, or assembly line
manufacturing. Thus, process costing systems are likely to be a good fit. Because accurate
costs are important, such firms are likely to use activity-based costing, which is more accu-
rate than the volume-based method for overhead assignment. And finally, this type of firm is
likely to choose a standard costing system to provide the cost targets and regular reports on
meeting these targets. In sum, the commodity/cost leadership type of firm might very well use
a cost system that combines elements of process costing (Chapter 6), activity-based costing
(Chapter 5), and standard costing (Chapters 14 and 15).

Many firms’ competitive environments are changing rapidly especially in the current eco-
nomic recession. To provide useful information, a costing system must keep up with the con-
stantly changing environment. To be competitive, the firm needs accurate cost information—for
product pricing, profitability analysis of individual products, profitability analysis of individual
customers, evaluation of management performance, and refinement of strategic goals.

Job Costing: The Cost Flows )

LEARNING OBJECTIVE 3

Explain the flow of costs in a job
costing system.

Job costing

is a product costing system that
accumulates costs and assigns
them to specific jobs, customers,
projects, or contracts.

A job cost sheet

records and summarizes the
costs of direct materials, direct
labor, and factory overhead for a
particular job.

Job costing is a costing system that accumulates costs and assigns them to specific jobs, cus-
tomers, projects, or contracts. The basic supporting document (usually in electronic form) in a
job costing system is the job cost sheet. It records and summarizes the costs of direct materi-
als, direct labor, and factory overhead for a particular job.

An example of a job cost sheet for Thomasville Furniture Industries (TFI) of Thomasville,
North Carolina, with disguised information, is shown in Exhibit 4.2. TFI (www.thomasville.
com) is a large furniture manufacturer whose core values are quality and innovation, and
whose products are sold through 150 TFI retail stores and more than 400 independent retail-
ers. The job cost sheet in Exhibit 4.2 shows the materials, labor, and overhead required for
the production of a batch of 20 end tables by TFI. The example is presented in the form of
a Microsoft Access software application to emphasize that job costing is typically done by a
database software system that collects all relevant job cost data and then prepares a variety of
reports, such as the job cost sheet, reports of cost by department, listing of jobs by customer,
and many others, including the firm’s financial statements and tax return. Database software
systems are used because of the large amounts of data that manufacturing firms such as TFI
must maintain and use for a variety of purposes, such as the reports listed above. Often the
software system is designed specifically for the industry (see softwarefinder.mbtmag.com
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REAL-WORLD FOCUS

Job Costing in the Printing Industry

and Home Remodeling Industry

Companies use job costing to determine the cost of each job com-
pleted. Perhaps more importantly, the job costing system is used in cost
estimating, bidding, and pricing. The printing industry and home remod-
eling industry are good examples of where cost estimating and pric-
ing (based on cost estimates using job costing) are critical for success.
Through job costing, these firms have a systematic way to measure the
materials, labor, and overhead costs for each job. To do the job costing

materials and labor costs frequently and providing incentives to employ-
ees to use job costing properly and to complete the work within the job
cost estimates. While the printers are more likely to use normal costing,
using historical and industry average rates, the remodelers tend to use
actual costing. The reports cited below indicate that some printers are
moving from the volume-based to the activity-based method.

Source: “Benefiting from Your Costing and Pricing Tools,” Graphic Arts

effectively means being careful to measure accurately the amount of
materials and labor to be used on the job and to use accurate rates for
materials and labor costs. Successful firms find that this means updating

Monthly, July 2004, pp. 32-34; “Blueprint for Success: Job Costing,” Profes-
sional Remodeler, June 2001, pp. 77-80. See also: www.housingzone.com and
www.printerssoftware.com.

for a comprehensive list of job costing software for the manufacturing industry). Microsoft
Access is used here as a generic database system; the system used by a company like TFI
could be any of a variety of the software systems available today.

A job cost sheet includes all three cost elements (materials, labor, overhead) as well as
other detailed data management requires. The job cost sheet follows the product as it goes
through the production process; all costs are recorded on the sheet as materials and labor are
added. On completion of production, the overhead is added based usually on a certain dollar
amount per labor hour, as shown in Exhibit 4.2. The total of all costs recorded on the job cost
sheet is the total cost of the job.

Direct and Indirect Materials Costs

As part of the preparation for the job, TFI purchases materials that are needed for the job. The
purchase, for $2,200, is illustrated with the following journal entry.

(1) Materials Inventory 2,200
Accounts Payable 2,200
EXI‘"B'T 42 ,fi;i; = B B8 - Job Cost Sheet Ex 4.2 Access : Database (Access 2002 - 2003 file format; - Microsoft Access =T x
Job Cost Sheet SO o) [Rcne . ol Passs it e @
= % = “ o =i X Tosals 2l ¢z Selection y 21, Replece
b 4 e ! | ‘\Q |atsme = speling ;\ll - T]advanced - L?a = GoTo~
view | e [m e 0[] 2] B2 2 i e e W = | G
|| Views | Clipbuard (= Funt Ricti Texl Returds Surl & Filler Find
» || 14 JobCostSheet | %
THOMASVILLE FURNITURE
INDUSTRIES, INC.
Job Cost Sheet
Product End Table JobNo. 351
Date Begun  June 6, 2010 Quantity 20
Date Complete July 15, 2010 Unit Cost $376.10
% Direct Materials Direct Labor Factory Overhead
i 5|
-E Dept | Date | Requisition | Units Cost Date Hrs| Rate Ticket Amount | Laber | Application | Amount |TotalCost
) Number Hours Rate
= |
2|a 6i6 A-4204 20 | $1,500.00 |6/6to 100 | $10.00 |A-1101 $1,000.00 100 $5.00 $500.00 | $3,000.00
6/25 through
A-1150
B 6/26 | B-3105 15| $400.00 |6/26 60| $15.00 B-308 $900.00 60 $6.70 $402.00 | $1,702.00
to 6/30 through
B-320
o] 7i2 C-5051 10| $300.00 (7/1to 140 | $12.00 |C-515 $1,680.00 140 $6.00 §840.00 §2,820.00
715 through
C-500 L4
Total §2,200.00 | $3,580.00 §1,742.00 $7,522.00 _
94 4| m ] »

Report View | ‘\


http://www.housingzone.com
http://www.printerssoftware.com

EXHIBIT 4.3

Materials Requisition

A materials requisition

is a source document that

the production department
supervisor uses to request
materials for production.

EXHIBIT 4.4 Bill of Materials for End Table for Thomasville Furniture Industries, Inc.

Chapter 4 Job Costing

MATERIALS REQUISITION No. A-4024
Job Number 351 Date June 6, 2010
Department A Received by Tom Chan
Authorized by Juanita Perez Issued by Ted Mercer
Item Unit Total
Number Description Quantity Cost Cost
MJL 428 Drawer Pull 20 $.75 $15

95

The purchased materials are used as TFI produces the job. A materials requisition is a source
document or online data entry that the production department uses to request materials for pro-
duction. The materials requisition indicates the specific job charged with the materials used. An
example of a materials requisition for TFI is shown in Exhibit 4.3. The example shows that part
of the Dept. A $1,500 materials requisition for the job shown in Exhibit 4.2 includes a drawer pull

for each of the 20 end tables in the job, for a total cost of $15. A detailed listing of all the materi-
als needed for a given job is often developed in what is called a bill of materials. For example,
the bill of materials used by Thomasville Furniture Industries, Inc., in the manufacture of the end
table is shown in Exhibit 4.4.

Thomasville Furniture Industries, Inc.
Bill of Materials

CHANGES FOR 14521211
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: NO. FINISH SIZE M ROUGH SIZE

N res, DESCRIPTION L w7 [ ! L [ w | r | Foorace SKETCH
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A time ticket

shows the time an employee
worked on each job, the pay
rate, and the total labor cost
chargeable to each job.

EXHIBIT 4.5
Materials Cost Flows

Thomasville Furniture Industries’ Department A used a total of $1,500 in direct materials
for Job 351. These costs are charged to work-in-process inventory until the job is completed,
as shown in the following entry.

(2) Work-in-Process Inventory 1,500
Materials Inventory 1,500

Indirect materials are treated as part of the total factory overhead cost. Typical indirect
materials are glue, nails, and factory supplies. The journal entry to record the use of indirect
materials of $50 is

(3) Factory Overhead 50
Materials Inventory 50

Exhibit 4.5 describes cost flows for direct materials and indirect materials of transactions
(1), (2), and (3).

Direct and Indirect Labor Costs

Direct labor costs are recorded on the job cost sheet by means of a time ticket prepared
daily for each employee. A time ticket, usually part of a costing software system, shows
the amount of time an employee worked on each job, the pay rate, and the total labor cost
chargeable to each job. Analysis of the time tickets provides information for assigning direct
labor costs to individual jobs. Note the typical time ticket in Exhibit 4.6. The total cost of the
$1,000 direct labor incurred in TFI’s Department A for Job 351 is recorded by the following
journal entry:

(4) Work-in-Process Inventory 1,000
Accrued Payroll 1,000

Indirect labor costs are treated as part of the total factory overhead cost. Indirect labor
usually includes items such as salaries or wages for supervisors, inspectors, rework labor,

General Ledger Accounts Source Documents

Materials Inventory

(1) 2,200 Bill of Materials

(2)1,500 ——|\— Purchase Orders,
Receiving Reports,
Approved Invoices

l/

3 50 —

Accounts Payable

(1) 2,200 <— Materials
Requisition
Forms

Work-in-Process Inventory

(2) 1,500

Factory Overhead

(3) 50




EXHIBIT 4.6
Time Ticket

Overhead application
is a process of allocating
overhead costs to jobs.

An actual costing system

uses actual costs incurred for
direct materials and direct
labor and applies actual factory
overhead to jobs.

EXHIBIT 4.7
Labor Cost Flows
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TIME TICKET
Ticket Number 8-309 Date Jane 6, 2010
Employee Name Dale Johnson Job Number #351
Operation Assemdbly Approved by Juanit Perez
Time Time Hours
Started Completed Worked Rate Cost
8:00 aum. 71:00 a.m. 3.00 £70.00 £30.00
Total Cost £30.00

and warehouse clerks. The following is a journal entry to record the $100 indirect labor
cost incurred:

(5) Factory Overhead 100
Accrued Payroll 100

Exhibit 4.7 shows direct labor and indirect labor cost flows through the accounts, and the
related source documents.

Factory Overhead Costs

Overhead application is a process of allocating overhead costs to jobs. Allocation is necessary
because overhead costs are not traceable to individual jobs. The two approaches to allocating
overhead costs are actual costing and normal costing. A third approach, standard costing, is
covered in Chapters 14 and 15.

Actual Costing

An actual costing system uses actual costs incurred for direct materials and direct labor and
applies actual factory overhead to the jobs.

Actual factory overhead costs are incurred each month for indirect materials, indirect labor,
and other indirect factory costs, including factory rent, insurance, property tax, depreciation,
repairs and maintenance, power, light, heat, and employer payroll taxes for factory personnel.

Accounts Source Documents

Work-in-Process Inventory

(4) 1,000 Time Tickets

Factory Overhead

(5) 100 N

Accrued Payroll

(4)1,000 «<—

(5) 100
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EXHIBIT 4.8

Monthly per-Unit Fixed
Factory Overhead Cost
Fluctuations under Actual
Costing

Normal costing system

uses actual costs for direct
materials and direct labor and
applies factory overhead to jobs
using a predetermined allocation
rate.

Steece Machine Tools, Inc., has a monthly total fixed factory overhead of $60,000 and variable
manufacturing costs per unit of $10 for its only product. The firm produced 50,000 units in January
but only 10,000 units in February because it had a large inventory of unsold products at the end

of January. The unit costs would be as follows if actual costing were used to determine the
manufacturing cost per unit:

Variable Cost

Month Production Units per Unit Fixed Cost per Unit Total Unit Cost
January 50,000 $10 $60,000/50,000 = $1.20 $11.20
February 10,000 10 60,000/10,000 = 6.00 16.00

This fluctuation in unit cost arises because total fixed costs do not change, so unit costs change
as volume changes, which is not desirable for cost estimation, budgeting, pricing, or product
profitability analysis. Predetermined overhead rates, used for a year or longer, are easy to apply
and reduce monthly fluctuations in job costs caused by changes in the production volume and/or
overhead costs throughout the year.

Different firms use terms such as manufacturing overhead, indirect manufacturing cost, over-
head, or burden in referring to factory overhead. Actual costing is illustrated in Exhibit 4.8

Generally, the total amount of actual overhead costs are not known until the end of the
accounting period when total expenses are determined. Thus, the actual costing system is
often applied to all of the company’s jobs at the end of the accounting period. Revenues from
all jobs and the actual expenses for materials, labor, and overhead are used to calculate overall
profitability at that time. Using actual costing, the company could not know the cost or the
profitability of each job when it is completed during the period, but only at the end of the
period, and then the company would know the profitability of all the jobs combined. Most
companies, like TFI, need to know for management planning and control purposes the cost
and profitability of each job as it is completed, so they use normal costing rather than actual
costing.

Normal Costing

In practice, most firms adopt a normal costing system that uses actual costs for direct materi-
als and direct labor and applies factory overhead by adding to the job an amount of overhead
for each unit of product in the job.

Normal costing avoids the fluctuations in cost per unit under actual costing resulting from
changes in the month-to-month volume of units produced and changes in overhead costs.
Using a predetermined annual factory overhead rate normalizes overhead cost fluctuations,
hence, the term normal costing. The fluctuations in unit cost under actual costing are illus-
trated in Exhibit 4.8.

The Application of Factory Overhead in Normal Costing )

The predetermined factory
overhead rate

is an estimated rate used to
apply factory overhead cost to a
specific job.

Factory overhead applied

is the amount of overhead
assigned to a job using a
predetermined factory overhead
rate.

The predetermined factory overhead rate is an estimated rate used to apply factory overhead
cost to a specific job. The amount of overhead applied to a job using a predetermined factory
overhead rate is called factory overhead applied.

To obtain the predetermined overhead rate, use these four steps:

Estimate total factory overhead costs for the operating period, usually a year.
Select the most appropriate cost driver for applying the factory overhead costs.
Estimate the total amount of the chosen cost driver for the operating period.

Divide the estimated factory overhead costs by the estimated amount of the chosen cost
driver to obtain the predetermined overhead rate.

A wbdpE



LEARNING OBJECTIVE 4

Explain the application of factory
overhead costs in a job costing
system.
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Cost Drivers for Factory Overhead Application

The cost driver selected for applying a predetermined overhead rate (step two above) can be
either a volume- or activity-based cost driver. This chapter explains the use of volume-based
cost drivers, and Chapter 5 explains activity-based cost drivers.

Direct labor-hours, direct labor costs, and machine-hours are among the most frequently
used volume-based cost drivers for applying factory overhead. The proper bases or cost driv-
ers for a labor-intensive firm are probably direct labor-hours, direct labor costs, or some
labor-related measure. In contrast, if factory overhead costs are predominantly related to the
equipment operation, the proper cost driver is probably machine-hours or a related measure.
Surveys of practice show that direct labor (hours or dollars) and machine-hours are the most
commonly used cost drivers for overhead application.

Applying Factory Overhead Costs

The predetermined overhead rate usually is calculated at the beginning of the year based on
the four steps noted above:

Estimated total factory overhead amount for the year

Predetermined factory overhead rate = - -
Estimated total amount of cost driver for the year

For example, suppose TFI has total estimated factory overhead cost of $200,070 for the
coming year. TFI’s cost system uses labor hours as the cost driver for overhead application.
TFI has the following budgeted (i.e., estimated) and actual data.

Estimated annual overhead for all departments $200,070
Estimated annual labor-hours for all departments 34,200
Actual labor-hours for Job 351 (Exhibit 4.2) 300

Thus, the predetermined overhead rate is

I_Estlmated factory overhead _ $200,070 — $5.85 per labor-hour
Estimated number of labor-Hours 34,200

The overhead cost applied to Job 351 is $1,755 (=300 hours X $5.85 per labour hour).
This amount would be recorded using the following journal entry

(6) Work-in-Process Inventory 1,755
Factory Overhead 1,755

This approach is called the plantwide method of normal costing, since total overhead for all
departments is used to determine the overhead rate. An alternative approach, and the one used
by TFI, is to determine the overhead rate for each production department.

Departmental Overhead Rates

When the production departments in the plant are very similar as to the amount of overhead in
each department and the usage of cost drivers in the departments, then the use of a plantwide
rate (one rate for all production departments taken as a whole) is appropriate. In many cases,
however, the various production departments differ significantly in the amount of cost and



Cost Management in Action:  Job Costing in a Printing

Company

Quality Printing Company (QPC) is profitable in a very competitive  Job cost = Materials costs + Any outside purchases necessary for
market within a large urban area. QPC attributes its success to cus-  the order + BHR X Job hours

tomer service, especially quick turn-around on urgent print jobs. Jim Pricing is based in part on job cost and Jim's knowledge of the
Bernard, QPC's operating manager, is very effective at scheduling printing competition in his area, so that some jobs are more profit-
jobs so that customer order due dates are met, and urgent orders are  able than others. Jim is interested in finding out more about job prof-
handled expeditiously. As QPC has grown, it has developed a reputa- itability. He wants to know which customers are really profitable and
tion for its ability to handle a wide range of print jobs, from simple  which are not. What would you suggest to Jim?

tri-fold mailings to multiple page color brochures. For costing the (Refer to Comments on Cost Management in Action at end of Chapter.)

jobs, QPC uses a job costing system that applies overhead based on

operating hours, as follows, where BHR (budgeted hourly cost rate)

is the overhead rate:

Overapplied overhead

is the amount of factory
overhead applied that exceeds
actual factory overhead cost.
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cost drivers. Suppose, for example, that TFI has only three production departments (A, B, and
C), and that the overhead costs and labor-hours in the three departments are shown below.

Department A DepartmentB  Department C Total

Overhead $60,600 $65,670 $73,800 $200,070
Labor-hours 12,100 9,800 12,300 34,200

Note that the total overhead of $200,070 and total labor-hours of 34,200 hours are the same as
in our above calculations for the plantwide rate.
Using the departmental approach, the rates are calculated as follows:

Overhead Rate for Department A

$60,600/12,100 labor hours = $5.00 per labor hour
Overhead Rate for Department B

$65,670/9,800 labor hours = $6.70 per labor hour

Overhead Rate for Department C
$73,800/12,300 labor hours = $6.00 per labor hour

Using the departmental approach, the overhead applied to Job 351 would be $1,742 as
shown in Exhibit 4.2. The amount for the plantwide rate shown above, $1,755, differs by
only $13 from the amount determined by the departmental approach, a very small differ-
ence. This means the usage of resources in the three departments by Job 351 is similar to
that for the other TFI jobs, so that the plantwide rate and the departmental rate have a similar
total cost. When the usage of resources in the three departments differs significantly for
one job than others, then the departmental approach is considered the more appropriate
and accurate since job cost is based on the actual usage of the different departments, not an
overall average.

Disposition of Underapplied and Overapplied Overhead

Using a predetermined factory overhead rate to apply overhead cost to products can cause
total overhead applied to the units produced to exceed the actual overhead incurred in peri-
ods when production is higher than expected. Alternatively, applied overhead might exceed
incurred overhead if the amount incurred is less than estimated. Overapplied overhead
is the amount of factory overhead applied that exceeds the actual factory overhead cost
incurred.



Underapplied overhead

is the amount by which actual
factory overhead exceeds factory
overhead applied.

LEARNING OBJECTIVE 5

Calculate underapplied and
overapplied overhead and show
how it is accounted for.
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On the other hand, it is possible that applied overhead will be less than the incurred
amount of overhead, due either to the fact that the actual amount of incurred overhead was
greater than expected and/or the actual production level was smaller than expected. Under-
applied overhead is the amount by which actual factory overhead exceeds factory overhead
applied. If the predetermined overhead rate has been determined carefully, and if actual pro-
duction is similar to expected production, the overapplied or underapplied difference should
be small.

What do we do with the difference between factory overhead applied and the actual amount
of overhead incurred? Since actual production costs should be reported in the period they
were incurred, total product costs at the end of the accounting period should be based on
actual rather than applied overhead.

Underapplied or overapplied overhead can be disposed of in two ways:

1. Adjust the Cost of Goods Sold account.

2. Adjust the production costs of the period; that is, prorate the difference among the
amounts of the current period’s applied overhead remaining in the ending balances of the
Work-in-Process Inventory, the Finished Goods Inventory, and the Cost of Goods Sold
accounts.

When the amount of underapplied or overapplied overhead is not significant, it generally
is adjusted to Cost of Goods Sold. On the other hand, if the amount is significant, it is often
prorated. The proration method is explained in Chapter 15.

Adjustment to Cost of Goods Sold

Adjusting Cost of Goods Sold is the more expedient of the two methods for accounting for
the overhead difference.

Suppose that TFI applied $200,000 overhead but found at the end of the year that the
actual total amount of overhead incurred was $205,000. The $5,000 difference repre-
sents underapplied overhead. The appropriate adjusting entry to the Cost of Goods Sold
account is:

(7) Cost of Goods Sold 5,000
Factory Overhead 5,000
To record the disposition of underapplied overhead

At the time of the adjusting entry, the Factory Overhead account had a debit balance of
$5,000; the applied amount was credited to the account for $200,000 and the incurred amount
was debited for $205,000, leaving a debit balance of $5,000. The entry removes this debit bal-
ance and transfers it to Cost of Goods Sold.

No matter which method is used (adjust cost of goods sold or prorate), underapplied or
overapplied overhead is usually adjusted only at the end of a year. Nothing needs to be done
during the year because the predetermined factory overhead rate is based on annual figures.
A variance is expected between the actual overhead incurred and the amount applied in a
particular month or quarter because of seasonal fluctuations in the firm’s operating cycle.
Furthermore, underapplied factory overhead in one month is likely to be offset by an overap-
plied amount in another month (and vice versa).

Job Costing in Service Industries; Project Costing )

Job costing is used extensively in service industries such as advertising agencies, construc-
tion companies, hospitals, and repair shops, as well as consulting, architecture, account-
ing, and law firms. Instead of using the term job, accounting and consulting firms use the
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LEARNING OBJECTIVE 6

Apply job costing in service
industries.

term client or project; hospitals and law firms use the term case, and advertising agencies
and construction companies use the term contract or project. Many firms use the term
project costing to indicate the use of job costing in service industries. Project costing
is also used to track the costs and progress of nonrecurring tasks that take place within
companies, for example, projects to develop a new marketing plan or to improve operating
efficiency, projects to implement a new strategic direction for the company, or to introduce
a new software system. These projects also have the characteristics that are suitable for job
costing.

Job costing in service industries uses recording procedures and accounts similar to those
illustrated earlier in this chapter except for direct materials involved (there could be none or
an insignificant amount). The primary focus is on direct labor. The overhead costs are usually
applied to jobs based on direct labor cost.

Suppose that Freed and Swenson, a Los Angeles law firm, has the following budget of
estimated costs for the year.

Compensation of professional staff $ 500,000
Other costs 500,000
Total budgeted costs for 2010 $1,000,000

Other costs include indirect materials and supplies, photocopying, computer-related
expenses, insurance, office rent, utilities, training costs, accounting fees, indirect labor costs
for office support personnel, and other office expenses.

Freed and Swenson charges overhead costs to clients or jobs at a predetermined percent-
age of the professional salaries charged to the client. The law firm’ recent data show that
chargeable hours average 80 percent of available hours for all categories of professional
personnel. The nonchargeable hours are regarded as additional overhead. This nonchargeable
time might involve training, idle time, and similar factors.

Using these data, the firm’s budgeted (that is, estimated) direct labor costs and budgeted
overhead costs are:

1. Budgeted direct labor costs:

$500,000 X 80% = $400,000

2. Budgeted overhead costs:

Other costs $500,000

Salary costs for nonchargeable hours:

$500,000 — $400,000 = 100,000
$600,000

The predetermined overhead rate is:

Budgeted overhead costs _ $600,000

= = 150% of direct labor cost
Budgeted direct labor costs ~ $400,000 ’

Exhibit 4.9 presents relevant data and job costs for the law firm’s recent client, George
Christatos.



EXHIBIT 4.9
Job Costing for Freed and
Swenson Law Firm
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Client: George Christatos

Employee Charges Hours Salary Rates Billing Rates
Partners 10 $100 $250
Managers 20 80 200
Associates 100 30 100

130
Total Revenues and Costs for This Client's Job
Service revenues ($250 x 10) + ($200 X< 20) + ($100 X< 100) = $16,500

Cost of services
Direct labor ($100 X< 10) + ($80 X 20) + ($30 X 100) = $5,600

Overhead $5,600 X 150% = 8,400
Total costs of services 14,000
Operating income for this client $2,500

|
‘ Operation Costing

)

Operation costing

is a hybrid costing system

that uses job costing to assign
direct materials costs to jobs
and process costing to assign
conversion costs to products or
services.

LEARNING OBJECTIVE 7

Explain an operation costing
system.

Operation costing is a hybrid costing system that uses job costing to assign direct materials costs
to jobs, and a process costing approach to assign conversion costs to products or services.

Manufacturing operations whose conversion activities are very similar across several pro-
duct lines, but whose direct materials used in the various products differ significantly use
operation costing. After direct labor and factory overhead conversion costs have been accu-
mulated by operations or departments, these costs are then assigned to products. On the other
hand, direct materials costs are accumulated by jobs or batches, and job costing assigns these
costs to products or services.

Industries suitable for applying operation costing include clothing, food processing, tex-
tiles, shoes, furniture, metalworking, jewelry, and electronic equipment. For example, sofa
manufacturing has two standard operations: cutting and assembling. Different jobs, however,
require different wood and fabric materials. Therefore, an operation costing system can be
well-suited for this situation.

Suppose that Irvine Glass Company manufactures two types of glass for sheets, clear glass
and colored glass. Department 1 produces clear glass sheets, some of which are sold as fin-
ished goods. Others are transferred to Department 2, which adds metallic oxides to clear glass
sheets to form colored glass sheets, which are then sold as finished goods. The company uses
operation costing.

Irvine Glass Company finished two jobs: Job A produced 10,000 sheets of clear glass and
Job B produced 5,000 sheets of colored glass. Manufacturing operations and costs applied to
these products follow.

Direct materials

Job A (10,000 clear glass sheets) $400,000
Job B (5,000 colored glass sheets)
Materials for clear glass sheets in Department 1 $200,000
Materials added to clear glass sheets in Department 2 100,000 300,000
Total direct materials $700,000
Conversion costs
Department 1 $180,000
Department 2 50,000
Total conversion costs $230,000
Total costs $930,000

Notice in this table that operation costing identifies direct materials by job but that it iden-
tifies conversion costs with the two production departments.
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The product cost for each type of glass sheet is computed as follows:

Clear Glass  Colored Glass

Direct materials

Job A ($400,000/10,000) $40

Job B ($300,000/5,000) $60
Conversion: Department 1 ($180,000/15,000) 12 12
Conversion: Department 2 ($50,000/5,000) o 10
Total product cost per sheet $52 $82

Notice in this table that each glass sheet receives the same conversion costs in Department
1 since this operation is identical for the two products. Total product costs are calculated as
follows:

Clear glass sheets ($52 X 10,000) $520,000
Colored glass sheets ($82 X 5,000) 410,000
Total $930,000

The following journal entries record Irvine Glass Company’s flow of costs. Department
1 makes the first entry by recording the requisition of direct materials when Job A entered
production:

(1) Work-in-Process Inventory: Department 1 400,000
Materials Inventory 400,000

Department 1 makes the following entry to record the requisition of direct materials when
Job B enters production:

(2) Work-in-Process Inventory: Department 1 200,000
Materials Inventory 200,000

Conversion costs are applied in Department 1 with the following journal entry:

(3) Work-in-Process Inventory: Department 1 180,000
Conversion Costs Applied 180,000

The following entry records the transfer of completed clear glass sheets to finished
goods:

(4) Finished Goods Inventory 520,000
Work-in-Process Inventory: Department 1 520,000

Direct materials of $400,000 + Conversion ($12 X 10,000) = $520,000
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The following entry for units of colored glass records the transfer of partially completed
colored glass sheets to Department 2:

(5) Work-in-Process Inventory: Department 2 260,000
Work-in-Process Inventory: Department 1 260,000

Direct materials of $200,000 + Conversion($12 X 5,000) = $260,000
The following entry records the requisition of the materials by Department 2 when job B

enters production:

(6) Work-in-Process Inventory: Department 2 100,000
Materials Inventory 100,000

Conversion costs are applied in Department 2 with the following journal entry.

(7) Work-in-Process Inventory: Department 2 50,000
Conversion Costs Applied 50,000

The completed colored glass sheets are transferred to finished goods.

(8) Finished Goods Inventary 410,000
Work-in-Process Inventory: Department 2 410,000

Department 2 work-in-process $260,000 + Materials for colored glass of $100,000 +
Conversion($10 X 5,000) = $410,000

Product costing is the process of accumulating, classifying, and assigning direct materials,
direct labor, and factory overhead costs to products or services. Product costing provides use-
ful cost information for both manufacturing and nonmanufacturing firms for (1) product and
service cost determination and inventory valuation, (2) management planning, cost control,
and performance evaluation, and (3) managerial decisions.

Several different product costing systems are available and can be classified as the (1) cost
accumulation method—ijob or processing costing systems, (2) cost measurement method—
actual, normal, or standard costing systems, (3) overhead assignment method—volume- or
activity-based costing systems. The choice of a particular system depends on the nature of
the industry and the product or service; the firm’s strategy and its management information
needs; and the costs and benefits to acquire, design, modify, and operate a particular system.

Job costing uses several accounts to control the product cost flows. Direct materials costs
are debited to the Materials Inventory account at time of purchase and debited to the Work-in-
Process Inventory account when production requests materials. Direct labor costs are debited
to the Work-in-Process Inventory account when they are incurred. Actual factory overhead
costs are debited to the Factory Overhead account when they are incurred. Factory overhead
applied using the predetermined factory overhead rate in normal costing is debited to the
Work-in-Process Inventory account and credited to the Factory Overhead account. When a job
is complete, the cost of goods manufactured is transferred from the Work-in-Process Inven-
tory account to the Finished Goods Inventory account.
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The predetermined factory overhead rate is an estimated factory overhead rate used to
apply factory overhead cost to a specific job. The application of a predetermined overhead
rate has four steps: (1) estimate factory overhead costs for an appropriate operating period,
usually a year, (2) select the most appropriate cost driver for charging the factory overhead
costs, (3) estimate the total amount of the chosen cost driver for the operating period, and
(4) divide the estimated factory overhead costs by the estimated amount of the chosen cost
driver to obtain the predetermined factory overhead rate.

The difference between the actual factory overhead cost and the amount of the factory
overhead applied is the overhead variance; it is either underapplied or overapplied. It can be
disposed of in two ways: (1) adjust the Cost of Goods Sold account or (2) prorate the differ-
ence among the Work-in-Process Inventory, the Finished Goods Inventory, and the Cost of
Goods Sold accounts.

Job costing is used extensively in service industries such as advertising agencies, construc-
tion companies, hospitals, repair shops and consulting, architecture, accounting, and law firms.

Operation costing is used when most of the plant’s products have a similar conversion
cycle, but materials costs may differ significantly between jobs. In this case, materials costs
are traced to jobs, while conversion costs are traced to departments and then to jobs.

Spoilage

refers to an unaccepted unit that
is discarded or sold for disposal
value.

Rework

is a produced unit that must be
reworked into a good unit that
can be sold in regular channels.

Scrap

is the material left over from the
manufacture of the product; it
has little or no value.

Normal spoilage
is waste that occurs under
normal operating conditions.

Abnormal spoilage

is waste that should not arise
under normal operating
conditions.

Spoilage, Rework, and Scrap in Job Costing

In today’s manufacturing environment, firms adopt various quality-improvement programs
to reduce spoilage, rework units, and scrap. Spoilage refers to unacceptable units that are
discarded or sold for disposal value. Rework units are units produced that must be reworked
into good units that can be sold in regular channels. Scrap is the material left over from the
manufacture of the product; it has little or no value.

SPOILAGE

The two types of spoilage are normal and abnormal. Normal spoilage occurs under normal oper-
ating conditions; it is uncontrollable in the short term and is considered a normal part of produc-
tion and product cost. That is, the cost of spoiled unit costs is absorbed by the cost of good units
produced. Abnormal spoilage is in excess over the amount of normal spoilage expected under
normal operating conditions; it is charged as a loss to operations in the period detected.

Normal spoilage is of two types: (1) specific normal spoilage, which is particular to a given
job, and is not due to factors related to other jobs and (2) common normal spoilage, which is
due to factors that affect two or more jobs, such as a machine malfunction that affected parts
used in several jobs. Normal spoilage that is specific to a job is treated as a cost of that job, so
that in effect the cost of spoilage is spread over the cost of the good units in the job. Normal
spoilage that is common to two or more jobs is charged to factory overhead and, in this way,
affects the costs of all jobs. Abnormal spoilage is charged to a special account, such as Loss
from Abnormal Spoilage so that management attention can be given to spoilage of this type,
and because product cost should not include abnormal elements such as abnormal spoilage.

Suppose a furniture manufacturer spoiled 1 sofa from an order of 100 sofas (job #1233)
because of stains and tears in the fabric and that the spoilage was normal and particular to
this job. At the time the spoilage was detected, a total of $500 had been incurred in the manu-
facture of the sofa. Suppose further that the spoiled sofa could be disposed of—sold as-is for
$100, then the net cost of the spoilage is now $500 — $100 = $400. This means that $400
of work-in-process cost for the spoiled sofa will be spread over the remaining 99 sofas. The
accounting treatment would be as follows:

Inventory of spoiled sofa for sale 100
Work-in-process for job #1233 100
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Suppose the same information as above, except that the spoiled sofa described above was
spoiled by a hard-to-detect malfunction in a fabric cutting machine that was also involved in
other jobs in the plant, and had affected other jobs. The spoilage is now considered common
normal spoilage, and the accounting treatment is:

Inventory of spoiled sofa for sale 100
Factory overhead 400
Work-in-process for job #1233 500

Finally, assume again the same information as above except that the malfunction in the fab-
ric cutting machine is due to controllable operator error, and is now considered to be abnor-
mal spoilage. The accounting treatment is now:

Inventory of spoiled sofa for sale 100
Loss from abnormal spoilage 400
Work-in-process for job #1233 500

REWORK

Like spoilage, there are three types of rework: (1) rework on normal defective units for a
particular job, (2) rework on normal defective units common with all jobs, and (3) rework
on abnormal defective units not falling within the normal range. The cost of rework units is
charged to one of three accounts depending on its nature. Normal rework for a particular job
is charged to that specific job’s Work-in-Process Inventory account. Normal rework common
to all jobs is charged to the Factory Overhead account and abnormal rework is charged to the
Loss from Abnormal Rework account.

SCRAP

Scrap can be classified according to (1) a specific job and (2) common to all jobs. Suppose
that the furniture manufacturer above incurred and sold the scrap from a specific job for $100
cash and sold the scrap common to all jobs for $200 cash. The proper journal entries follow:

Cash 100
Work-in-Process Inventory 100
Cash 200
Factory Overhead 200
Key Terms abnormal spoilage, 106 normal costing system, 98 rework, 106
actual costing system, 97 normal spoilage, 106 scrap, 106
costing, 91 operation costing, 103 spoilage, 106
factory overhead applied, 98 overapplied overhead, 100 time ticket, 96
job costing, 93 overhead application, 97 underapplied overhead, 101
job cost sheet, 93 predetermined factory overhead

materials requisition, 95 rate, 98
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Comments on Cost
Management
in Action

Self-Study Problem
(For solution, please turn
to the end of the chapter.)

Job Costing in a Printing Company

Quality Printing Company has succeeded on the competitive knowledge of the manager, Jim Bernard, and
on his ability to effectively manage operations. But the costing system stands in the way of Jim’s further
progress to profitability. The first problem with the costing system is that it uses a plantwide rate. The
BHR system uses a rate derived from all the firms equipment and facilities. Since some print jobs are more
complex (more colors, etc.) and must run on more expensive equipment while others are relatively simple,
QPC needs overhead rates for each piece of equipment. The National Association for Printing Leadership
(NAPL) publishes hourly cost rates (BHRs) for different types of machines, and these rates are updated
twice a year. Using the NAPL rates would give Jim a more accurate basis for job costing; it is very much
like the departmental approach mentioned in the chapter, except in this case the department is the printing
machine.

Other issues Jim should consider in his analysis of customer profitability is that the customers who de-
mand very quick turnaround are likely to increase operating costs by incurring overtime charges, delaying
or interrupting other jobs, and in other ways. These additional costs should be considered in pricing these
expedited jobs.

Jim can use job costing to measure the profitability of each job and, by extension, of each customer. This
information can help him set prices and manage costs.

Source: Lisa Cross, “Benefiting from Costing and Pricing Tools,” Graphic Arts Monthly, July 2004, pp. 32-34.

Journal Entries and Accounting for Overhead

Watkins Machinery Company uses a normal job costing system. The company has this partial trial balance
information on March 1, 2010, the last month of its fiscal year:

Materials Inventory (X, $3,000; Y, $2,000; Indirect materials, $5,000) $10,000
Work-in-Process Inventory—Job 101 6,000
Finished Goods Inventory—Job 100 10,000

These transactions relate to the month of March:

a. Purchased direct materials and indirect materials with the following summary of receiving reports:

Material X $10,000
Material Y 10,000
Indirect materials 5,000
Total $25,000

b. Issued direct materials and indirect materials with this summary of requisitions:

Job 101 Job 102 Total
Material X $5,000 $3,000 $ 8,000
Material Y 4,000 3,000 7,000
Subtotal $9,000 $6,000 $15,000
Indirect materials 8,000
Total $23,000

c. Factory labor incurred is summarized by these time tickets:

Job 101 $12,000
Job 102 8,000
Indirect labor 5,000

Total $25,000




Questions

Brief Exercises

Chapter4 Job Costing 109

d. Factory utilities, factory depreciation, and factory insurance incurred is summarized by these factory vouchers,
invoices, and cost memos:

Utilities $ 500
Depreciation 15,000
Insurance 2,500
Total $18,000

e. Factory overhead costs were applied to jobs at the predetermined rate of $15 per machine-hour. Job 101 in-
curred 1,200 machine-hours; Job 102 used 800 machine-hours.

f. Job 101 was completed; Job 102 was still in process at the end of March.

g. Job 100 and job 101 were shipped to customers during March. Both jobs had gross margins of 20 percent based
on manufacturing cost.

The company closed the overapplied or underapplied overhead to the Cost of Goods Sold account at the
end of March.

Required

1. Prepare journal entries to record the transactions and events. Letter your entries from a to g.
2. Compute the ending balance of the Work-in-Process Inventory account.

3. Compute the overhead variance and indicate whether it is overapplied or underapplied.

4. Close the overhead variance to the Cost of Goods Sold account.

4-1

4-2

4-3

4-5

4-6

4-7

4-8
4-9

4-10
4-11

4-12

4-13
4-14

4-15

4-16

4-17
4-18

What is the purpose of a costing system?

Give three ways that management uses product costs.

Distinguish between job costing and process costing.

Explain when companies are likely to use a job costing system or a process costing system. Provide
examples.

Which costing system is extensively used in the service industry for hospitals, law firms, or account-
ing firms? Explain why.

What document is prepared to accumulate costs for each separate job in a job costing system? What
type of costs are recorded in the document?

Explain how predetermined factory overhead rates are computed and why they are used to apply fac-
tory overhead to units of products instead of actual overhead costs.

What is the role of material requisitions in a job costing system? Time tickets? Bills of materials?

What does the statement that accounting for overhead involves an important cost-benefit issue mean?
Why is that issue important?

Describe the flow of costs through a job costing system.

What do underapplied overhead and overapplied overhead mean? How are these amounts disposed
of at the end of a period?

Why are some manufacturing firms switching from direct labor-hours to machine-hours as the cost
driver for factory overhead application?

Explain why overhead might be overapplied in a given period.

Distinguish between an actual costing system and a normal costing system. What are the components
of the actual manufacturing costs and the components of the normal manufacturing costs?

Factory overhead includes a variety of costs that vary greatly with respect to the production process.
What is the best way to choose an appropriate cost driver when applying factory overhead?

What is the difference between cost of goods sold and adjusted cost of goods sold?

How is job costing in a service firm different from job costing in a manufacturer?

If the overhead rate is $10 per machine-hour, and there are 20 labor-hours, 16 machine-hours, and 2
personnel on the job, how much overhead should be applied to the job?
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Exercises

4-19

4-20

4-21

4-22

4-23

4-24

4-25

4-26

Nieto Machine Shop has 4,000 labor-hours and 8,000 machine-hours used in May. Total budgeted
overhead for May is $80,000. What is the overhead rate using labor-hours and also using machine-
hours? Which would you pick and why?

Assume that actual overhead is $613,000 in a given year and the overhead rate is $10 per unit, 60,000
units were sold, and 59,000 units were produced. For the end of the year, is overhead underapplied or
overapplied, and by how much?

If the end-of-period balance for cost of goods sold is $90,000 and underapplied overhead is $10,000,
what is the ending balance in cost of goods sold, after adjusting for the underapplied overhead?

A small consulting firm has an overhead rate of 200% of direct labor charged to each job. The materi-
als cost (including travel and other direct costs) for a particular job is $10,000 and the direct labor is
$20,000. What is the total job cost for this job?

Company A has a number of jobs that are processed through similar manufacturing processes. How-
ever, most jobs have labor-hour requirements ranging from 100 to 130 hours, while these jobs differ
significantly in the number of machine-hours required for each job—some as low as 50, other as
high as 5,000 hours. One reason for this is a well-trained labor pool that has the ability to work cross-
functionally and perform a variety of duties. What do you think is the best overhead rate basis for this
firm—Iabor-hours, machine-hours, or some other rate basis? Explain your answer.

When overhead is overapplied, is the balance of cost of good sold, before adjustment, too low or too
high? Why?

Some firms pool overhead into a single plantwide overhead pool, while others collect overhead costs
into manufacturing departments, each of which has an overhead cost pool and overhead cost applica-
tion rate. Which approach is likely to provide more accurate cost numbers for cost estimating, pricing,
and performance evaluation?

Assume the following for Black Top, Inc., for 2010. Black Top applies overhead on the basis of units
produced.

Budgeted overhead $210,000
Actual overhead $222,000
Actual labor-hours 15,000
Actual number of units sold 43,000
Underapplied overhead $ 20,400
Budgeted production (units) 50,000

Required How many units were produced in 2010?

4-27

Assume the following for Round Top, Inc., for 2010. Round Top applies overhead on the basis of
units produced.

Budgeted overhead $350,000
Actual overhead $360,000
Actual labor-hours 22,000
Actual number of units sold 650,000
Overapplied overhead $ 30,000
Budgeted production (units) 700,000

Required How many units were produced in 2010?

4-28

Job Costing Johnson Inc. is a job-order manufacturing company that uses a predetermined over-
head rate based on direct labor-hours to apply overhead to individual jobs. For 2010, estimated
direct labor-hours are 95,000, and estimated factory overhead is $617,500. The following informa-
tion is for September 2010. Job A was completed during September, and Job B was started but not
finished.
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September 1, 2010, inventories

Materials inventory $ 7,500

Work-in-process inventory (All Job A) 31,200

Finished goods inventory 67,000
Material purchases 104,000
Direct materials requisitioned

Job A 65,000

Job B 33,500
Direct labor-hours

Job A 4,200

Job B 3,500
Labor costs incurred

Direct labor ($8.50/hour) 65,450

Indirect labor 13,500

Supervisory salaries 6,000
Rental costs

Factory 7,000

Administrative offices 1,800
Total equipment depreciation costs

Factory 7,500

Administrative offices 1,600
Indirect materials used 12,000

Required

1. What is the total cost of Job A?
2. What is the total factory overhead applied during September?
3. What is the overapplied or underapplied overhead for September?

4-29 Choice of Costing System

Required The following is a list of Web sites for a number of companies. Briefly describe each company
and indicate whether it is more likely to use job costing or process costing. Explain why in each case.

New Century Software Inc. at www.newcenturysoftware.com.
Kinko’s at www.fedex.com/us/officeprint/main.

TXI Cement (TXI) at www.txi.com.

Paramount Pictures at www.paramount.com.

Evian at www.evian.com.

6. Ircon International Limited at www.irconinternational.com.

@S> O N =

4-30 Choice of Costing System

Required The following is a list of Web sites for a number of non-U.S. companies. Briefly describe each
company and indicate whether it is more likely to use job costing or process costing. Explain why in each
case.

1. Zurich Financial Services Group at www.zurich.com.
2. Reichhold Chemical Co. at www.reichhold.com

3. Nestle S.A. at www.nestle.com.

4. Coca-Cola at www.coca-cola.com

4-31 Job Costing in the Airline Industry Manufacturers of large equipment such as aircraft and ships and
companies involved in road construction have jobs that may require two or more years for comple-
tion. For example, Boeing Corporation might have an order for 50 aircraft for a particular airline, and
the order will extend over a three- to five-year period. Aircraft are delivered as completed, but not in
a batch of 50 at one time. In the typical fashion, the overhead application rate must be calculated and
applied in such a way that each aircraft that is delivered has the proper amount of overhead for that
aircraft.
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Required What unique difficulties do you see in the calculation and application of overhead in industries
such as aircraft manufacturing or shipbuilding? How do you think these firms should respond to these dif-
ficulties in determining overhead rates and applying overhead costs?

4-32 Journal Entries Erkens Company uses a job costing system with normal costing and applies factory
overhead on the basis of machine-hours. At the beginning of the year, management estimated that the
company would incur $1,980,000 of factory overhead costs and use 66,000 machine-hours.

Erkens Company recorded the following events during the month of April:

Purchased 180,000 pounds of materials on account; the cost was $5.00 per pound.

Issued 120,000 pounds of materials to production of which 15,000 pounds were used as indirect
materials.

Incurred direct labor costs of $240,000 and $40,000 of indirect labor costs.

Recorded depreciation on equipment for the month, $75,700.

Recorded insurance costs for the manufacturing property, $3,500.

Paid $8,500 cash for utilities and other miscellaneous items for the manufacturing plant.

Completed Job H11 costing $7,500 and Job G28 costing $77,000 during the month and transferred
them to the Finished Goods Inventory account.

h. Shipped Job G28 to the customer during the month. The job was invoiced at 35 percent above cost.
i. Used 7,700 machine-hours during April.

T o
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Required

1. Compute Erkens Company’s predetermined overhead rate for the year.

2. Prepare journal entries to record the events that occurred during April.

3. Compute the amount of overapplied or underapplied overhead and prepare a journal entry to close over-
applied or underapplied overhead into cost of goods sold on April 30.

4-33 Working with Unknowns Gregson Company uses a job costing system that applies factory over-
head on the basis of direct labor dollars. No job was in process on February 1. During the month of
February, the company worked on these three jobs:

Job Number
A23 C76 G15
Direct labor ($8/hour) $24,000 ? $8,800
Direct materials 42,000 61,000 ?
Overhead applied ? 24,750 6,050

During the month, the company completed and transferred Job A23 to the finished goods inventory.
Jobs C76 and G15 were not completed and remain in work in process at the cost of $148,650 at the
end of the month. Actual factory overhead costs during the month totaled $48,600.

Required

1. What is the predetermined factory overhead rate?
2. Compute the amount of underapplied or overapplied overhead for February.
3. Compute the cost of direct materials issued to production during the month.

4-34 Application of Factory Overhead Tomek Company uses a job costing system that applies factory
overhead on the basis of direct labor-hours. The company’s factory overhead budget for 2010 included
the following estimates:

Budgeted total factory overhead $568,000
Budgeted total direct labor-hours 71,000




&

Problems

Chapter4 Job Costing 113

At the end of the year, the company shows these results:

Actual factory overhead $582,250
Actual direct labor-hours 71,500

The following amounts of the year’s applied factory overhead remained in the various manufacturing

accounts:
Applied Factory Overhead
Work-in-process inventory $139,000
Finished goods inventory 216,840
Cost of goods sold 200,160
Required

1. Compute the firm’ predetermined factory overhead rate for 2010.
2. Calculate the amount of overapplied or underapplied overhead.

3. Prepare a journal entry to transfer the underapplied or overapplied overhead to the Cost of Goods Sold
account (do not use proration).

4-35 Overhead Rate, Pricing Norton Associates is an advertising agency in Austin, Texas. The company’s
controller estimated that it would incur $325,000 in overhead costs for 2010. Because the overhead
costs of each project change in direct proportion to the amount of direct professional hours incurred,
the controller decided that overhead should be applied on the basis of professional hours. The control-
ler estimated 25,000 professional hours for the year. During October, Norton incurred the following
costs to make a 20-second TV commercial for Central Texas Bank:

Direct materials $32,000
Direct professional hours ($50/hour) 1,200

Actual overhead costs to make the commercial totaled $16,500. The industry customarily bills
customers at 150 percent of total cost.

Required

1. Compute the predetermined overhead rate.
2. What is the total amount of the bill that Norton will send Central Texas Bank?

4-36 Spoilage and Scrap (appendix) Lexan Textile Company’s Job X12 had one of its 20 units spoiled.
The cost incurred on the unit was $600. It was specific normal spoilage with an estimated disposal
price of $300 for the spoiled unit. Job Y34 had common normal spoilage with the estimated cost of
$400 from the general production process failure and abnormal spoilage of $200. The company also
incurred scrap due to Job Y34 and sold it for $80. It also sold the scrap common to all jobs for $120
cash in May.

Required
1. Make the necessary journal entries to record normal and abnormal spoilage costs.
2. Make the necessary journal entries to record both types of scrap sold.

4-37 Job Costing Work in process inventory for Bradley Inc. at the beginning of the year was a single
job, Job 125 :

Jobh Materials Labor Overhead Total
125 $22,500 $22,000 $33,000 $77,500
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The Company’s actual cost incurred during the year are as follows:

Incurred by Jobs

Jobs Materials Labor Other Total
125 $1,000 $10,000 — $11,000
128 26,000 18,000 — 44,000
129 12,000 34,000 — 46,000
130 4,000 16,000 — 20,000
Materials Labor Other Total
Indirect materials and supplies $30,000 — — $30,000
Indirect labor — $23,000 — 23,000
Employee benefits — — $46,000 46,000
Depreciation — — 12,000 12,000
Supervision — 15,000 — 15,000
The Company’s budgeted costs for the year are as follows:
Budgeted overhead
Variable
Indirect materials $16,000
Indirect labor 56,000
Employee benefits 24,000
Fixed
Supervision 20,000
Depreciation 12,000
Total $128,000
Budgeted direct labor dollars $ 80,000
Rate per direct labor dollar ($128,000/$80,000) 160%

Required

1. What was the actual factory overhead for Bradley, Inc for the year?
2. What was overapplied or underapplied overhead for the year?

3. Job 125 was the only job completed and sold in the year. What amount was included in the cost of the
goods sold for this job?

4. What was the amount of Work-in-Process Inventory at the end of the year?

4-38 Job Costing Operations of Valport Company for the year ended November 30, 2010, have been
completed, and all of the accounting entries have been made for the year except the transfer of costs
from Work-in-Process to Finished Goods for the jobs completed in November, and the transfer of
costs from Finished Goods to Cost of Goods Sold for the jobs that have been sold during November.
Summarized data that have been accumulated from the accounting records as of October 31, 2010,
and for November 2010, are shown below.

Jobs N11-007, N11-013, and N11-015 were completed during November 2010. All completed
jobs except Job N11-013 had been turned over to customers by the close of business on November
30, 2010.

Required

1. Prepare a Statement of Cost of Goods Manufactured for Valport Company for the year ended November
30, 2010.

2. Determine the amount of Cost of Goods Sold for the year ended November 30, 2010.
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November 2010 Activity
Work-in-Process Balance 10/31/10 Direct Materials Direct Labor Machine-Hours
Joh No.:
N11-007 $ 87,000 $ 1,500 $ 4,500 300
N11-013 55,000 4,000 12,000 1,000
N11-015 -0- 25,600 26,700 1,400
D12-002 -0- 37,900 20,000 2,500
D12-003 -0- 26,000 16,800 800
Totals $142,000 $95,000 $80,000 6,000
Operating Activity
Through November
10/31/10 2010
Manufacturing overhead applied
Indirect materials $ 125,000 $ 9,000
Indirect labor 345,000 30,000
Utilities 245,000 22,000
Depreciation 385,000 35,000
Total applied overhead $1,100,000 $96,000
Other items - -
Material purchases® $ 965,000 $98,000
Direct labor costs $ 845,000 $80,000
Machine-hours 73,000 6,000
Account Balances at:
12/01/09 11/30/10
Materials inventory* $105,000 $85,000
Work-in-process inventory 60,000 150,000
Finished goods inventory 125,000 225,000

*Material purchases and materials inventory consist of both direct and indirect materials.

4-39 Job Costing The following information applies to the Colbert Company for March production.
There are only two jobs (A and B) in production in March.

a. Purchased direct materials and indirect materials with the following summary of receiving reports:

Material A $16,000
Material B 12,000
Indirect materials 3,000
Total $31,000

b. Issued direct materials and indirect materials with this summary of requisitions:

Job X JobY Total
Material A $6,000 $15,000 $21,000
Material B 2,000 7,000 9,000
Subtotal $8,000 $22,000 $30,000
Indirect materials - 42,000
Total $72,000

c. Factory labor incurred is summarized by these time tickets:

Job X $16,000
JobY 12,000
Indirect labor 28,000

Total $56,000
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d. Factory utilities, factory depreciation, and factory insurance incurred is summarized by these factory
vouchers, invoices, and cost memos:

Utilities $ 3,000
Depreciation 18,000
Insurance 2,500
Total $23,500

e. Factory overhead costs were applied to jobs at the predetermined rate of $46 per machine-hour. Job X
incurred 1,300 machine-hours; Job Y used 900 machine-hours.

f.  Job X was completed; Job Y was still in process at the end of March.

g. Job X was shipped to customers during March. Job X had a gross margin of 20 percent based on manu-
facturing cost.

The company closed the overapplied or underapplied overhead to the Cost of Goods Sold account
at the end of March.

Required

1. Calculate the amount of overapplied or underapplied overhead and state whether the cost of goods sold
account will be increased or decreased by the adjustment.

2. Calculate the total manufacturing cost for Job X and Job Y for March.

4-40 Job Costing
The following information is for Shiller Company for July 2010:

a. Applied factory overhead costs to jobs at the predetermined rate of $39.50 per labor-hour. Job 1467
incurred 6,175 labor-hours; Job 1469 used 4,275 labor-hours.

b. Shipped Job 1467 to customers during July. Job 1467 had a gross margin of 24 percent based on manu-
facturing cost.

Job 1469 was still in process at the end of July.
Closed the overapplied or underapplied overhead to the Cost of Goods Sold account at the end of July.

e. Factory utilities, factory depreciation, and factory insurance incurred is summarized by these factory
vouchers, invoices, and cost memos:

Utilities $ 14,250
Depreciation 85,500
Insurance 11,875
Total $111,625

f.  Purchased the following direct materials and indirect materials:

Material A $ 25,000
Material B 43,000
Indirect materials 218,650
Total $286,650

g. Direct materials and indirect materials used are as follows:

Job 1467 Job 1469 Total
Material A $28,500 $71,250 $ 99,750
Material B 9,500 33,250 42,750
Subtotal $38,000 $104,500 $142,500
Indirect materials 199,500

Total $342,000
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h. Factory labor incurred for the two jobs and indirect labor is as follows:

Job 1467 $76,000
Job 1469 57,000
Indirect labor 133,000
Total $266,000

Required
1. Calculate the amount of overapplied or underapplied overhead and state whether the cost of goods sold
account will be increased or decreased by the adjustment.

2. Calculate the total manufacturing cost for Job 1467 and Job 1469 for July 2010.

4-41 Journal Entries and Accounting for Overhead Humming Company manufactures high quality musi-
cal instruments for professional musicians. The company estimated that it would incur $120,000 in
factory overhead costs and 8,000 direct labor-hours for the year. The April 1 balances in the inventory
accounts follow:

Materials inventory $27,000
Work-in-process inventory (S10) 10,500
Finished goods inventory (J21) 54,000

Job S10 is the only job in process on April 1. The following transactions were recorded for the month
of April.
Purchased materials on account, $90,000.

Issued $91,000 of materials to production, $4,000 of which was for indirect materials. Cost of direct
materials issued:

Job S10 $23,000
Job C20 42,000
Job M54 22,000

c. Incurred and paid payroll cost of $20,460:

Direct labor cost ($13/hour; total 920 hours)

Job S10 $ 6,110
Joh C20 4,030
Jobh M54 1,820
Indirect labor 2,500
Selling and administrative salaries 6,000

d. Recognized depreciation for the month:

Manufacturing assets $2,200
Selling and administrative assets 1,700
e. Paid advertising expenses $6,000
f. Incurred factory utilities costs $1,300
g. Incurred other factory overhead costs $1,600
h. Applied factory overhead to production on the basis of direct labor-hours.
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i. Completed Job S10 during the month and transferred it to the finished goods warehouse.
j. Sold Job J21 on account for $59,000.
k. Received $25,000 of collections on account from customers during the month.

Required

1. Calculate the company’s predetermined overhead rate.

2. Prepare journal entries for the April transactions. Letter your entries from a to k.

3. What was the balance of the Materials Inventory account on April 30?

4. What was the balance of the Work-in-Process Inventory account on April 30?

5. What was the amount of underapplied or overapplied overhead?

4-42 Journal Entries, Schedule of Cost of Goods Manufactured Apex Corporation manufactures

eighteenth-century, classical-style furniture. It uses a job costing system that applies factory over-
head on the basis of direct labor-hours. Budgeted factory overhead for the year 2010 was $1,235,475,
and management budgeted 86,700 direct labor-hours. Apex had no materials, work-in-process, or
finished goods inventory at the beginning of August 2010. These transactions were recorded during

August:

a. Purchased 5,000 square feet of oak on account at $25 per square foot.

b. Purchased 50 gallons of glue on account at $36 per gallon (indirect material).

c. Requisitioned 3,500 square feet of oak and 30.5 gallons of glue for production.

d. Incurred and paid payroll costs of $187,900. Of this amount, $46,000 were indirect labor costs; direct

labor personnel earned $22 per hour on average.
Paid factory utility bill, $15,230 in cash.

f.  August’s insurance cost for the manufacturing property and equipment was $3,500. The premium had
been paid in March.

Incurred $8,200 depreciation on manufacturing equipment for August.
h. Recorded $2,400 depreciation on an administrative asset.
i. Paid advertising expenses in cash, $5,500.
j.Incurred and paid other factory overhead costs, $13,500.
k. Incurred miscellaneous selling and administrative expenses, $13,250.
I.  Applied factory overhead to production on the basis of direct labor-hours.
m. Completed goods costing $146,000 manufactured during the month.
n. Sales on account in August were $132,000. The cost of goods sold was $112,000.

@

Required
1. Compute the firm’s predetermined factory overhead rate for the year.
2. Prepare journal entries to record the August events. Letter your entries from a to n.

3. Calculate the amount of overapplied or underapplied overhead to be closed to the Cost of Goods Sold
account on August 31, 2010.

4. Prepare a schedule of cost of goods manufactured and sold.
5. Prepare the income statement for August.

4-43 Journal Entries, Schedule of Cost of Goods Manufactured
Accuzeit is a small New England company that manufactures custom clocks. It uses a job costing
system that applies factory overhead on the basis of direct labor-hours. Budgeted factory overhead
for the year 2010 was $527,805, and management budgeted 31,700 direct labor-hours. Accuzeit had
no materials, work-in-process or finished goods inventory at the beginning of April. These transac-
tions were recorded during April:

a. April insurance cost for the manufacturing property and equipment was $1,495. The premium had been
paid in January.

b. Completed goods costing $62,390 manufactured during the month.
Recorded $1,025 depreciation on an administrative asset.
Purchased 21 pounds of high-grade wood fasteners on account at $15 per pound (indirect material).
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e. Paid factory utility bill, $6,510 in cash.

f. Incurred and paid payroll costs of $80,300. Of this amount, $19,600 were indirect labor costs; direct
labor personnel earned $20 per hour on average.

g. Incurred and paid other factory overhead costs, $5,770.

h. Purchased 2,100 unfinished mahogany blanks on account at $11 per blank.

i. Made sales on account in August, $56,410. The cost of goods sold was $47,860.
Requisitioned 1,495 mahogany blanks and 13 pounds of fasteners for production.
Incurred miscellaneous selling and administrative expenses, $5,660.

Incurred $3,505 depreciation on manufacturing equipment for April.

Paid advertising expenses in cash, $2,350.

Applied factory overhead to production on the basis of direct labor-hours.

- X
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Required

1. Compute the firm’s predetermined factory overhead rate for the year.
2. Prepare journal entries to record the April events.

3. Calculate the amount of overapplied or underapplied overhead to be closed to the Cost of Goods Sold
account on April 30.

4. Prepare a schedule of cost of goods manufactured and sold.
5. Prepare the income statement for April.

4-44 Job Costing; Service Industry The Joshi CPA firm has the following budget for 2010:

Direct labor (for professional hours charged to clients) $180,000
Overhead

Indirect materials $ 25,000
Indirect labor 125,000
Depreciation—Building 25,000
Depreciation—Furniture 2,500
Utilities 28,000
Insurance 2,400
Property taxes 2,600
Other expenses 14,500
Total $225,000

The firm uses direct labor cost as the cost driver to apply overhead to clients.
During January, the firm worked for many clients; data for two of them follow:

Barry account

Direct labor $2,200
Miles account
Direct labor $8,400

Required

1. Compute Joshi’s budgeted overhead rate. Explain how this is used.

2. Compute the amount of overhead to be charged to the Barry and Miles accounts using the predetermined
overhead rate calculated in requirement 1.

3. Compute a separate job cost for the Barry and the Miles accounts.
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turing Company produces special screws made to customer specifications. During June, the follow-

E 4-45 Job Cost Sheets; Departmental Rates, Pivot Tables in Excel (see also 4-50) Decker Screw Manufac-
ing data pertained to these costs:

Summary of Direct Materials Requisitions

Department Job Requisition Cost per
Number Number Number Quantity Unit
1 2906 B9766 4,550 $1.34
2 2907 B9767 110 22.18
1 2908 B9768 1,000 9.00
1 2906 B9769 4,430 1.35
2 2908 B9770 B 48.00

Summary of Direct Labor Time Tickets

Department Job Ticket Cost per
Number Number Number Hours Hour
1 2906 1056-1168 1,102 $6.50
2 2907 2121-2130 136 8.88
1 2908 1169-1189 151 6.50
2 2908 2131-1239 32 8.88
1 2906 1190-1239 810 6.50

Summary of Factory Overhead Application Rates

Department
Number Basis of Application Rates
1 $3 per direct labor-hour
2 150% of direct labor cost

Decker had no beginning work-in-process inventory for June. Of the jobs begun in June, Job 2906
was completed and sold on account for $30,000, Job 2907 was completed but not sold, and Job 2908
was still in process.

Required

1. Calculate the direct materials, direct labor, factory overhead, and total costs for each job started in June,
using EXCEL.

2. Perform the same calculations as in requirement (1), but assume that the direct labor-rate per hour in-
creased by 10 percent in Department 1 and 25 percent in Department 2.

3. Perform the same calculations in part (1) except that you should use Pivot Tables in Excel to arrive at the
answer.

4. Perform the same calculations in part (2) except that you should use Pivot Tables in Excel to arrive at the
answer.

4-46 Schedule of Cost of Goods Manufactured
Cisneros Company uses a job costing system for its production costs and a predetermined factory
overhead rate based on direct labor costs to apply factory overhead to all jobs. During the month of
July, the firm processed three jobs: A12, C46, and M24, of which A12 was started in June.
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Inventories July 1 July 31
Direct materials $42,500 ?
Work in process 54,000 ?
Finished goods 75,000 $196,080
Cost of Goods Sold, July $7?
Direct materials purchased in July 45,000
Issued to production:
Job A12 21,340
Job C46 26,000
Job M24 16,000
Factory labor hours used ($30/hour):
Job A12 2,800
Job C46 3,800
Job M24 1,700
Indirect labor 6,900
Other factory overhead costs incurred:
Rent $129,500
Utility 188,600
Repairs and maintenance 194,600
Depreciation 127,100
Other 176,600

As of July 31, Job A12 was sold and Jobs C46 and M24 were still in processing. Total
factory overhead applied in July was $896,400.

IRequired

1. Compute the predetermined factory overhead rate.

2. Compute the amount of materials inventory at the end of July.

3. Compute the actual factory overhead cost incurred during the month of July.

4. Compute the ending balance of the work-in-process inventory account for July.
5. Prepare the statement cost of goods manufactured for July.

6. Compute the amount of over- or under-applied overhead.

7. What is the cost per unit of Job A12 if it has a total of 100 units?

8. Prepare the statement of cost of goods sold for July.

4-

47 Assigning Overhead to Jobs; Ethics Aero Systems is a manufacturer of airplane parts and engines
for a variety of military and commercial aircraft. It has two production departments. Department
A is machine-intensive; Department B is labor-intensive. Aero Systems has adopted a traditional
plantwide rate using the direct labor-hour-based overhead allocation system. The company recently
conducted a pilot study using a departmental overhead rate costing system. This system used two
overhead allocation bases: machine-hours for Department A and direct labor-hours for Department B.
The study showed that the system, which will be more accurate and timely, will assign lower costs to
the government jobs and higher costs to the company’s nongovernmental jobs. Apparently, the current
(less accurate) direct labor-based costing system has overcosted government jobs and undercosted
private business jobs. On hearing of this, top management has decided to scrap the plans for adopting
the new departmental overhead rate costing system because government jobs constitute 40 percent of
Aero Systems’ business and the new system will reduce the price and thus the profit for this part of
its business.

Required As the management accountant participating in this pilot study project, what is your responsi-
bility when you hear of top management’s decision to cancel the plans to implement the new departmental
overhead rate costing system? What would you do?
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4-48 Operation Costing Brian Canning Co., which sells canned corn, uses an operation costing system.
Cans of corn are classified as either sweet or regular, depending on the type of corn used. Both types
of corn go through the separating and cleaning operations, but only regular corn goes through the
creaming operation. During January, two batches of corn were canned from start to finish. Batch X
consisted of 800 pounds of sweet corn and batch Y consisted of 700 pounds of regular corn. The com-
pany had no beginning or ending work-in-process inventory. The following cost information is for the
month of January:

Batch Cost Batch Size
Raw sweet corn X $5,200 800 LB
Raw regular corn Y 2,450* 700 LB
Separating department costs 1,500
Cleaning department costs 900
Creaming department costs 210

*Includes $300 for cream.

Required

1. Compute the unit cost for sweet corn and regular corn.
2. Record appropriate journal entries.

4-49 Spoilage, Rework, and Scrap (appendix) Richport Company manufactures products that often
require specification changes or modifications to meet customer needs. Consequently, Richport
employs a job costing system for its operations.

Although the specification changes and modifications are commonplace, Richport has been able
to establish a normal spoilage rate of 2.5% of good units produced (before spoilage). The company
recognizes normal spoilage during the budgeting process and classifies it as a component of factory
overhead. Thus, the predetermined overhead rate used to apply factory overhead costs to jobs includes
an allowance for net spoilage cost for normal spoilage. If spoilage on a job exceeds the normal rate,
it is considered abnormal and then must be analyzed and the cause of the spoilage must be submitted
to management.

Randa Duncan, one of Richport’s inspection managers, has been reviewing the output of Job
N1192-122 that was recently completed. A total of 122,000 units had been started for the job, and
5,000 units were rejected at final inspection, meaning that the job yielded 117,000 good units.

Randa noted that 900 of the first units produced were rejected due to a very unusual design
defect that was corrected immediately; no more units were rejected for this reason.

Randa was unable to identify a pattern for the remaining 4,100 rejected units. They can be sold
at a salvage value of $7 per unit.

The total costs accumulated for all 122,000 units of Job N1192-122 follow. Although the job is
completed, all of these costs are still in the Work-in-Process Inventory account (i.e., the cost of the
completed job has not been transferred to Finished Goods Inventory account).

Direct materials $2,196,000
Direct labor 1,830,000
Applied factory overhead 2,928,000

Total cost of job $6,954,000

Required
1. Explain the distinction between normal and abnormal spoilage.

2. Distinguish between spoiled units, rework units, and scrap.
3. Review the results and costs for Job N1192-122.

a. Prepare an analysis separating the spoiled units into normal and abnormal spoilage by first determining
the normal input required to yield 117,000 good units.

b. Prepare the appropriate journal entries to account for Job N1192-122.
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4-50 Job Costing, Departmental Rates, Pivot Tables in Excel (see also 4-45) Boston Manufacturing

Company had the following cost information for May.

Summary of Direct Materials Requisitions

Department Number Job Number Quantity Cost per Unit
1 88X 6,650 $8.31
1 88Y 2,130 2.52
1 887 1,818 9.16
1 88Y 921 418
1 88Z 63 3.23

Summary of Direct Labor Time Tickets

Department Number Job Number Hours
1 88X 554
2 88Y 321
2 88Z 618
1 88Y 25
1 887 613

The labor rate in Department 1 is $10.50 and in Department 2 is $9.50. The overhead rate in
Department 1 is based on direct labor-hours, at $4.50 per hour; in Department 2 the rate is 125 per-
cent of direct labor cost.

Boston had no beginning work-in-process inventory for May. Of the jobs begun in May, Job 88X
was completed and sold on account for $86,000, Job 88Y was completed but not sold, and Job 88Z
was still in process.

Required

1.

Using Pivot Tables in Excel, calculate the direct materials, direct labor, factory overhead, and total costs
for each job started in May.

Perform the same calculations as in requirement (1), but assume that labor rates in both departments
have increased by 20 percent.

4-51 Quarterly and Annual Overhead Application The Mansfield Machine Shop is a family-owned busi-

ness with 25 employees. The founding brothers, Steve and George, started the business in 1974 with
a single milling machine, a grinder, and a lathe. The brothers now own a business with 27 machines,
and operating revenues of more than $5 million per year. The brothers have noticed that they are
losing business to new competitors and they have heard from some of their customers that their com-
petitors have better prices. So they have asked you to study their operations and summary financial
reports for the prior year and to make recommendations.

The information available to you includes:

The business is very seasonal, as it reflects the seasonality of the businesses of its major customers in
the manufacturing and construction industries. The first and third quarters of the year have relatively
low demand, while their busiest periods are the second and fourth quarters. George and Steve measure
the volume of their business in machine-hours, since they charge by the machine-hour and the materials
costs are negligible. The machine-hours demand for last year was 5,000 hours in the first quarter, 12,500
in the second quarter, 7,500 in the third quarter, and 11,250 in the fourth quarter.

Mansfield has 27 machines in the plant, and while some are newer and more technologically advanced
than others, the differences are not great. Because of this, the brothers charge the same price for machin-
ing on each of the machines. George and Steve realize that their business is very seasonal and that their
machines and operators will be busier at times, but to keep the machines in good shape and operators
rested, they try to limit the work to approximately 150 hours per month per machine.

Because of the seasonality of the business, George and Steve have always recalculated the overhead rate
for each quarter. The overhead rate is determined at the end of each quarter based on actual total over-
head costs for the quarter (which are $450,000 per quarter) and the actual machine-hours for that quarter.
This machine-hours-based rate is then used in the following quarter, and is revised accordingly at the end
of each quarter.
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Mansfield’s variable costs are $45 per machine-hour. The firm charges a 50 percent markup over full
cost, the sum of variable costs and overhead charges per unit. Mansfield uses $85 full cost in pricing for
the first quarter.

5. In addition to $450,000 fixed operating costs per quarter, Mansfield has $25,000 administrative fixed
costs per quarter.

Required

1. Calculate the overhead rates and machine-hour pricing rates using the quarterly overhead system now
used by the firm.

2. Recalculate the overhead rates and machine-hour pricing rates using an annual overhead rate.

3. Calculate total contribution and operating income for the year and for each quarter under both the quar-

terly and annual rates.

Interpret your findings in parts 1 through 3. How does the choice of a quarterly overhead rate affect pricing
for Mansfield? Which overhead rate, quarterly or annual, do you think Mansfield should use and why?
What are the strategic implications of the choice of overhead rates for the company?

4-52 Overhead Rates Used for Each Machine in a Printing Plant Ennis Inc.’s Forms Solutions Group

(http://www.ennis.com/) is a Texas-based machine-intensive printing company that produces business
forms. The resources demanded by a specific job depend on the type and amount of paper used and
the composition and the construction of the business form. All jobs are constrained by the time neces-
sary on a press and on a collator capable of producing forms at the required size.

Ennis Inc.’s Forms Solutions (EFS) uses job costing for pricing and bidding decisions. EFS uses a
separate factory overhead rate for each machine. Costs of machine operator, support personnel, and
supplies are identified directly with presses and collators. Other factory overhead costs—including
insurance, supervision, and office salaries—are allocated to machines based on their processing
capacity (cost driver is the number of feet of business form per minute), weighted by the maximum
paper width and complexity (the cost driver is the number of colors and other features) that they are
capable of handling.

When EFS receives a request for a bid on a particular job, the company uses computer software
to determine direct material costs based on the type and quantity of paper. Then it identifies the least
expensive press and collator that are capable of handling the specifications for the business form
ordered. The third step is to estimate the total press and collator processing costs by using specific
cost-driver rates per machine time multiplied by the estimated processing time. The bid price is cal-
culated by adding a standard markup to the total press, collator, and direct material costs. A higher
markup is used for rush jobs and jobs requiring special features.

Required Discuss the strengths and weaknesses of the EFS costing system and its strategic implications.

4-53 Plantwide vs. Departmental Overhead Rate Rose Bach was recently hired as controller of Empco

Inc., a sheet metal manufacturer. Empco has been in the sheet metal business for many years and is
currently investigating ways to modernize its manufacturing process. At the first staff meeting Rose
attended, Bob Kelley, chief engineer, presented a proposal for automating the drilling department.
He recommended that Empco purchase two robots that could replace the eight direct labor workers
in the department. The cost savings outlined in Bob’s proposal included eliminating direct labor cost
and reducing factory overhead cost to zero in the drilling department because Empco charges factory
overhead on the basis of direct labor dollars using a plantwide rate.

Empco’s president was puzzled by Kelley’s explanation of cost savings, believing it made no
sense. Rose agreed, explaining that as firms become more automated, they should rethink their fac-
tory overhead systems. The president then asked her to look into the matter and prepare a report for
the next staff meeting.

Required
1. Describe the shortcomings of the Empco’s current system for applying overhead.
2. Explain the misconceptions in Bob Kelley’s statement that the factory overhead cost in the drilling de-

partment would be reduced to zero if the automation proposal were implemented.

3. How would you improve the allocation of overhead costs?

4-54 Plantwide vs. Departmental Overhead Rate Adams Corporation manufactures auto steering sys-

tems. Cost estimates for one unit of the product for the year 2010 follow:

Direct materials $200
Direct labor ($12/hour) 240
Machine-hours 20
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This product requires 12 hours of direct labor in department A and 8 hours in department B. Also, it
requires 5 machine-hours in department A and 15 machine-hours in department B. The factory over-
head costs estimated in these two departments follow:

A B
Variable cost $146,000 $77,000
Fixed cost 94,000 163,000

Management expects the firm to produce 1,000 units during 2010.

Required

1. Assume that factory overhead was applied on the basis of direct labor-hours. Compute the predetermined
factory overhead rate.

2. If factory overhead were applied on the basis of machine-hours, what would be the plantwide overhead
rate?

3. If the company produced 1,000 units during the year, what was the total amount of applied factory over-
head in each department in requirements 1 and 2?

4. If you were asked to evaluate the performance of each department manager, which allocation basis (cost
driver) would you use? Why?

5. Compute the departmental overhead rates for each department.

Journal Entries and Accounting for Overhead

1. Journal entries:

(a)

(b)

c)

(d)

(e)

Materials Inventory 25,000
Accounts Payable 25,000
To record the purchase of direct materials and

indirect materials
Work-in-Process Inventory 15,000

Factory Overhead 8,000
Materials Inventory 23,000
To record direct and indirect materials issued.
Work-in-Process Inventory 20,000
Factory Overhead 5,000
Accrued Payroll 25,000
To record factory labor incurred.
Factory Overhead 18,000
Accounts Payable 500
Accumulated Depreciation—rFactory 15,000
Prepaid Insurance 2,500

To record actual overhead costs incurred,
including factory utilities, depreciation, and insurance.

Work-in-Process Inventory 30,000
Factory Overhead 30,000

To record the application of factory overhead to jobs.

Summary of factory overhead applied
Job 1($15 per machine hour X 1,200 hours.) $18,000
Job 2 ($15 per machine hour X 800 hours) 12,000
Total $30,000
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(f) Finished Goods Inventory 45,000
Work-in-Process Inventory 45,000
To record the job finished

Total manufacturing cost for Job 101

Beginning inventory $6,000
Direct materials added 9,000
Direct labor incurred 12,000
Factory overhead applied 18,000
Total $45,000
(g) Accounts Receivable 66,000
Sales 66,000
To record the total sales revenue of two jobs
Cost of Goods Sold 55,000
Finished Goods Inventory 55,000

To record the total cost of goods sold

Summary of the total cost in shipping orders

Job 100 $10,000
Job 101 45,000
Total $55,000

Sales = $55,000 X 120% = $66,000

2. Ending balance of the Work-in-Process Inventory account for Job 102:

Direct materials $ 6,000
Direct labor 8,000
Factory overhead applied 12,000
Total ending balance $26,000

3. Factory overhead variance:

Actual factory overhead

Indirect materials $ 8,000

Indirect labor 5,000

Utilities 500

Depreciation 15,000

Insurance 2,500 $31,000
Less: Applied factory overhead (e) 30,000
Underapplied factory overhead $ 1,000

4. To record the disposition of underapplied factory overhead by closing the Factory Overhead
account to the Cost of Goods Sold account.

(h) Cost of Goods Sold 1,000
Factory Overhead 1,000




CHAPTER FIVE

Activity-Based
Costing and Customer
Profitability Analysis

After studying this chapter, you should be able to . . .

1. Explain the strategic role of activity-based costing

2. Describe activity-based costing (ABC), the steps in developing an ABC system, and the benefits of
an ABC system

3. Determine product costs under both the volume-based method and the activity-based method and
contrast the two

4. Explain activity-based management (ABM)

5. Describe how ABC/M is used in manufacturing companies, service companies, and governmental
organizations

6. Use an activity-based approach to analyze customer profitability

7. ldentify key factors for successful ABC/M implementation

Beware of little expenses. A small leak will sink a great ship.

Benjamin Franklin

This chapter has a lot to do with implementing the spirit of Benjamin Franklin’s observation—in
cost management terms—that it really does matter how accurately you calculate a cost. Why?
Having accurate costs is important for a variety of reasons: a company might find that it has
a difficult time determining which of its products is most profitable. Alternatively, it finds its
sales increasing but profits declining and cannot understand why. Perhaps the company keeps
losing competitive bids for products and services and does not understand why. In many cases,
accurate cost information is the answer to these questions. Accurate cost information provides
a competitive advantage. It helps a company or organization to develop and to execute its
strategy by providing accurate information about the cost of its products and services, the cost
of serving its customers, the cost of dealing with its suppliers, and the cost of supporting busi-
ness processes within the company.

|
' The Strategic Role of Activity-Based Costing )

LEARNING OBJECTIVE 1 Activity-based costing (ABC) is a method for determining accurate costs. While ABC is
Explain the strategic role of a relatively recent innovation in cost accounting, it is rapidly being adopted by companies
activity-based costing. across many industries and within government and not-for-profit organizations. Here is a
quick example of how it works, and why it is important. Suppose you and two friends (Joe
and Al) have gone out for dinner to have pizza. You each order an individual size pizza, and Al
suggests that you all order a plate of appetizers for the table. You and Joe figure you will have
a bite or two of the appetizers, so you say OK. Dinner is great, but at the end Al is still hungry,

127
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so he orders another plate of appetizers and as before, eats all of it. When it is time for the
check, Al suggests the three of you split the cost of the meal equally. Is this fair? Perhaps Al
should offer to pay for the two appetizer plates. The individual pizzas are direct costs for each
of you so that an equal share is fair, but while the appetizer plates were intended to be shared
equally, it turns out that Al consumed most of them.

There are similar examples in manufacturing. Suppose you and Joe and Al are also product
managers at a plant that manufactures furniture. There are three product lines. Al is in charge
of sofa manufacturing, Joe of dining room tables and chairs, and you are in charge of bedroom
furniture. The direct materials and labor costs are traced directly to each product line. It is
your responsibility to manage these direct costs. Also, there are indirect manufacturing costs
(overhead) that cannot be traced to each product, including the following activities: materials
acquisition, materials storage and handling, product inspection, manufacturing supervision,
job scheduling, equipment maintenance, and fabric cutting. What if the company decides to
charge each of the three product managers a “fair share” of the total indirect cost using the
ratio of units produced in a manager’s area to the total units produced for all managers? This
approach is described in Chapter 4 and is commonly referred to as volume-based costing.
Note that whether the proportions used are based on units of product, direct labor-hours, or
machine-hours, each of these is volume-based.

But if, as is usually the case, the usage of these activities is not proportional to the number
of units produced, then some managers will be overcharged and others undercharged under
the volume-based approach. For example, suppose Al insists on more frequent inspections of
his production; then he should be fairly charged a higher proportion of overhead (inspection)
than that based on units alone. Moreover, why should you pay any portion of fabric cutting if
your bedroom furniture does not require fabric?

Another consideration is that the volume-based method provides little incentive for the
manager to control indirect costs. Unfortunately, the only way you could reduce your share
of the indirect costs is to reduce your units produced (or hope that Joe and/or Al increase
production)—not much of an incentive. On reflection, the approach that charges indirect costs
to product based on units produced does not provide very accurate product cost for you or
Joe or Al and certainly does not provide the appropriate incentives for managing the indirect
costs. The solution is to use activity-based costing to charge these indirect costs to the prod-
ucts, using detailed information on the activities that make up the indirect costs—inspection,
fabric cutting, and materials handling. This chapter shows how to do it.

A good example of one of many success stories for ABC is the application of ABC at
the U.S. Postal Service (USPS). The ABC application at the USPS originated from the Post-
master General’s directive to develop a costing system that would help the USPS to become
more competitive and to serve as a basis for comparing performance among the various mail-
processing facilities. The initial ABC system used 58 work activities and nine cost objects.
The cost objects included handling of letters, flats, small parcels, large parcels, priority mail,
express mail, registered mail, large mail containers, and small mail containers. In the initial
application at a single mail-processing facility, there was a reduction of 13 percent in total
cost as a result of the improved understanding of cost behavior in the facility. The USPS also
used ABC to determine the cost differences in processing payments from customers who used
cash, checks, or credit cards and from this analysis determined that the low-cost approach was
to encourage the use of credit cards. The ABC-based analyses have helped the USPS to imple-
ment an effective, cost-competitive strategy.

Role of Volume-Based

Costing )

Volume-based costing can be a good strategic choice for some firms. It is appropriate generally
when direct costs are the major cost of the product or service and activities supporting the pro-
duction of the product or service are relatively simple, low-cost, and homogenous across dif-
ferent product lines. This may be the case, for example, for a commodity manufacturer that has
one or a few very homogeneous product lines—for example, a firm that manufactures paper
products or a firm that produces certain agricultural products. Similarly, a professional service
firm (law firm, accounting firm) may not need ABC because labor costs for the professional
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staff are the largest cost of the firm, and labor is also easily traced to clients (the cost object).
For firms other than these, the ABC approach is often preferred: the volume-based approach
will cause significant inaccuracies in the product costs—some products will be overcosted and
others undercosted because the usage of activities is not in proportion to the volume of output.

Activity-Based Costing

)

LEARNING OBJECTIVE 2
Describe activity-based costing
(ABC), the steps in developing an
ABC system, and the benefits of
an ABC system.

An activity
is a specific task or action of
work done.

A resource

is an economic element needed
or consumed in performing
activities.

A resource consumption cost
driver

is a measure of the amount

of resources consumed by an
activity.

An activity consumption cost
driver

measures how much of an
activity a cost object uses.

Activity-based costing (ABC)

is a costing approach that assigns
resource costs to cost objects
based on activities performed for
the cost objects.

To develop a costing system we need to understand relationships among resources, activi-
ties, and products or services. Resources are spent on activities, and products or services are
a result of activities. Many of the resources used in an operation can be traced to individual
products or services and identified as direct materials or direct labor costs. Most overhead
costs relate only indirectly to final products or services. A costing system identifies costs with
activities that consume resources and assign resource costs to cost objects such as products,
services, or intermediate cost pools based on activities performed for the cost objects.

Resources, Activities, Resource Consumption Cost Drivers, and Activity
Consumption Cost Drivers

Before discussing activity-based costing, we need to define several important terms: activity,
resource, cost driver, resource consumption cost driver, and activity consumption cost driver.

An activity is a specific task or action of work done. An activity can be a single action or an
aggregation of several actions. For example, moving inventory from workstation A to work-
station B is an activity that may require only one action. Production set-up is an activity that
may include several actions. Activities are often listed in what is called an activity dictionary.
An illustration of key activities in a firm’s internal supply chain is shown by the Supply Chain
Council in what is called the SCOR® (Supply Chain Operations Reference) on the Council’s
Web site (www.supply-chain.org/).

A resource is an economic element needed or consumed in performing activities. Sala-
ries and supplies, for example, are resources needed or used in performing manufacturing
activities.

A cost driver is a factor that causes or relates to a change in the cost of an activity. Because
cost drivers cause or relate to cost changes, measured or quantified amounts of cost drivers
are excellent bases for assigning resource costs to activities and for assigning the cost of
activities to cost objects.

A cost driver is either a resource consumption cost driver or an activity consumption cost
driver. A resource consumption cost driver is a measure of the amount of resources con-
sumed by an activity. It is the cost driver for assigning a resource cost, consumed by or related
to an activity, to a particular activity or cost pool. Examples of resource consumption cost
drivers are the number of items in a purchase or sales order, changes in product design, and
machine-hours.

An activity consumption cost driver measures the amount of an activity performed for a
cost object. It is used to assign activity cost pool costs to cost objects. Examples of activity
consumption cost drivers are the number of machine-hours in the manufacturing of product X,
or the number of batches used to manufacture Product Y.

What Is Activity-Based Costing?

Activity-based costing (ABC) is a costing approach that assigns resource costs to cost objects
such as products, services, or customers based on activities performed for the cost objects.
The premise of this costing approach is that a firm’s products or services are the results of
activities and activities use resources which incur costs. Costs of resources are assigned to
activities based on the activities that use or consume resources (resource consumption driv-
ers), and costs of activities are assigned to cost objects based on activities performed for the
cost objects (activity consumption drivers). ABC recognizes the causal or direct relationships
between resource costs, cost drivers, activities, and cost objects in assigning costs to activities
and then to cost objects.

ABC assigns factory overhead costs to cost objects such as products or services by identi-
fying the resources and activities as well as their costs and amounts needed to produce output.
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Using resource consumption cost drivers, a firm determines the resource costs consumed by
activities, calculates the cost of a unit of activity, and then assigns the cost of an activity to
cost objects by multiplying the cost of each activity by the amount of the activity consumed
by each of the cost objects.

The Two-Stage Cost Assignment Procedure

A two-stage cost assignment A two-stage cost assignment procedure assigns resource costs such as factory overhead costs
assigns resource costs to activity  to activity cost pools and then to cost objects to determine the amount of resource costs for each
cost pools and then to cost of the cost objects. Volume-based costing systems assign factory overhead costs first to plant
objects. or departmental cost pools and second to products or services (see Exhibit 5.1). Volume-based

systems, in the first stage, charge factory overhead costs to a single plant cost pool or to depart-
mental cost pools. This approach is convenient and simple, because many accounting systems
in use today accumulate cost information by department, which is easily aggregated to the plant
level. In the second stage, a volume-based rate (based on units produced or hours used in pro-
duction) is then used to apply overhead to each of the cost objects. The volume-based approach
is used in Chapter 4 in job costing. A volume-based two-stage cost assignment procedure,
however, is likely to distort product or service costs. This is true especially in the second stage
where the volume-based costing system uses a cost driver such as direct labor-hours or output
units to assign factory overhead costs. Because all products or services do not usually consume
factory overhead resources in proportion to the volume-based measure the firm uses to assign
factory overhead costs, a volume-based system often leads to inaccurate measures for the costs
of support activities in its operations. This distortion becomes more serious when a substantial
portion of factory overhead costs is not output-volume related and the firm manufactures a
diverse mix of products with differences in volumes, sizes, or complexities.

Activity-based costing systems differ from volume-based costing systems by linking uses of
resources to activities and linking activity costs to products, services, or customers (see Exhibit
5.2). The first stage assigns factory overhead costs to activities by using appropriate resource
consumption cost drivers. The second stage assigns the costs of activities to cost objects using
appropriate activity consumption cost drivers that measure the demands cost objects place on
the activities. By using cost drivers in both the first and second stage cost assignments, activity-
based costing systems provide more accurate measures of product or service costs for the cost
of activities that are not proportional to the volume of outputs produced.

In summary, activity-based costing systems differ from volume-based costing systems in
two ways. First, the ABC system defines cost pools as activities rather than production plant or
department cost centers. Second, the cost drivers that the ABC system uses to assign activity

EXHIBIT 5.1 The Volume-Based Two-Stage Procedure EXHIBIT 5.2 The Activity-Based Two-Stage Procedure
Resources Resources

First Stage: Direct First Stage: Direct materials

materials and labor and labor assigned to cost

assigned to cost objects; > objects; overhead costs >

overhead costs assigned assigned to activities using

to department directly or resource consumption

aggregated to plant level cost drivers
Second Stage: Plant Second Stage: Activity
level or departmental o costs assigned to -
costs assigned to cost - cost objects using -
objects using volume- activity consumption
based cost drivers cost drivers




REAL WORLD FOCUS

The telecommunications firm MCI was purchased by Verizon in 2005
for $8.4 billion, but prior to 2002 MCI was known as WorldCom. World-
Com is best remembered for the fraud that came to light in 2002 and
brought the firm to bankruptcy; it emerged from bankruptcy as MCI. At
this time MCI was struggling with the recovery from the bankruptcy
and also the inadequate financial management systems that in part
had a hand in the fraud and also caused the company in 2002 to have
very little knowledge of its costs. In the WorldCom days, the com-
pany was revenue-driven and costs were given little attention. One of
WorldCom's strategic blunders at that time was not to recognize that

Role of ABC Costing in Strategy Implementation at MClI

the telecommunications business had become commoditized, and
cost leadership was a key to success. Mike Capellas, MCl's CEQ after
the bankruptcy, was a numbers guy and he insisted that financial man-
agers get a solid understanding of the firm’s costs. This new direction
led to the adoption of activity-based costing and, most importantly, to
a better understanding of the cost and profitability of the firm's dif-
ferent services and customer segments. The firm was profitable and
growing when three years later it was purchased by Verizon.

Source: Thomas H. Davenport and Jeanne G. Harris, Competing on Analytics
(Boston: Harvard Business School Press, 2007), pp. 64-66.

costs to cost objects are drivers based on an activity or activities performed for the cost object.
The volume-based approach uses a volume-based cost driver that often bears little or no rela-
tionship to the consumption of resource costs by the cost objects.

Developing an activity-based costing system entails three steps: (1) identifying resource costs
and activities, (2) assigning resource costs to activities, and (3) assigning activity costs to cost
objects. Steps 1 and 2 constitute stage 1 from Exhibit 5.2, and step 3 is equivalent to stage 2
from that exhibit.

|
‘ Steps in Developing an Activity-Based Costing System )

Step 1: Identify Resource Costs and Activities

The first step in designing an ABC system is to conduct an activity analysis to identify the
resource costs and activities of the firm. Most firms record resource costs in specific accounts
in the accounting system. Examples of these accounts include supplies, purchasing, materials
handling, warehousing, office expenses, furniture and fixtures, buildings, equipment, utili-
ties, and salaries and benefits. However, special effort most likely will be needed to deter-
mine appropriate resource costs for activity-based costing because generally several different
resource costs may be recorded in a single account or the costs for an activity may be recorded
in several accounts. For example, a firm may use a single factory supplies account for all
supplies in its operations that include several manufacturing operations. Costs to complete a
purchasing order may be spread over several accounts including accounts for warehousing,
purchasing, and receiving.

Through activity analyses a firm identifies the work it performs to carry out its operations.
Activity analyses include gathering data from existing documents and records, as well as
collecting additional data using questionnaires, observations, or interviews of key personnel.
Questions that ABC project team members typically ask employees or managers in gathering
activity data include:

e What work or activities do you do?

* How much time do you spend performing these activities?

» What resources are required to perform these activities?

e What value does the activity have for the product, service, customer, or organization?

With the help of industrial engineers and management accountants, the team also collects
activity data by observing the work performed and making a list of all the activities involved.

Levels of Activities
To identify resource costs for various activities, a firm classifies all activities according to the
way in which the activities consume resources.
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A unit-level activity
is performed for each unit of the
cost object.

A batch-level activity
is performed for each batch or
group of products or services.

A product-level activity
supports the production of a
specific product or service.

A facility-level activity
supports operations in general.

EXHIBIT 5.3

Activities and Activity Levels
at Siemens Electric Motor
Works

1. A unit-level activity is performed for each individual unit of product or service of the firm.
Examples of unit-level activities include direct materials, direct labor-hours, inserting a com-
ponent, and inspecting every unit. A unit-level activity is volume-based. The required activ-
ity varies in proportion with the quantity of the cost object. The resource consumption driver
and the activity consumption driver are most likely to be the same for unit level activities.

2. A batch-level activity is performed for each batch or group of units of products or serv-
ices. Examples of batch-level activities are setting up machines, placing purchase orders,
scheduling production, conducting inspections by batch, handling materials, and expedit-
ing production.

3. A product-level activity supports the production of a specific product or service. Exam-
ples of product-level activities include designing products, purchasing parts required for
products, and engaging in engineering changes to modify products.

4. A facility-level activity supports operations in general. These activities are not caused by
products or customer service needs and cannot be traced to individual units, batches, or
products. Examples of facility-level activities include providing security for the plant per-
forming maintenance of general purpose machines, managing the plant, incurring factory
property taxes and insurance, and closing the books each month. Some firms refer to these
activities as business or infrastructure-sustaining activities.

Note that a unit-level activity can always be traced to a batch (one of the units in the batch), and
a batch-level activity can always be traced to a product (one batch of this particular product), and
a product-level activity can usually be traced to a manufacturing facility; but, the reverse is not
possible. Exhibit 5.3 illustrates activity level classifications at Siemens Electric Motor Works.

Step 2: Assign Resource Costs to Activities

Activity-based costing uses resource consumption cost drivers to assign resource costs to
activities. Because activities drive the cost of resources used in operations, a firm should
choose resource consumption cost drivers based on cause-and-effect relationships. Typical
resource consumption cost drivers include the number of (1) labor-hours for labor intensive
activities; (2) employees for payroll-related activities; (3) setups for batch-related activities;
(4) moves for materials-handling activities; (5) machine-hours for machine repair and mainte-
nance; and (6) square feet for general maintenance and cleaning activities.

The cost of the resources can be assigned to activities by direct tracing or estimation.
Direct tracing requires measuring the actual usage of resources by activities. For example,
power used to operate a machine can be traced directly to that machine‘s operation by reading
the meter attached to the machine. When direct tracing is not available, department manag-
ers and supervisors need to estimate the amount or percentage of time (or effort) employees
spend on each identified activity. Exhibit 5.4 illustrates resources and resource consumption
drivers for factory overhead costs at AT&T’s New River Valley plant.

Step 3: Assign Activity Costs to Cost Objects

The final step is to assign costs of activities or activity cost pools to cost objects based on the
appropriate activity consumption cost drivers. Outputs are the cost objects for which firms or
organizations perform activities. Typical outputs for a cost system are products and services;
however, outputs also can include customers, projects, or business units. For example, the out-
puts of an insurance company may be individual insurance policies sold to customers, claims
processed, types of policies offered, insurance agents, or divisions or subunits of the company.

Activity Activity Level
Using direct materials Unit
Using direct labor-hours Unit
Using machine-hours Unit
Starting production orders Batch

Adding special components Batch




EXHIBIT 5.4

Resource and Resource
Consumption Cost Drivers
at AT&T’s New River Valley
Plant
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Resource Resource Consumption Cost Driver
Personnel Number of workers

Storeroom Number of items picked for an order
Engineers Time worked

Materials management Time worked

Accounting Time worked

Research and development Number of new codes developed
Quality Time worked

Utilities Square-footage

Since the 1980s an increasing number of firms have adopted the activity-based costing sys-

|
‘ Benefits of Activity-Based Costing )

tem. These firms adopt ABC because of the benefits it offers.

Initially, many firms adopt activity-based costing to reduce distortions in product costs
often found in their volume-based costing systems. Volume-based costing systems generate
product or service costs bearing little or no relationship to activities and resources consumed
in operations. ABC clearly shows the effect of differences in activities and changes in prod-
ucts or services on costs. Among the major benefits of activity-based costing that many firms
have experienced are:

1. Better profitability measures. ABC provides more accurate and informative product
costs, leading to more accurate product and customer profitability measurements and to
better-informed strategic decisions about pricing, product lines, and market segments.

2. Better decision making. ABC provides more accurate measurements of activity-driving
costs, helping managers to improve product and process value by making better product design
decisions, better customer support decisions, and fostering value-enhancement projects.

3. Process improvement. The ABC system provides the information to identify areas where
process improvement is needed.

4. Cost estimation. Improved product costs lead to better estimates of job costs for pricing
decisions, budgeting, and planning.

5. Cost of unused capacity. Since many firms have seasonal and cyclical fluctuations in
sales and production, there are times when plant capacity is unused. This can mean that
costs are incurred at the batch-, product-, and facility-level activities but are not used.
Capacity is supplied but not used in production. ABC systems provide better information
to identify the cost of unused capacity and maintain a separate accounting for this cost. For
example, if a particular customer’s order requires the addition of a certain type of capacity
in the plant, then the customer can be charged for that additional capacity. Alternatively, if
a plant manager decides to add capacity in expectation of future increases in sales and pro-
duction, then the cost of that additional capacity should not be charged to current produc-
tion but charged as a lump-sum in the plant’s costs. Overall, the goal is to manage capacity
levels to reduce the cost of underutilization of capacity and to price products and services
properly.

Each of these benefits can contribute significantly to a company’s competitiveness by help-
ing the company make better decisions and implement its strategy.

|
' A Comparison of Volume-Based and Activity-Based Costing )

LEARNING OBJECTIVE 3

Determine product costs under
both the volume-based and the
activity-based methods, and
contrast the two.

The following example contrasts the volume-based costing system using direct labor-hours
as the cost driver with an activity-based costing system that uses both volume-based and
activity-based cost drivers. Since this illustration shows only step 3 of the ABC method, we
also show an illustration (AIRCO Ltd) that includes all three steps of the ABC method in the
section, “Real-World Activity-Based Costing/Management Applications,” on page 141.



REAL-WORLD FOCUS

A 2005 survey of the members of BetterManagement.com found that
improved product costing, better analysis of both product and cus-
tomer profitability, and process improvement were the key goals of the
ABC system. The 528 respondents were from a variety of industries:
financial services, manufacturing, communications, and governmental
units. The usage of ABC was comparable across industries, though the
manufacturing and financial services industries placed more empha-
sis on product and customer profitability, while in the public sector the
key emphasis was on product costing and process improvement.

A 2007 international survey of the 500 largest companies in Canada,
France, Germany, Japan, Italy, the United Kingdom, and the United
States showed that most of the 416 respondents found their ABC appli-
cations to be useful. However, there were large differences among the
countries. France showed the most positive findings with 95 percent

Who Uses ABC and Why?

of the responses favorable to ABC, then Japan with 86 percent, the
United States with 81 percent, Canada with 66 percent, the United
Kingdom with 61 percent, and Italy with 60 percent, while in Germany
only 43 percent of the responses were favorable. The authors of the
survey attribute these differences to differences in implementation
(a topic we take up at the end of the chapter). Also, the unfavorable
response in Germany might be due to the common use in Germany of
a different costing method which is comparable to resource consump-
tion accounting (a topic also taken up at the end of the chapter).

Source: BetterManagement.com provides online resources for performance
management (http://www.bettermanagement.com/). It is a wholly owned
subsidiary of SAS Institute, Inc. Alnoor Bhimani, Maurice Gosselin, Mthuli
Ncube, and Hiroshi Okano, “Activity-Based Costing: How Far Have We Come
Internationally? Cost Management, May/June 2007, pp. 12-17.

Haymarket BioTech Inc. (HBT) produces and sells two secure communications sys-
tems, AW(Anywhere) and SZ(SecureZone). AW uses satellite technology and allows
customers to communicate anywhere on the earth. SZ uses similar technology except it
allows communication between two parties that are within 10 miles of each other. HBT
operates in a very small but competitive industry. The customers are governmental and
corporate customers for which these products are critical; the customers rely on HBT’s
ability to quickly adapt its products to threats from devices that would compromise the
security of the products. SZ has been successful for nearly 10 years and has undergone
a number of improvements in this time; sales are expected to continue to grow at 8-10
percent per year. AW, a more recent product, has also been successful, but demand has
not been as strong and sales growth is expected to be 3-5 percent per year. Because of
the higher profitability of the AW system (Exhibit 5.5), HBT is considering an extensive
advertising campaign to boost sales of AW, and to make plans for reallocating manufac-
turing facilities from SZ to AW to make this possible. HBT has the following operating
data for the two products.

AW LY
Production volume 5,000 20,000
Selling price $400.00 $200.00
Unit direct materials and labor $200.00 $ 80.00
Direct labor-hours 25,000 75,000
Direct labor-hours per unit 5 3.75

Volume-Based Costing

The volume-based costing system assigns factory overhead (OH) based on direct labor-hours
(DLH). The firm has a total budgeted overhead of $2,000,000. Since the firm budgeted
100,000 direct labor-hours for the year, the overhead rate is $20 per direct labor-hour.

Total overhead $2,000,000
Total DLH 25,000 + 75,000 = 100,000
Overhead rate per DLH $  20.00
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EXHIBIT 5.5
Product Profitability Analysis AW L
under Volume-Based Costing Unit selling price $400 $200
Unit manufacturing cost:
Direct materials and labor $200 $80
Factory overhead 100 15
Cost per unit 300 155
Profit margin $100 $ 45

Since the firm uses 25,000 direct labor-hours to manufacture 5,000 units of AW, the fac-
tory overhead assigned to AW is $500,000 in total and $100 per unit:

Total OH assigned to AW $20 < 25,000 = $500,000
Number of units of AW 5,000
Factory overhead per unit of AW $ 100.00

The factory overhead for SZ is $1,500,000 in total and $75 per unit since the firm spent
75,000 direct labor-hours to manufacture 20,000 units of SZ:

Total OH assigned to SZ $20 x 75,000 =$1,500,000
Number of units of SZ 20,000
Factory overhead per unit of SZ $ 75.00

Exhibit 5.5 shows a product profitability analysis using the firm’s volume-based costing
system.

Activity-Based Costing

In using activity-based costing, HBT identified the following activities, budgeted costs, and
activity consumption cost drivers—the information necessary to complete Step 3: assign
activity costs to cost objects.

Activity Budgeted Cost Activity Consumption Cost Driver
Engineering $ 125,000 Engineering hours
Setups 300,000 Number of setups
Machine operation 1,500,000 Machine-hours
Packing 75,000 Number of packing orders
Total $2,000,000

HBT also gathered the following operating data pertaining to each of its products:

AW Sz Total
Engineering hours 5,000 7,500 12,500
Number of setups 200 100 300
Machine hours 50,000 100,000 150,000
Number of packing orders 5,000 10,000 15,000

Using the above data, the cost driver rate for each activity consumption cost driver is
calculated as follows:



136 Part One

EXHIBIT 5.6
Product Profitability Analysis
under the ABC Costing System

Introduction to Strategy, Cost Management, and Cost Systems

(1

Activity Consumption Cost

Driver

Engineering hours
Number of setups
Machine hours

Number of packing orders

(2 3)

Budgeted Budgeted Activity
Cost Consumption
$ 125,000 12,500
300,000 300
1,500,000 150,000
75,000 15,000

(4) = (2)/3)

Activity

Consumption Rate

$ 10 per hour
1,000 per setup
10 per hour
5 per order

Factory overhead costs are assigned to both products by these calculations:

AW (5,000 units)
(1) (2) (3) (4) = (2) x (3) (5)
Activity Consumption Activity Activity Total Overhead
Cost Driver Consumption Rate Consumption Overhead Per Unit
Engineering hours $ 10 5,000 $ 50,000 $10
Number of setups 1,000 200 200,000 40
Machine hours 10 50,000 500,000 100
Number of packing orders 5 5,000 25,000 5
Overhead cost per unit $775,000 $155
S$Z(20,000 units)
(1) (2) (3) (4) =1(2) x (3) (5)
Activity Consumption Activity Activity Total Overhead
Cost Driver Consumption Rate Consumption Overhead Per Unit
Engineering hours $ 10 7,500 $ 75,000 $ 375
Number of setups 1,000 100 100,000 5.00
Machine hours 10 100,000 1,000,000 50.00
Number of packing orders 5 10,000 50,000 2.50
Overhead cost per unit $1,225,000 $61.25

Exhibit 5.6 presents a product profitability analysis under the activity-based costing system
and Exhibit 5.7 compares product costs and profit margins under the two costing systems. The
comparison shows that the volume-based product costing system significantly undercosts AW
(a low-volume product) and overcosts SZ (a high-volume product) when considering the actual
overhead consumption of the two products. This is sometimes called cross-subsidization, that

Unit selling price
Unit manufacturing cost
Direct materials and labor
Factory overhead:
Engineering
Setups
Machine running
Packing

Cost per unit

Profit margin

AW
$400
$200
$ 10
40
100
5 1%
355
$ 45

L74
$200.00
$80.00
$ 375
5.00
50.00
250  61.25
141.25
$ 58.75




EXHIBIT 5.7
Comparison of Alternative
Costing Approaches
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AW SZ
Unit overhead cost
Volume-based $100 $75.00
Activity-based 155 61.25
Difference $ 55 $13.75
Profit margin
Volume-based $100 $45.00
Activity-based 45 58.75
Difference $ 55 $13.75

is, the cost accounting subsidizes some products at the expense of others. Often the cross-
subsidization is in the direction of undercosting the low-volume products (smaller batch size)
and overcosting the high-volume products (large batch size) using the volume-based approach.
The reason is that with ABC the batch-level costs are averaged over a larger number of units
for high-volume products, thus bringing the costs of these products down, and vice-versa for
the low-volume products.

For a short additional example, assume that product A is produced in a batch of 10 units,
while product B is produced in a batch of 100 units, and that for both products the batch-
level costs are $100 per batch. The ABC method would calculate the cost per unit of batch
costs as $100/10 = $10 per unit for the low-volume batch and $100/100 = $1 per unit for
the high-volume batch. In contrast, the volume-based method would calculate the cost of two
batches and spread this equally to the 110 units produced; $200/110 = $1.82 per unit. Using
the volume-based method, the high-volume product is overcosted ($1.82 vs. $1) and the low-
volume product is undercosted ($1.82 vs. $10). Distorted or inaccurate product costing can lead
to inappropriate inventory valuations, unrealistic pricing, ineffective resource allocations, mis-
placed strategic focus, misidentified critical success factors, and lost competitive advantage.

The Five Steps of Strategic Decision Making for Haymarket BioTech Inc

We can see how inaccurate costs under the volume-based method can affect HBT’s success,
by considering the five steps of strategic decision making.

1. Determine the strategic issues surrounding the problem. HBT, the maker of AW and
SZ, competes on product leadership (differentiation) as its customers rely on the ability of
these products to provide secure communications. Because innovation is a key customer
buying criteria, HBT must take a long-term focus on developing innovations that meet
expected future customer expectations and implement these innovations into successful,
profitable products.

2. Identify the alternative actions. HBT is considering an advertising campaign and reallo-
cation of manufacturing facilities to favor the AW product line over the SZ.

3. Obtain information and conduct analyses of the alternatives. The information available
to HBT under the volume-based cost system shows a unit margin of $100 for AW and $45
for SZ, while the ABC-based cost system shows unit margins for AW and SZ of $45 and
$58.75, respectively. As the ABC system provides more comprehensive and accurate cost
information, HBT should rely on the latter figures which show that on a unit basis the SZ
product is more profitable.

4. Based on strategy and analysis, choose and implement the desired alternative. Consid-
ering the ABC cost information and the higher margins for SZ relative to AW, the plans to
promote AW and reallocate manufacturing facilities from SZ to AW are not consistent with
HBT’s long-term growth and profitability. The firm’ best advantage for future growth and
profitability would be to put resources behind SZ rather than AW.

5. Provide an ongoing evaluation of the effectiveness of implementation in Step 4. HBT
should continue to review the ABC-based costs and profit margins of existing and new prod-
ucts, together with long-term projections of sales and customer expectations for these prod-
ucts, to choose the products with the best advantage for long-term growth and profitability.
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Calculating the Cost of Capacity in ABC )

The ABC application illustrated above uses activity-consumption rates based on budgeted
activity costs and budgeted activity consumption. This is the same approach used in job cost-
ing (Chapter 4) to determine predetermined overhead rates. Since budgets are planned levels,
we could say that budgeted activity costs are the planned level of spending, and the budgeted
activity consumption is based on planned usage. The ABC costs assigned to cost objects are
therefore based on planned levels of spending and usage of capacity. What if we want to know
the cost of maintaining idle or excess capacity for planning capacity utilization? Perhaps the
unused capacity can be used by other business units in the firm to expand their operations, or
alternatively, the excess capacity can be sold or leased. Information on excess capacity allows
the firm to manage and to reduce these costs when appropriate.

A straightforward adaptation of the ABC method provides the desired additional
information—the cost of capacity. For example, suppose for simplicity that of the four activi-
ties for HBT we consider only the engineering activity. Engineering cost for HBT is budgeted
at $125,000 as currently shown, but suppose that instead of a budgeted activity consumption
of 12,500 hours, HBT were to use the practical capacity of the engineering staff, which is
15,625 hours. Practical capacity is the capacity available with the current resources of peo-
ple, equipment, and facilities—the reasonable level of output if the resource is fully utilized.
Using practical capacity, the activity consumption rate would be $8 per engineering hour
(=$125,000/15,625). If only 12,500 hours were used, as shown in the example, then the over-
head cost charged to AW and SZ would be reduced because of the lower rate ($8 instead of the
original rate of $10). AW overhead would be reduced by $10,000 (5,000 hours X $2) and SZ -
overhead would be reduced by $15,000 (7,500 hours X $2). The total reduction for the two
products, $25,000 (=$10,000 + $15,000) is the cost of unused capacity. The cost of unused
capacity can also be calculated directly by taking the hours of unused capacity—3,125 hours
(15,625 — 12,500)—and multiplying by the $8 activity consumption rate for engineering.

Determining the cost of capacity is a strategically important feature of ABC because it
helps managers plan the short- and longer-term use of the operating resources. An example
of an actual application of cost of capacity is shown in the Bellhaven Retirement Home Case
below, in the section, “Real-World Activity-Based Costing/Management Applications.” Also,
the cost of capacity plays a central role in two methods that extend the basic ABC model; these
are resource consumption accounting and time-driven activity-based costing. Both methods
are explained at the end of the chapter.

Activity-Based Management )

LEARNING OBJECTIVE 4

Explain activity-based
management (ABM).

Benefits of activity-based costing systems are not limited to improving product costing. After
having an activity-based costing system in place, management often discovers that informa-
tion from a well-designed ABC system helps to increase both the value customers received
and the profits to the firm, especially for firms that embrace activity-based management.

What Is Activity-Based Management?

Activity-Based Management (ABM) manages resources and activities to improve the value of
products or services to customers and increase the firm’ competitiveness and profitability.
ABM draws on ABC as its major source of information and focuses on the efficiency and
effectiveness of key business processes and activities. Using ABM, management can pinpoint
avenues for improving operations, reducing costs, or increasing values to customers. By iden-
tifying resources spent on customers, products, and activities, ABM improves management’s
focus on the firm’s critical success factors and enhances its competitive advantage.

' Statement of Financial Accounting Standards Number 157, “Inventory Costs,” requires abnormal amounts of idle capacity
expense to be treated as a period cost, and not assigned to product. The Standard notes that some variation in production level
from period to period is to be expected and that these variances should not affect the accounting for inventory, but when in the
accountant’s judgment the amount of idle capacity expense is abnormal, then the amount should be separated from inventory
costs, as we have done in the above example, and charged against current income.



A high-value-added activity
increases the value of the
product or service to the
customers.

EXHIBIT 5.8
The Role of ABC/M Tools
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ABM applications can be classified into two categories: operational ABM and strategic
ABM. Operational ABM enhances operational efficiency and asset utilization and lowers
costs; its focuses are on doing things right and performing activities more efficiently. Opera-
tional ABM applications use management techniques such as activity analysis, business pro-
cess improvement, total quality management, and performance measurement.

Strategic ABM attempts to alter the demand for activities and increase profitability through
improved activity efficiency. Strategic ABM focuses on choosing appropriate activities for
the operation, eliminating nonessential activities and selecting the most profitable customers.
Strategic ABM applications use management techniques such as process design, customer
profitability analysis, and value-chain analysis.

Exhibit 5.8 illustrates questions that strategic and operational ABC/ABM (ABC/M) can
help to answer and the tools that are used. Some of the key tools of ABC/M are activity analy-
sis, activity-based costing, performance measurement (covered in Chapters 18 and 19), and
several contemporary management techniques explained in Chapter 1: benchmarking, total
quality management, business process improvement, and others. Another technique, value-
added analysis, is explained here.

Activity Analysis

To be competitive a firm must assess each of its activities based on its need by the product
or customer, its efficiency, and its value content. A firm performs an activity for one of the
following reasons:

e It is required to meet the specification of the product or service or satisfy customer
demand.

 Itis required to sustain the organization.
 Itis deemed beneficial to the firm.

Examples of activities required to sustain the organization are providing plant security and
compliance with government regulations. Although these activities have no direct effect on
the product or service or customer satisfaction, they cannot be eliminated. Examples of dis-
cretionary activities deemed beneficial to the firm include a holiday party and free coffee.
Exhibit 5.9 depicts an activity analysis.

Value-Added Analysis

Eliminating activities that add little or no value to customers reduces resource consump-
tion and allows the firm to focus on activities that increase customer satisfaction. Know-
ing the values of activities allows employees to see how work really serves customers and
which activities may have little value to the ultimate customers and should be eliminated or
reduced.

A high-value-added activity increases significantly the value of the product or service to
the customers. Removal of a high-value-added activity decreases perceptively the value of the
product or service to the customer. Inserting a flange into a part, pouring molten metal into a
mold, and preparing a field for planting are examples of high-value-added activities. Install-
ing software to protect a computer from spam is a high-value-added activity to customers
annoyed by unwanted e-mail. Designing, processing, and delivering products and services are
high-value-added activities.

Critical Questions ABC/M Tools

What do we do? Activity analysis

How much does it cost? Activity-based costing

How well do we do it? Performance measurement, including the balanced scorecard
How can we do it better? Benchmarking, total quality management, business process

improvement, and business intelligence
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EXHIBIT 5.9
Example of an Activity
Analysis

A low-value-added activity
consumes time, resources, or
space, but adds little to satisfying
customer needs.

EXHIBIT 5.10

Television News Broadcasting
Firm’s High-Value-Added and
Low-Value-Added Activities

Selected
Activity

activity required
to meet the specification
of the product or service
or satisfy customer
demand?

Does
the

all cost

Is the

activity required driver acn;n@y reduction
to sustain the frequency be contain opportunities
qrganization? reduced? low-value identified?

added
tasks?

Can the
activity be
eliminated?

Reduce the Eliminate
activity low-value
frequency to added Done
reduce cost activity to
Eliminate reduce cost
the activity to * *
reduce cost

Exhibit 5.10 illustrates high-value-added and low-value-added activities of a television
news broadcasting firm. For a television news broadcasting company a high-value-added
activity is one that, if eliminated, would affect the accuracy and effectiveness of the newscast
and decrease viewer satisfaction. An activity that shortens delivery from three to two days is
a high-value-added activity. Activities that verify story sources to ensure the story’s accuracy
are high-value-added activities. Activities to plan newscasts so that viewers can follow transi-
tions from one story to the next are high-value-added activities.

A low-value-added activity consumes time, resources, or space, but adds little in satisfy-
ing customer needs. If eliminated, customer value or satisfaction decreases inperceptively or

A high-value-added activity is one that, if eliminated, would affect the accuracy and effectiveness of
the newscast and decrease total viewers as well as ratings for that time slot.

1. Activities that augment accuracy

e Verification of story sources and acquired information.
2. Activities that augment effectiveness

e Efficient electronic journalism to ensure effective taped segments.

e Newscast story order planned so that viewers can follow from one story to the next.

* Field crew time used to access the best footage possible.

e Meaningful news story writing.

¢ Contents of the newscast planned so that viewers get the best possible package of stories.
A low-value-added activity is one that, if eliminated, would not affect the accuracy and effectiveness
of the newscast. The activity contributes nothing to the quest for viewer retention and improved
ratings.

e Developing stories not used in a newscast.

e Assigning more than one person to develop each facet of the same news story.

¢ Newscast not completed on time because of one or more inefficient processes.

* Too many employees on a particular shift or project.
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A Classification of High-Value-
Added and Low-Value-Added
Activities

Chapter5 Activity-Based Costing and Customer Profitability Analysis 141

Activity High-Value-Added Low-Value-Added

Designing product X
Setting up

Waiting

Moving

Processing X
Reworking

Repairing

Storing

Inspecting

Delivering product X

x X X

X X X X

remains unchanged. Moving parts between processes, waiting time, repairing, and rework are
examples of low-value-added activities.

Reduction or elimination of low-value-added activities reduces cost. Low-value-added
activities are those that:

» Can be eliminated without affecting the form, fit, or function of the product or service.
» Begin with prefix “re” (such as rework or returned goods).

* Result in waste and add little or no value to the product or service.

e Are duplicated in another department or add unnecessary steps to the business process.
* Produce an unnecessary or unwanted output.

Additional examples of high- and low-value adding activities are shown in Exhibit 5.11.

Real-World Activity-Based Costing/Management Applications )

LEARNING OBJECTIVE 5

Describe how ABC/M is used
in manufacturing companies,
service companies, and

governmental organizations.

Activity-based costing/management (ABC/M) applications are now common in most indus-
tries. This section illustrates some example applications in the manufacturing and service
industries and within government.

ABC/M Application in Manufacturing: Industrial Air Conditioner Units

AIRCO Ltd (www.airco.co.za) of Johannesburg and Cape Town, South Africa, is a manu-
facturer of industrial air conditioning units. The units range in size and power from 5 to
20 tons.? Each unit has more than 200 parts, including holding tanks, electronic control-
lers, metal sheets, cooling coils, wires, and insulation material. Almost 90 percent of
manufacturing workers are hourly workers, and the company operates two shifts. The
organization of the manufacturing process is conventional, with separate departments for
purchasing, engineering, job scheduling, materials handling, shipping, accounting, and
human resources. AIRCO developed an ABC system to assist in the analysis of product
profitability. Its first step was to identify the resource cost pools that make up total over-
head of $4,458,610 at the plant (Exhibit 5.12). The resource costs (indirect labor, computer
and software, etc.) are from the firm’s accounting system, which collects resources costs
in these 11 categories.

The next step is to identify production activities and to use resource consumption cost driv-
ers to assign the resource costs to the activity cost pools. The activity cost pools are machines;
data record maintenance; materials handling; production changeover (setup); scheduling and

? Heather Nachtmann and Mohammad Hani Al-Rifai, “An Application of Activity-Based Costing in the Air Conditioner
Manufacturing Industry,” The Engineering Economist 49 (2001), pp. 221-236. Used with permission. For simplicity, for the
remainder of the chapter we will refer to resource consumption cost drivers as resource cost drivers and we will refer to activity
consumption cost drivers as activity cost drivers.


http://www.airco.co.za
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EXHIBIT 5.12

Overhead Resource Cost
AIRCO Overhead Cost
Resources Indirect labor $2,786,900
Computer and software 731,405
Product transportation 319,800
Energy 170,600
Facility and vehicle rent 165,870
Business and training travel 66,000
Miscellaneous 65,480
Maintenance 60,000
Depreciation 48,200
Advertising 40,000
Office and utilities 4,355
$4,458,610

production preparation; materials receiving and handling; product shipment; and customer
service (Exhibit 5.13, column 1). The assignment of resources to activities typically uses
resource cost drivers. Instead of using cost drivers, AIRCO determined the estimated contri-
bution of each resource to each activity based on managers’ and employees’ experience. For
example, the resource, maintenance costs of $60,000, was assigned entirely to the activity,
machines. To illustrate, the cost of the machine activity was determined from the resources as
follows (other activities were obtained in a similar way):

Machine activity cost 20% of the computer and software costs

+100% of energy costs + 15% of miscellaneous expense

+100% of maintenance expense +100% of depreciation expense

+12% of office and utilities expense

= (.2X$731,405) + $170,600 + (.15 X $65,480) + $60,000
+$48,200 + (.12 X $4,355)

= $435,425

The machine activity cost and the cost of other activities is shown in column 2 of
Exhibit 5.13. The use of estimated percentages in place of other types of resource consump-
tion cost drivers is a practical and convenient approach that is often used in implementing
ABC costing.

EXHIBIT 513 AIRCO Resource Consumption Cost Pools Assigned to Activities, Activity Cost Drivers, and Activity-Based Rates

(1) (2) (3) (4) (5) = (2)/(4)

Budgeted Budgeted Activity-Based

Activity Cost Pool Activity Cost Activity Cost Driver Activity Application Rate
Machines $ 435,425 Number of machine-hours 73,872 $ 5.89 per hour
Data record maintenance 132,596 Number of products lines 14 9,471 per line
Materials handling 1,560,027 Number of products 16,872 92.46 per product
Production changeover 723,337 Setup time (hours) 72 10,046 per hour
(setup)
Scheduling and production
preparation 24,876 Number of production runs 2,188 8.92 per run
Materials receiving and
handling 877,106 Number of receipts 2,859 307 per receipt
Product shipment 561,013 Distance (miles) 13,784,015 .041 per mile
Customer service 144,230 Number of customer contacts 2,533 56.94 per contact

Total $4,458,610
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EXHIBIT 5.14 AIRCO: Overhead Allocation and Product Profitability under ABC Costing

Direct labor
Direct material
Overhead
(ABC-based)

Total manufacturing
cost
Selling price

Product margin

5-ton 6-ton 1.5-ton 10-ton 12.5-ton 15-ton 20-ton
$ 34220 $ 342.20 $ 342.20 $ 410.64 $ 410.64 $ 410.64 $ 410.64
665.00 665.00 665.00 1,957.00 1,957.00 2,510.00 2,510.00
174.63 404.27 160.26 172.62 1,029.52 343.95 309.90
$1,181.83 $1,411.47 $1,167.46 $2,540.26 $3,397.16 $3,264.59 $3,230.54
1,000.00 1,300.00 1,750.00 2,560.00 3,200.00 4,572.00 5,450.00
$ (181.83) $(111.47) $ 582.54 $ 1974 $ (197.16) $1,307.41 $2,219.46

The next step in ABC is to identify activity cost drivers, to identify the total amounts for
these cost drivers, and then to determine the ABC-based application rate. This is shown in
Exhibit 5.13, columns 3, 4, and 5, respectively. Thus, the cost of machine time is assigned
to each of the products based on machine-hours used by that product times the rate of $5.89
per machine-hour ($5.89 = $435,425/73,872). This is done in the same manner for the other
activities. The determination of ABC cost and profitability analysis for AIRCO’s key product
lines is the final step and is shown in Exhibit 5.14. Note that this analysis shows that the 5-ton,
6-ton, and 12.5-ton products are not profitable.

The ABC analysis can be compared to the volume-based approach that AIRCO used
prior to ABC. The volume-based overhead costs were assigned to products based on a rate of
$12.02 per direct labor-hour. The results are shown in Exhibit 5.15. Note that the ABC and
volume-based methods show significantly different results for some of the products, particu-
larly the 6-ton and 12.5-ton models. While the detailed calculations of the ABC costs for these
products are not shown, the company reports that the 12.5-ton model required significantly
more raw materials receipts (the cost driver for material receiving and handling) than other
products, and it also required more setup time and customer service contacts. Thus, the ABC
costs for the 12.5-ton model are significantly higher than for volume-based costs. Similarly,
the 6-ton product has higher costs under ABC because of its relatively high use of setup time
and customer service contact. The ABC information provides the company a useful basis for
becoming more competitive, for example, by reconsidering the pricing of certain products
and looking for ways to increase efficiency in the use of its activities.

ABC/M Application in the Service Industry: A Retirement

and Assisted Living Community

The following is based on an actual 70-unit retirement and assisted living community, which
we will call Bellhaven Homes, Inc.® Bellhaven has four levels of resident care: care-free liv-
ing, semi-assisted living, assisted living, and short-term care. Each is offered in a studio or
one-bedroom floor plan, except care-free living, which is also offered in a two-bedroom

EXHIBIT 5.15 AIRCO: Overhead Allocation and Product Profitability under Volume-Based Costing

Direct labor
Direct material
Overhead
(volume-based)

Total product
cost
Selling price

Product margin

5-ton 6-ton 7.5-ton 10-ton 12.5-ton 15-ton 20-ton
$ 342.20 $ 342.20 $ 342.20 $ 410.64 $ 410.64 $ 410.64 $ 410.64
665.00 665.00 665.00 1,957.00 1,957.00 2,510.00 2,510.00
240.41 240.41 240.41 288.49 288.49 288.49 288.49
$1,247.61 $1,247.61 $1,247.61 $2,656.13 $2,656.13 $3,209.13 $3,209.13
1,000.00 1,300.00 1,750.00 2,560.00 3,200.00 4,572.00 5,450.00
$ (247.61) $ 5239 $ 502.39 $ (96.13) $ 543.87 $1,362.87 $2,240.87

8 Sidney J. Baxendale, Mahesh Gupta, and P. S. Raju, “Profit Enhancement Using an ABC Model,” Management Accounting
Quarterly, Winter 2005, pp. 11-21. Used with permission.



REAL-WORLD FOCUS

The Cost of Complexity and the Role of ABC: Lego'’s, Nike, GM,

and S.C Johnson Co.

In three companies (Nike, General Motors, and the Lego Group), the
strong influence of the design staff created a proliferation of prod-
ucts that created additional complexity and costs without improving
profits.

Nike, a leader in the sports apparel industry, discovered in 2006
that it had 30 different styles of the basic T-shirt. The company knew
however, that 95 percent of company's apparel sales came from
40 percent of its apparel products. Over several months a design
team was assigned to bring this to one design that would be avail-
able in a variety of colors and fabrics. This was part of a company-
wide effort to reduce complexity. The goal was to reduce costs and
improve overall profitability.

The same could be said for GM and the Lego Group. GM found
that car models that sold less than 2,000 units (such as the Saturn
Astra and the Pontiac G8) were unprofitable. Even if the vehicle
shared most parts with other vehicles, there were incremental costs
of engineering, sales, brochures, owner manuals, and the like. So GM
as well as Ford and Chrysler are simplifying their model lineups. In

profits were falling. This is a common sign of a company that could
use ABC costing, to identify those products that might have sales
growth but are unprofitable. Lego found that it, like GM and Nike,
had become a design-driven company, and there was a proliferation
of products. The solution for Lego was to place more emphasis on
costs and to reduce the number of products and color variety; this
was accomplished in part by requiring closer coordination between
operations and design.

The cost of complexity as illustrated in the above examples is
a key reason that ABC costing can play a strategic role for these
firms—it provides a way to accurately determine the cost of product
variety and other operating complexities, so the firm can identify the
most profitable products and operations.
Source: Kaj Grichnik and Conrad Winkler, Make or Break: How Manufactur-
ers Can Leap from Decline to Revitalization (New York: McGraw-Hill, 2008),
pp. 52-56; Stephanie Kang, “Nike Gets Back to Basics, Reinventing the T-Shirt,”
The Wall Street Journal, April 2, 2007, p. B1; Sharon Terlep and Neal E. Boudette,

“Unpopular Models Slow Down GM,” The Wall Street Journal, September 9,
2008, p. B1.

the Lego group, the concern arose when sales were increasing but

floor plan. These nine different care-level/floor-plan combinations are priced differently
and are regarded as the cost objects at Bellhaven. There are currently 56 residents at Bell-
haven, spread across the nine cost objects. The services at Bellhaven include resident care,
housekeeping, maintenance of grounds and facility, food service, resident activities, and
transportation. Each of these six services are the activities used by Bellhaven in develop-
ing an ABC model to determine the cost and profitability of each of its nine cost objects.
The cost drivers for each activity are the number of hours worked by employees in each of
these activities. The ABC application rates are then determined from the hours available
in each of the service units, and the ABC costs for each cost object are calculated. Exhibit
5.16 illustrates the per resident costs within each of the nine cost objects. The ABC analysis
provides Bellhaven useful information for pricing its services and for identifying activities
where costs can be reduced and/or value added.

A special feature of the Bellhaven analysis is the calculation of the cost of unused capacity.
Since Bellhaven maintains staff sufficient to cover all 70 units in the facility, it is important to
track the costs of underutilization. Bellhaven has room for 14 more residents. This means that
the application rates are based on 70-unit capacity and not budgeted usage, as is often the case
in ABC. When rates are based on capacity, management is able to determine the additional
information about the cost of unused capacity.

ABC/M Applications in Government

ABC/M is used widely in government. The U.S. Postal Service example that introduced this
chapter is one good example. Another example is the U.S. Patent and Trademark Office (PTO)
which uses ABC to better understand its cost structure. As the volume of patent requests
has increased substantially, and since the PTO is not taxpayer supported but relies on user
fees, the determination of accurate costs and the setting of appropriate user fees for its dif-
ferent services is critical. The ABC model at the PTO used 29 activities and the cost objects
included utility patents, design patents, plant patents, reissues, reexaminations, trademarks,
and appeals. One finding of the ABC implementation was that the cost of trademark process-
ing was higher than expected.*

*For additional examples: Gary Cokins, Activity-Based Cost Management in Government, Management Concepts, Inc., 2001.
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Other examples include the Internal Revenue Service (IRS), which uses ABC/M to calcu-
late the costs of processing each of its different types of tax returns, and the U.S. Army, which
uses ABC in the management of the delivery of medical care and the maintenance of military
equipment, among other applications.

The U.S. federal government encourages the use of ABC within its various units. In 1990,
three officials responsible for federal financial reporting established the Federal Accounting
Standards Advisory Board (FASAB) as a federal advisory committee (www.fasab.gov). The
officials were the Secretary of the Treasury, the Director of the Office of Management and
Budget, and the Comptroller General of the United States. They created FASAB to develop
accounting standards and principles for the U.S. government. FASAB Standard Number 4,
“Managerial Cost Accounting Concepts and Standards for the Federal Government, ” explains
the advantages of ABC for use in governmental units.

Customer Profitability Analysis )

Customer profitability analysis
identifies customer service
activities, cost drivers, and

the profitability of individual
customers or groups of
customers.

The customer is the most important part of the assembly line.

W. Edwards Deming

ABC/M is best known for its application in computing product costs, but many firms find
that it is also very useful in determining the cost of serving customers and as a basis for
evaluating the profitability of a specific customer or of a selected group of customers. Why
is this important? Most managers agree that 80 percent of their profits come from the top
20 percent of their customers, and most important, the bottom 20 percent of their custom-
ers are unprofitable! For example, to better compete with Wal-Mart, Best Buy works hard
to attract profitable customers (it calls them angels) and equally hard to discourage the
unprofitable customers (the devils), those that are price shopping and looking for discounts
and promotions, and comparing prices to Wal-Mart. This strategy involves improved serv-
ice and fewer discount/promotion offers. Best Buy studies demographic and sales data
for each store location to identify angels and devils. Similarly, the large food distributor,
CONCO, studies its customer base (mostly restaurants) to identify profitable and unprofit-
able customers. CONCO found that certain food products and smaller customers tended to
be unprofitable.®

Customer profitability analysis identifies customer service activities and cost drivers and
determines profitability of each customer or group of customers. Here, customer service
includes all activities to complete the sale and satisfy the customer, including advertising,
sales calls, delivery, billing, collections, service calls, inquiries, and other forms of customer
service. Customer profitability analysis allows managers to:

* ldentify most profitable customers.

* Manage each customer’s costs-to-serve.

* Introduce profitable new products and services.

 Discontinue unprofitable products, services, or customers.

 Shift a customer’s purchase mix toward higher-margin products and service lines.
 Offer discounts to gain more volume with low costs-to-serve customers.

» Choose types of after-sale services to provide.

A good understanding of the profitability of a firm’s current and potential customers can
help firms to improve overall profits and to become more competitive. This begins with an
analysis of the cost to serve the customer.

% Stephen Schulist, “Using ABC to Manage and Improve at CONCO Foods,” The Journal of Corporate Accounting & Finance,
March/April 2004, pp. 29-34; Gary McWilliams, “Analyzing Customers, Best Buy Decides Not All Are Welcome,” The Wall
Street Journal, November 8, 2004, p. 1; Jaclyne Badal, “A Reality Check for the Sales Staff,” The Wall Street Journal, October
16, 2006, p. B3.


http://www.fasab.gov
http://www.fasab.gov

LEARNING OBJECTIVE 6

Use an activity-based approach
to analyze customer profitability.

Customer cost analysis
identifies activities and cost
drivers to service customers.

EXHIBIT 5.17
Customer-Related Activity,
Cost Driver, Cost Rate, and
Cost Category, Winsome Office

Supply
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Customer Cost Analysis

Not all customers require similar activities either before or after the sale. Examples of
customer-specific activities include:

Order processing costs.

Billing, collection, and payment processing costs.
Accounts receivable and carrying costs.
Customer service costs.

Selling and marketing costs.

Customer cost analysis identifies activities and cost drivers to service customers before

and after sales, not including product costs. Traditionally these costs are hidden in the cus-
tomer support, marketing, and sales function. ABC/M can help managers to understand their
costs to serve customers.

Different activities often have different cost drivers. Based on the activities and cost drivers

involved in services performed to acquire and complete a transaction, customer costs can be
classified into the following categories:

Customer unit-level cost—resources consumed for each unit sold to a customer. Examples
include sales commissions based on the number of units sold or sales dollars, shipping cost
when the freight charge is based on the number of units shipped, and cost of restocking
each of the returned units.

Customer batch-level cost—resources consumed for each sales transaction. Examples
include order-processing costs, invoicing costs, and recording of sales returns or allow-
ances every time a return or allowance is granted.

Customer-sustaining cost—resources consumed to service a customer regardless of the
number of units or batches sold. Examples are salespersons’ travel costs to visit customers,
monthly statement processing costs, and collection costs for late payments.

Distribution-channel cost—resources consumed in each distribution channel the firm
uses to service customers. Examples are operating costs of regional warehouses that serve
major customers and centralized distribution centers that serve small retail outlets.
Sales-sustaining cost—resources consumed to sustain sales and service activities that can-
not be traced to an individual unit, batch, customer, or distribution channel. Examples are
general corporate expenditures for sales activities, and salary, fringe benefits, and bonus of
the general sales manager.

Exhibit 5.17 shows customer-related activities, cost drivers and their rates, and the cost

category of each of the activities of Winsome Office Supply. These activities are based on
the results of a careful study of the firm’s selling, administrative, and general expenditures,
as well as customer transactions for the last three years. Exhibit 5.18 shows the detailed

Cost Driver and Rate

Activity

Order taking
Order processing

Delivery

Expedited order taking,
processing, and delivery
Customer visit
Monthly billing:
First statement
Subsequent reminder
Sales returns
Restocking

$30 per order
$20 per order,
and $1 per item
$100 per trip, and
$1 per mile

$800 per order

$200 per visit

$5 per statement
$25 per notice

$100 per occurrence
$5 per item returned

Cost Category

Customer batch-level
Customer batch-level
Customer unit-level

Customer batch-level
Customer batch-level
Customer batch-level

Customer-sustaining

Customer-sustaining
Customer-sustaining
Customer batch-level
Customer unit-level
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EXHIBIT 5.18
Customer-Related Activity for
Selected Customers, Winsome
Office Supply

EXHIBIT 5.19
Customer Cost Analysis,
Winsome Office Supply

Introduction to Strategy, Cost Management, and Cost Systems

GereCo. HomeServ Inc. Advance Tek

Net sales $463,917 $477,600 $472,576
Number of orders and deliveries 2 20 80
Average number of items per order 400 38 8
Delivery miles 10 15 20
Number of expedited orders 0 0 5
Number of visits by salesperson 1 2 5
Sales returns

Number of requests 2 1 10

Average units per return 3 4 2
Billing Reminder 0 0 2

GereCo. HomeServ Inc. Advance Tek

Customer unit-level cost
Order processing

400 < 2 X $1 = $800

38 X 20 X $1 = $760

8 X 80 X $1 = $640

Restocking 2X3%x8%5 =30 1X4x$5=20 10 X 2 X $5 = 100
Customer batch-level cost
Order taking 2 X $30 = 60 20 X $30 = 600 80 X< $30 = 2,400
Order processing 2 X $20 =40 20 < $20 = 400 80 X $20 = 1,600
Delivery
Trips 2 X $100 = 200 20 X $100 = 2,000 80 x $100 = 8,000
Miles 10 X 2 X $1 =20 15X 20 X $1 =300 20 X 80 X $1 = 1,600
Expedited orders — — $800 X 5 = 4,000
Sales returns 2 X $100 = 200 1 X $100 = 100 10 X $100 = 1,000
Customer-sustaining costs
Sales visits 1 X $200 = 200 2 X $200 = 400 5 % $200 = 1,000
Monthly billings 1x8=5 1x8 =5 1x8 =5
Subsequent reminders — — 2 X $25 =50
Sales-sustaining costs — — —
Total $1,555 $4,585 $20,395

customer-related activities that Winsome experienced for the sales to the firm’s three major
customers GereCo., HomeServ Inc., and Advance Tek.

Both customer activity costs, cost categories, and their cost drivers illustrated in Exhibit 5.17
and the detailed customer-related activities reported in Exhibit 5.18 provide the basis for analyz-
ing customer costs. Exhibit 5.19 shows customer cost analyses for Winsome’s three customers.

As illustrated in Exhibits 5.18 and 19, the costs to service customers often differ because
they do not require the same amount of services. These three customers purchased approxi-
mately equal amounts from Winsome. The costs to serve these customers, however, ranged
from $1,555 to $20,395.

Customer Profitability Analysis

Customer profitability analysis combines customer revenues and customer cost analyses to
assess customer profitability and helps identify actions to improve customer profitability.
Exhibit 5.20 illustrates customer profitability analysis for Winsome.

The reasons that GereCo. is not as profitable as HomeServ relate to sales activities. Win-
some granted GereCo. much more favorable sales terms than the terms granted to HomeServ.
GereCo. also had a high amount of sales returns and allowances; it returned twice as often as
HomeServ did.

Sales returns are contributing factors for the low profitability of Advance Tek. Although Advance
Tek had the highest total sales, it generated the lowest profit of the three customers. Winsome should
be concerned about Advance Tek’s high returns and its frequency of orders and number of expe-
dited orders. The high returns could be a result of the customer’s dissatisfaction with Winsome’s
products. Winsome needs to look into the reason for the high returns before losing the customer.



Cost Management in Action How to Validate Your Customer
Profitability Strategy: Data or
Expertise?

United Parcel Service, Harrah's Casinos, the Royal Bank of Canada, judgment, or just dumb luck. Perhaps you are a customer of one of
and Capital One have a special ability to understand customer profit-  these companies; how do you think they have been successful?

ability. In recent years, these companies have used their customer
profitability strategy effectively to improve revenues and profits.
Some would say their success has been due to hard work, or to good

(Refer to Comments on Cost Management in Action at the end of chapter.)

EXHIBIT 5.20 o GereCo. HomeServ Inc. Advance Tek
Customer Profitability
Analysis, Winsome Office Total sales $500,000 $480,000 $540,000
Less: Sales discounts 25,000 — 27,000
Supply ey _ S
Net invoice amount $475,000 $480,000 $513,000
Less: Sales returns and allowances 4,750 2,400 30,780
Less: Cash discounts 6,333 — 9644
Net sales $463,917 $4717,600 $472,576
Cost of goods sold 408,620 384,720 432,014
Gross margin $ 55,297 $ 92,880 $ 40,562
Customer costs
Order processing $ 800 $ 760 $ 640
Restocking 30 20 100
Order taking 60 600 2,400
Order processing 40 400 1,600
Delivery
Trips 200 2,000 8,000
Miles 20 300 1,600
Expedited orders — — 4,000
Sales returns 200 100 1,000
Sales visits 200 400 1,000
Monthly billings 5 5 5
Subsequent reminders — — 50
Total customer costs $ 1,555 $ 4,585 $ 20,395
Net customer profit $ 53,742 $ 88,295 $ 20,167
Late payments also add cost to serve Advance Tek; they might indicate Advance Tek’ dissatisfac-
tion with Winsome’ sales and services or weakness of Advance Tek’s financial condition.
Customer profitability analysis provides valuable information to the assessment of cus-
tomer value. In addition, firms must weigh other relevant factors before determining the
action appropriate for each customer. The following are among these relevant factors:
» Growth potential of the customer, the customer’s industry, and its cross-selling potential.
» Possible reactions of the customer to changes in sales terms or services.
» Importance of having the firm as a customer for future sales references, especially when
the customer could play a pivotal role in bringing in additional business.
Customer Lifetime Value and Customer Equity
Exhibit 5.20 shows how to determine the profitability of a customer at a given point in time.
Many companies now see the importance of looking at the long-term value of the customer,
the expected contribution to profit during the full period the company retains the customer.
Customer lifetime value (CLV) This concept is called customer lifetime value (CLV), and it is calculated as the net present
is the net present value of all value of all estimated future profits from the customer. Present value is used because the

estimated future profits fromthe  profits from the customer are expected to continue for a number of years. To provide a more
customer. comprehensive and strategically relevant measure of the value of the customer, CLV takes
149
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Sunil Gupta and Valerie Zeithaml have summarized the research that
has examined the relationship between a variety of customer metrics
and profitability. They integrated this large amount of knowledge into
nine generalizations which they argue are supported by the research.
These generalizations are important because they help us to under-
stand the role of customer lifetime value (CLV) and customer equity
(CE) in a firm’s profitability.

1.

Improvementin customer satisfaction has a significant and positive
impact on firms' financial performance—shown by many studies
The link between customer satisfaction and profitability is asymmetric
and nonlinear—an increase in satisfaction has less of a positive effect
on profitability than the negative effect of declines in satisfaction;
increases in satisfaction have a greater than linear effect on profits.

Customer Metrics and Their Impact on Financial Performance

5. While customer satisfaction and service quality are strongly corre-
lated with behavioral intentions, behavioral intentions imperfectly
predict actual (buying) behavior.

6. The relationship between observable and unobservable metrics
is nonlinear—as the relationship between satisfaction and profit-
ability is nonlinear, so is the relationship between satisfaction and
repurchase intention (an unobservable).

7. Marketing decisions based on observable customer metrics, such
as CLV, improve a firm’s financial performance.

8. Customer retention is one of the key drivers of CLV and firm
profitability.

9. Customer metrics, especially CE, provide a good basis to assess
the market value of the firm.

3. The strength of the satisfaction-profitability link varies across

. . i L. . Source: Sunil Gupta and Valeria Zeithaml, “Customer Metrics and Their
industries as well as across firms within an industry

Impact on Financial Performance,” Marketing Science, November—December
4. There is a strong positive relationship between customer satis- 2006, pp. 718-739.

faction and customer retention.

into account the company’ expectations about the future potential growth in profits for a
customer. The calculation of CLV can be quite complicated, but can be illustrated simply. For
example, assume MidTown Medical Clinic purchases medical supplies from Johnson Medical
Supply Company. Johnson calculates the CLV of the medical clinic by projecting profits from
the clinic. Suppose the forecast is for $20,000 profit per year for the next three years. Further,
suppose Johnson uses a discount rate of 6 percent (the relevant discount factor is 2.673 from
the present value Table 2 at the end of Chapter 12 on page 521), then
CLV = $53,460 = $20,000 X 2.673

CLV can be used to measure the value of a customer or group of customers and to determine
how marketing and support services should be allocated to these customers to improve the
firm’s overall profitability. Since it is likely to be difficult to forecast future profits with a high
level of accuracy, and because the choice of a discount rate involves judgment, it is important
to compare different calculations of CLV made with different assumptions about profit fore-
casts and discount rates.

Customer equity (CE) An extension of CLV is customer equity (CE) which is the sum of the CLVs for all the firm’s
is the sum of the CLVs forall the  customers.® The goal of using CE is to provide a roadmap for the firm to use in implementing
firm’s customers. its strategy. CE is viewed as a measure of total corporate value, much like the other measures

of a firm’s value explained in Chapter 20. The key is to understand the drivers of CE which
can be described in three broad categories: value equity, brand equity, and retention equity.
Value equity is the value the customers place on the firm’s products or services because of the
quality or features relative to the price. Value equity is higher when the customers think that
the value (quality and features) are high relative to the price. One component of value equity,
customer service, is extensively studied. For example, a Bain & Company survey of 362 firms
in 2006 showed that 80 percent of these firms felt they delivered “superior service” while only
8 percent of the firms’ customers agreed. Clearly, these firms have work to do on their value
equity. The management of value equity is one way the firm can build individual customers’
CLVs and by extension, customer equity.

Brand equity is the perception of the firm’s products and services that are not explained
by objective attributes. Brand equity is shaped by the firm’s marketing strategy. The key
subdrivers of brand equity are brand awareness, customer attitude toward the brand, and

8 Much of the discussion in this section is based on the book by Roland T. Rust, Valerie Zeithaml, and Katherine N. Lemon,
Driving Customer Equity: How Customer Lifetime Value Is Reshaping Corporate Strategy (New York: The Free Press, 2000).
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customer perception of brand ethics. Brand equity in the context of a firm’s strategy is
covered in problem 1-41 at the end of Chapter 1.

Retention equity consists of programs and relationship-building activities that increase
customer loyalty—Ioyalty programs that provide special benefits for customers that buy fre-
quently, affinity programs that allow customers to benefit from lower prices on products from
other companies, and consistent customer service, among others.

While all three drivers of customer equity are important, studies have shown that the rela-
tive importance of the drivers varies from industry to industry. For example, in contrast to the
airline industry which is cutting frequent flyer benefits, the hotel industry focuses heavily on
retention equity. It is much more common now to see hotels with loyalty programs, where
membership in the program triggers room upgrades, free coffee, and other benefits. Hilton
and Hyatt are among those that have these programs; they are called Hilton HHonors®, and
Hyatt Gold Passport™, respectively.”

CLV and CE are most appropriate where the customers are the ultimate consumer of the
product. This is called a B2C (a business to customer relationship), in contrast to a B2B rela-
tionship (business to business). In a B2B relationship, the customer relationship is maintained
in a different way, and the issues of brand equity and retention do not apply.

Implementation Issues

and Extensions )

LEARNING OBJECTIVE 7

Identify key factors for successful
ABC/M implementation.

If you want to make enemies, try to change something.
Woodrow Wilson

A successful ABC/M implementation requires close cooperation among management
accountants, engineers, and manufacturing and operating managers. They need to act as
a team in identifying activities, cost drivers, and requisite information, both financial and
nonfinancial.

Understanding the production process and identifying cost drivers require careful effort.
Efforts to redesign cost systems usually are rewarded when organizations have high prod-
uct diversity, various cost drivers, multiple distribution channels, and heterogeneous batch
sizes.

Following are processes found in many successful implementations of ABC/M:

Implementation Process Why This Leads to Success

Involve management and employeesin  Allows them to become familiar with ABC/M.

creating an ABC system They could then be more willing to implement the system
because they feel included and share in ownership of the
new system.

Use ABC/M on a job that will succeed Shows how and why the process works. Successfully
completing one job enables individuals to see the benefits of
ABC/M more clearly.

Keep the initial ABC/M design simple Avoids overwhelming users and holds costs down; also
reduces implementation time.

Extensions of the ABC model are becoming more common. We discuss three of these below:
multistage ABC, resource consumption accounting (RCA), and time-driven activity-based
costing (TDABC). All three respond directly to the inherent complexity of resource and activ-
ity cost assignments in actual applications, noted as one of the implementation issues above.
The latter two take a resource-focused approach to ABC.

7 Sarah Nassauer and Andrea Peterson, “Signing Bonus: Testing Hotel Loyalty Plans,” The Wall Street Journal, September 25,
2008, p. D1. See also, Jack and Suzy Welch, “The Importance of Being Sticky,” Business\Veek, September 22, 2008, p. 112; here
“sticky” refers to loyal customers.
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EXHIBIT 5.21

Multistage Activity Cost Flows

In multistage ABC,

resource costs are assigned to
certain activities which in turn
are assigned to other activities
before being assigned to the
final cost objects.

Resource consumption
accounting (RCA)

is an adaptation of ABC

that emphasizes resource
consumption by greatly
increasing the number of
resource cost pools, which
allows more direct tracing of
resource costs to cost objects
than an ABC system with fewer
cost centers.

Introduction to Strategy, Cost Management, and Cost Systems

ABC as a total system in this example begins with $70. It then reassigns and
accumulates the costs into the final cost objects.
Resources Resource Costs Cost-Driver Table
(570) ;
$10 sofl s i
asclim?; Resource *Inter- Final activity
$30 drivers mediate  drivers
Activities $5 ¥
Material Product/service *Intermediate activity drivers
$10 tivities $15 reassign each activity's cumulative
, , activities input costs plus its own cost.
. $10 % $15V
Final cost Products Customer Infrastructure
objects $25 $25 activities $20| | sustaining $25
$45 ¥ $25 y

Cost of product, Customer activities + Sustaining
costs = Total costs to recover = $70

Multistage Activity-Based Costing

In practice, because of a firm’ complexity due to the diversity of its products, services, and
manufacturing or operating processes, some activities are intermediate cost objects for other
activities while others are assigned directly to cost objects. To capture and calculate accurately
the costs for this complexity, some firms use multistage activity-based costing rather than two-
stage ABC described earlier in the chapter. In multistage ABC, resource costs are assigned to
certain activities which in turn are assigned to other activities before being assigned to the final
cost objects—the firm’s products, services, or customers. Exhibit 5.21 illustrates such a case.
The activity labeled “support activities” provides service to other activities later in the value
chain—product/service activities, customer activities, and infrastructure-sustaining activities.
The exhibit illustrates how a total of $70 of resource costs are assigned in multistage ABC
costing. After multistage allocations, $25 is assigned to products, $20 is assigned to customer-
related activities, and $25 is assigned to infrastructure-related costs (computer equipment and
software, buildings, and other equipment, etc.).

Resource Consumption Accounting (RCA)
Resource consumption accounting (RCA) is an adaptation of ABC that emphasizes resource
consumption by greatly increasing the number of resource cost pools, which allows more direct
tracing of resource costs to cost objects than an ABC system with fewer cost centers.® RCA is
particularly appropriate for large organizations with repetitive operations and high-level infor-
mation systems such as those provided by SAP, Oracle, and SAS. These information systems,
usually called enterprise resource planning systems (ERPs), allow the use of the large number
of cost centers, which would be impractical or infeasible with simpler information systems. The
RCA approach, with ERP support, allows much finer detail in the calculation of cost, by increas-
ing the number of cost centers and thereby increasing the opportunity to trace costs directly to
products and services; the objective is that cost assignment be based only on causality.
Important concepts in RCA include variable costing, resource interrelationships, detail
level cost information at the resource level, the treatment of idle or excess capacity, and the use
of replacement cost depreciation. We consider each of these. First, there is a focus on variable
costing as the goal of RCA is to trace costs directly to cost objects by the use of many cost
centers and by avoiding any cost allocations that do not reflect the use of the resource by the
cost object. Second, as in multistage ABC, interrelationships among activities and resource
pools are considered directly in RCA. Third, an important advantage of RCA, provided in
part by ERP support, is that detailed cost information is available at the resource level so that
cost information can be aggregated or tracked at many levels between resources and objects.

81n RCA, resource cost pools are called cost centers. Useful references for RCA include articles by Douglas Clinton and Sally
Webber, “RCA at Clopay,” Strategic Finance (October 2004) pp. 2226 (this article describes an application of RCA in an actual
plastics manufacturing company); Kip Krumwiede and Augustin Suessmair, “Getting Down to Specifics on RCA," Strategic Finance
(June 2007), pp. 51-55; and Jeff Thomson and Jim Gurowka, “Sorting Out the Clutter,” Strategic Finance (August 2005) pp. 27-33.
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Fourth, because of the detailed information available, RCA is able to attribute the cost of idle
or excess capacity to the appropriate cost center. Fifth, the RCA approach utilizes a measure
of depreciation based on replacement cost; depreciation expense is based on an estimated
replacement cost for the asset rather than purchase cost, as in conventional accounting.

Time-Driven Activity-Based Costing (TDABC)

Another resource-centric approach to the implementation of large ABC costing systems is
based on the idea that the common element in the utilization of activities is the unit of time.
ABC traces and reassigns resource expenses to the activities that consume them and then fur-
ther reassigns them proportionately to the final cost objects based on the quantity of each activ-
ity’s cost driver. When a substantial amount of the cost of a company’s activities are in a highly
repetitive process (much like in the RCA example above), the cost assignment can be based on
the average time required for each activity. Time-driven activity-based costing (TDABC) assigns
resource costs directly to cost objects using the cost per time unit of supplying the resource,
rather than first assigning costs to activities and then from activities to cost objects.’

TDABC provides a direct way to measure unused capacity. To illustrate, we consider the
activity, validate mailing address, in a credit card processing facility and we assume there are
10,000 validations per year. Traditional ABC calculates, we assume, $10.00 per validation
and then applies this rate to assign the activity costs to the cost object where the activity is
consumed. In contrast, TDABC considers the standard time for each validation, for example,
17 minutes for each validation. TDABC computes the cost per minute of the resources per-
forming the work activity. In this example, we assume four clerical workers are paid $45,000
annually to work on validations, and we estimate that one-half the total productive time of
each clerk is spent performing the validate-mailing-address activity. TDABC calculates the
total cost as $45,000 X 4 employees X 50% of their time = $90,000; then TDABC cal-
culates the total time available for the activity as 180,000 minutes (assuming 30 hours per
week with two weeks vacation: 50% X 4 workers X 50 weeks X 30 hours X 60 minutes
per hour = 180,000 minutes per year). The TDAC rate for the activity is $.50 per minute
($90,000 / 180,000). The cost of a given validation activity is $.50 X 17 minutes = $8.50; if
the validation required 20 minutes, then the allocation would be $.5 X 20 = $10.

TDABC can then calculate the unused capacity cost by determining the activity cost and net-
ting it from the total expense. In this example the TDABC activity cost is calculated as $85,000
(i.e., 17 minutes X 10,000 validations X $.50 per validation). This means that $5,000 (or 10,000
minutes at $.50 per minute) unused capacity is potentially available to be used for other work.

TDABC can be expanded to include complexities in the activity, in what is called a time
equation. For example, we assume the time to validate an address is significantly increased
for international address—an additional 22 minutes is required. Then the time equation can
be determined as follows:

Time to validate address = 17 minutes + 22 minutes (if it is an international address)

The determination of the cost per minute is done in the same manner, but with the addition of
the expected time for international addresses.

A difference between TDABC and ABC is that TDABC is capacity-sensitive and computes a
standard activity cost using standard rates. That is, activity driver rates remain constant. In con-
trast, ABC might not include capacity, as in the HBT and AIRCO Ltd cases presented earlier
(though capacity costs can be included, as in the Bellhaven case). ABC computes the activity cost
each period as actual and therefore the final cost object’s unit cost fluctuates each period. TDABC
requires an upfront investment to measure activity times and to continuously maintain them.

Note that ABC can be adapted for the amount of time for an activity, to improve on the accu-
racy of the ABC cost rates. For example, an ABC system that uses number of setups to assign
setup costs could be improved by instead using the amount of setup time used for each setup. The
cost of the improvement is the necessity of determining budgeted time for the activity and the
actual time for each setup. Note however, that this adaptation of ABC is different from TDABC;
TDABC uses the time to drive costs directly from resources to assign costs to cost objects—there
is no assignment of resource costs to activities and then from activities to cost objects.

9 Robert S. Kaplan and Steven R. Andersan, Time-Driven Activity-Based Costing (Boston: Harvard Business School Press, 2007).
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An example that illustrates the adaptation of ABC to include time is as follows. Consider
that the three activities—machine setup, inspection, and packaging—require an average of
80 minutes, 15 minutes, and 20 minutes, respectively. Under ABC the activity consumption
cost drivers for these activities are based on the total activity cost divided by the number of
minutes available for that activity. For example, if the total cost of setup is $50,000, and there
is a capacity of 1,250 minutes of setup time, then the activity rate is $50,000/1,250 = $40 per
minute. This approach can improve the ABC application since actual time is used to
assign costs. For example, if setup time for a special customer order requires an additional
15 minutes, the assigned setup cost would be based on $40 per minute times the total time of
80 + 15 = 95 minutes: 95 minutes X $40 = $3,800.

A disadvantage of TDABC is its reliance on the accuracy of the time estimates; also, the
effort to determine these time-estimates could be very time-consuming and costly. Some
activities are not time-driven and should not be included in a comprehensive TDABC; for
example, in a chemical company, the cost of the setup and cleanup activities involves signifi-
cant materials costs, apart from the cost of the time involved. However, these materials costs
could be included in a modified TDABC where pounds of materials could be used rather than
minutes of setup or cleanup; this is then a combination of time- and pounds-driven ABC.
Finally, because of its distinction of resources and activities, traditional ABC can in some
cases provide a better framework for identifying opportunities for cost savings, while TDABC
can provide a better framework for identifying unused capacity.

Summary Many companies have replaced their volume-based costing systems with activity-based cost-

ing systems for more accurate product costing and better decision making.

Volume-based costing systems use a volume-based overhead rate, either a single rate for
the entire plant or departmental rates. These volume-based overhead rates typically use meas-
ures such as direct labor-hours, machine-hours, or direct labor costs for all products or serv-
ices, even if the firm has diverse products, manufacturing processes, and volumes. For firms
with more than one product or process, these overhead rates often generate inaccurate and
significantly distorted product costs.

Activity-based costing systems recognize that products and services consume indirect costs
in a manner that follows the usage of activities rather than the volume of output. ABC costing
improves on costing accuracy because it identifies the detail-level activities which cause the
consumption of resources; ABC costing assigns these activity-based costs to the products or
services using activity-consumption cost drivers, rather than volume-based cost drivers.

Activity-based management manages resource costs and activities to improve the value of
products or services to the customer by reducing product cost and/or increasing value-adding
activities.

Customer profitability analysis, customer lifetime value, and customer equity are methods,
enabled by activity-based costing, which provide important tools for determining the profit-
ability of product lines, customer groups, or individual customers.

Multistage ABC, resource consumption accounting (RCA), and time-driven ABC (TDABC)
are new tools which have been developed in recognition of the complexity of cost relation-
ships in many organizations.

Key Terms activity, 129 customer profitability resource consumption
activity-based costing (ABC), 129  analysis, 146 accounting (RCA), 152
activity consumption cost facility-level activity, 132 resource consumption cost
driver, 129 high-value-added activity, 139 driver, 129
batch-level activity, 132 low-value-added activity, 140 time-driven activity-based
customer cost analysis, 147 multistage ABC, 152 costing (TDABC), 153
customer equity (CE), 150 product-level activity, 132 two-stage cost assignment, 130
customer lifetime value resource, 129 unit-level activity, 132

(CLV), 149




Comments on Cost
Management
in Action

Self-Study Problem
(For solution, please turn
to the end of the chapter.)

Chapter5 Activity-Based Costing and Customer Profitability Analysis 155

The answer to this one admittedly requires some guesswork. But here is the point. It has been proven time
after time that data win over perceived expertise, experience, or unaided judgment. Each of these compa-
nies uses business analytics, a key form of business intelligence. Business analytics involves the use of
computer-based models, statistical analysis, or simulations to test hypotheses about what drives customer
loyalty and profitability.

UPS and Harrah’s are examples of two companies that use models to predict when a customer is about
to change to another company. At UPS, a phone message is sent to support customers whom the model pre-
dicts could switch from UPS. At Harrah’s, the model predicts when customers are reaching their threshold
of “too much” gambling losses; a “luck ambassador” is sent to encourage them to take a break and have a
free meal, on Harrah’s. Both models are based on extensive data obtained about their customers. Harrah’s
system is based on information from a loyalty program, a program in which customers use a swipeable card
whenever they use the firm’s services and receive “rewards,” while the company receives vital data about
the customers. Capital One uses the same approach to determine the best ways to recruit and retain credit
card customers. And the Royal Bank of Canada uses customer data extensively, in combination with ABC
costing, to assess customer profitability for each of its banking customers.

Ittner and Larcker, writing in the Harvard Business Review, observe that many companies still make
these decisions based on expertise and judgment, but the most successful companies validate their assump-
tions about the factors that drive performance in these firms by seeking data and analyzing the data care-
fully. Ittner and Larcker present a six step process for validating performance drivers:

1. Develop a causal model that explains the hypothesized relationship between the performance drivers
and desired performance.

2. Pull together the data that is relevant to test the hypothesized relationships. Loyalty programs such as
the one used at Harrah’s are a key source for data.

3. Turn data into information by using statistical models to test the causal model. Regression analysis
is an example of a statistical model that is often used by these companies to test their causal models. It
is used at Harrah’s and Capital One, among others (other firms are described in the books by Ayres and
Davenport & Harris cited below). Regression analysis is covered in Chapter 8.

4. Continually refine the model

5. Base actions on findings, that is, trust the statistical model over and above your own judgment and exper-
tise. This is like trusting your GPS to tell you where you are rather than to go by your own guesswork.

6. Assess outcomes by an ongoing review of the outcomes of your actions, to determine if the model needs
revision, the competitive environment has changed, and so on.

Source: Christopher D. lttner and David F. Larcker, “Coming Up Short on Nonfinancial Performance Measures,” Harvard Business
Review, November 2003, pp. 88-95; Thomas H. Davenport and Jeanne G. Harris, Competing on Analytics (Boston: Harvard
Business School Press, 2007) lan Ayres, Super Crunchers: Why Thinking-by-Numbers Is the New Way to Be Smart (New York:
Bantam, 2007).

Volume-Based Costing Versus ABC

Carter Company manufactures two products, Deluxe and Regular, and uses a traditional two-stage cost
allocation system. The first stage assigns all factory overhead costs to two production departments A and
B, based on machine-hours. The second stage uses direct labor-hours to allocate overhead to individual
products.

For 2010, the firm budgeted $1,000,000 total factory overhead cost for these operations.

Production Department A Production Department B
Machine-hours 4,000 16,000
Direct labor-hours 20,000 10,000

The following information relates to the firm’s operations for the month of January:

Deluxe Regular
Units produced and sold 200 800
Unit cost of direct materials $100 $50
Hourly direct labor wage rate $ 25 $20
Direct labor-hours in Department A per unit 2 2

Direct labor-hours in Department B per unit 1 1
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Questions

Brief Exercises

Carter Company is considering implementing an activity-based costing system. Its management
accountant has collected the following information for activity cost analysis for 2010:

Budgeted Budgeted Driver Consumption
Activity Overhead Cost Driver Quantity Deluxe Regular
Material movement $ 7,000 Number of production runs 350 15 20
Machine setups 400,000 Number of setups 500 25 50
Inspections 588,000 Number of units 19,600 200 800
Shipment 5,000 Number of shipments 250 50 100
$1,000,000

Required

1. Calculate the unit cost for each of the two products under the existing volume-based costing system.
2. Calculate the overhead per unit of the cost driver under the proposed ABC system.

3. Calculate the unit cost for each of the two products if the proposed ABC system is adopted.

5-2

5-3

5-4
5-5

5-7
5-8
5-9
5-10
5-11
5-12

5-13
5-14
5-15
5-16
G=iL7

5-18

5-19

5-20

5-21

Explain why a costing system that uses a volume-based rate is likely to produce distorted product
Costs.

“Undercosting a product increases the profit from the product and benefits the firm.” Do you agree?
Why?

Firms sell products with high costs at high prices. High selling prices increase revenues and profits.
Why then should managers worry about product overcosting?

What is activity-based costing, and how can it improve an organization’s costing system?

Describe general levels of cost hierarchy in activity-based costing systems.

What is the second-stage procedure in assigning costs to products when using an activity-based cost-
ing system?

What type of company needs an activity-based costing system?

What are unit-level activities? Give two examples of unit-level activities.

What are batch-level activities? Give two examples of batch-level activities.

What are product-level activities? Give two examples of product-level activities.

What are facility-level activities? Give two examples of facility-level activities.

Why do product-costing systems using a single, volume-based cost driver tend to overcost high-
volume products? Will there be any undesirable strategic effects from such product cost distortion?

What is activity-based management?

Give three examples of high-value-added activities in an organization that you choose.
Give three examples of low-value-added activities in an organization that you choose.
How can activity-based costing and management be used in service organizations?
Identify opportunities afforded by customer profitability analysis.

Tasty Beverage Co. produces soft drinks, specializing in fruit drinks. Tasty produces 5,000 cans of
product per batch. Setup cost for each batch is $50 and each drink costs $0.10 to produce. What is the
total cost per batch? How much would it cost to fill an order for 100,000 cans?

Montross Lumber processes wood to be shipped to construction companies. In order to keep their
products uniform, Montross conducts inspections on 20 percent of the boards produced. Inspections
cost the company $10 per hour and it takes one minute to inspect each board. How much would it cost
to fill an order for 30,000 boards?

Orange Inc. grows cabbage. Each package shipped contains 20 vegetables. It costs Orange $5 to put
together each package and $0.10 to clean and process each vegetable. How much more does it cost to
produce an order for 60 heads of cabbage than an order of 50 heads?

Williams Performance Co. manufactures sports cars. After making a sale, the salesperson sends the
car to be detailed before the customer takes it home. Detailing the car takes 30 minutes at a cost of
$15 per hour for direct labor and $5 per car for materials. If the average salesperson sells five cars per
day, what is the average cost per five-day week for detailing cars?
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5-22 Stackhouse Computing produces high performance desktop computers. Labor cost data shows that
the company spent $1,000,000 for 5,000 computers produced, and each computer requires two tech-
nician hours and five hours of direct labor. Direct labor is paid $10 per hour by the company. What is
the cost of one technician hour?

5-23 Scott Cameras produces digital cameras and has decided to switch from a volume-based system to
an activity-based system. Scott produced 100,000 digital cameras in the most recent quarter and has
determined that total activity costs were: $3,000,000 materials cost, $500,000 labor costs, $50,000
inspection costs, and $500,000 packaging costs. It takes 30 minutes of labor to produce each camera,
inspections are done for 20 percent of all cameras produced, and cameras are packaged individually.
What are the rates for each of these activities?

5-24 Haywood Printing is processing a job with the following activity rates:

Activity Cost Driver Driver Rate
Direct labor Number of hours $ 8
Copying Number of copies $0.05

If this job requires five hours for the 1,000 copies, what is the activity-based cost of the job?

5-25 Locke Data Processing reported expenses of $5 million for indirect labor, of which $3 million was
for data analysis and $2 million was for data entry. Locke recorded 30,000 hours of data analysis and
100,000 hours of data entry. What are the activity-based rates for each area of direct labor?

5-26 Mattresses-A-Million produces Pillow-Top mattresses. They have been using a volume-based
costing system to allocate overhead based on direct labor-hours. The Pillow-Top requires two
hours of direct labor. The company has been allocating overhead at the rate of $10 per direct
labor-hour. The accounting manager thinks the company should switch to ABC and recognize
two activities—materials handling and setup. If the Pillow-Top Mattress requires 30 pounds of
materials (materials handling costs are $0.10 per pound) and two setups at $5 per setup, what is
the ABC cost per unit? According to the activity-based costs, how much was the cost of making a
mattress overstated/understated?

5-27 Plant overhead for ABC Corp is $150 million per year, a portion of which (20 percent) is attributable
to inspection costs which are charged to products on the basis of the number of parts in the products.
The plant produces 500,000 units per year, and on the average, each product has 20 parts. What is the
average inspection cost in a product? What is the inspection cost for a product with 50 parts?

5-28 The materials handling charge for ABC Corp is $.50 per pound of finished product. What is the mate-
rials handling charge for a job that produced 10,000 units at a weight of 6 pounds per unit?

5

29 Activity Levels and Cost Drivers Al’s Speedy Gourmet, a small hamburger shop, has identified the
following resources used in its operations (assume each customer’s order is a batch for this example):

a. Bread f.  Advertising for Triple-Burger special
b. Hourly help g. Salary for the store managers

c. Store rent h. Utilities

d. Ground beef i. $1-off-coupon for each order

e. Catsup j. Bags for each order

Required

1. Classify its costs as unit-level, batch-level, product-level, or facility-level costs.
2. Suggest a proper driver for each of the above items.

5-30 Activity Levels and Cost Drivers Shroeder Machine Shop has the following activities:

a. Machine operation f. Machine maintenance
b.  Machine setup g. Product design

¢. Production scheduling h. Parts administration
d. Materials receiving i. Final inspection

e. Research and development j.  Materials handling
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Required
1. Classify each of the activities as a unit-level, batch-level, product-level, or facility-level activity.
2. ldentify a proper cost driver for each activity in requirement 1.

5-31 Activity Levels and Cost Drivers Richardson Industries manufactures industrial tools after creating
a mold for each newly designed tool. Richardson personally inspects every unit during the trial run of
a new mold and 10 percent of the units manufactured in the first three batches. Some of the activities
of the firm follow:

a. Designing molds f.  Requesting and moving materials
b. Creating molds g. Machining

c. Inspecting molds h. Insuring equipment

d. Modifying molds i. Paying suppliers

e. Setting up production j.  Heating the factory

Required
1. Classify each of the activities as a unit-level, batch-level, product-level, or facility-level activity.
2. ldentify a proper cost driver for each activity in requirement 1.

5-32 Activity-Based Costing Hakara Company has identified the following overhead cost pools and cost

drivers:
Cost Pools Activity Costs Cost Driver Driver Consumption
Machine setup $360,000 Setup hours 3,000
Materials handling 100,000 Pounds of materials 25,000
Electric power 40,000 Kilowatt-hours 40,000

The following cost information pertains to the production of two of its products, A and B:

A B
Number of units produced 4,000 20,000
Direct materials cost $40,000 $50,000
Direct labor cost $24,000 $40,000
Number of setup hours 200 240
Pounds of materials used 1,000 3,000
Kilowatt-hours 2,000 4,000

Required Use activity-based costing to calculate the unit cost for each product.

5-33 Activity-Based Costing CHAC Labs Inc. is a company that performs cutting-edge genetic tests
and research. The management accountant has identified the following overhead cost pools and cost

3

drivers:
Cost Pools Activity Costs Cost Driver Driver Consumption
Specimen preparation/engineering $120,000 Pounds of materials 2,500
Equipment calibration/setup 80,000 Setup hours 1,250
Electric power 30,000 Kilowatt-hours 30,000

The following cost information pertains to the production of two of CHAC’s most popular genetic
tests: T249 and T256:

T249 T256
Number of units produced 2,000 900
Direct materials cost $35,000 $40,000
Direct labor cost $11,000 $20,000

(Continued)
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Number of setup hours 140 300
Pounds of materials used 700 1,300
Kilowatt-hours 950 2,250

Required Use activity-based costing to calculate the unit cost for each test.

5-34 Role of Activity-Based Costing in Implementing Strategy Laurent Products is a manufacturer of
plastic packaging products with plants located throughout Europe and customers worldwide. During
the past 10 years Laurent Products has successfully developed a line of packaging materials and a
unique bagging system that present an important opportunity to increase the productivity of check-
out counters in grocery stores. The plastic bags manufactured by Laurent are produced in several
sizes and different plastic film colors and may have attractive multicolor printed designs on one or
both sides to meet the specification of a particular grocery store. The advantages provided by the
Laurent bagging system include the lower cost of bags and labor at the checkout counter as well as
improved customer service. The system has contributed to a significant growth in Laurent’s sales in
recent years.

Laurent’s success in the grocery chain market has attracted an increasing number of competitors
into the market. While the company had been very successful in bringing out a series of new product
types with innovative labor-saving features for the grocery stores, the competitors have eventually
been able to develop quite similar products. The result has been increased competition with a substan-
tial reduction in Laurent’s prices.

As a result of the increased competition in the grocery chain market, Laurent is planning to begin
to focus on the small independent grocery stores that purchase bags from large wholesale distribu-
tors. The potential sales for this wholesaler segment is about the same size as the grocery chain mar-
ket but includes a much larger number of independent store customers.

Investments in manufacturing equipment in recent years have been to support two principal objec-
tives: to increase capacity and to reduce costs. The cost reduction initiatives principally concerned
material costs and reduced processing times. Over the years Laurent has chosen to invest in machines
that are similar to existing equipment in order to capitalize on the fact that the process is relatively
simple and that products can, with relatively few exceptions, be processed on any machine in the
plant. The only major restriction is the number of colors that a machine can accommodate on a single
pass. Future investment proposals now being considered are based on this rationale.

Required What are the key strategic issues facing Laurent, and how can ABC costing assist in resolving
these issues?

5-35 Tools for Successful ABC/M Implementation The Consortium for Advanced Manufacturing Inter-
national (CAM-I1) and the American Productivity and Quality Center (APQC) collaborated in the sur-
vey of 166 manufacturing and service firms to assess the implementation of ABC/M in these firms.
Sixty-eight percent of the respondents were in manufacturing and 25 percent in service companies.
The results showed that the majority of senior managers reported “very successful” implementations
of the ABC/M system, while department managers were somewhat evenly split between “very suc-
cessful” and “moderately successful.” Line personnel tended to vote “moderately successful.” So, the
higher the level in the organization, the more perceived benefit of the ABC/M system.

Interviews with selected respondents and further data analysis showed that the three most common
characteristics of successful systems were (1) a high level of top management support and commit-
ment, (2) technical competence of the implementation team, and (3) effective change management,
that is, companies driven by competitive pressures to strive to better understand their internal capa-
bilities and external competition. Some of the responding companies made strategic changes, includ-
ing changes in the supply chain and changes in target customers. These results are similar to those
reported in prior studies of ABC/M implementation.

Required In addition to the three characteristics of successful ABC/M implementation noted above, list
three or four other tools for ABC/M implementation.

5-36 Customer Loyalty and Profitability for Web Customers An important part of customer profitability
is the cost to acquire a new customer. Bain and Company, a consulting firm, estimated that the cost
of obtaining a new customer in the consumer electronics industry is so high that the firm needs an
average of more than four years of business from each new customer to break even. However, indus-
try statistics show that more than half the new customers will defect before the four-year breakeven
point. The numbers are similar for the apparel industry. Many firms are now trying to acquire new
customers at less cost, through the Web.
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Required Give an example of a firm you know that uses the Web to attract customers and explain why you
think the strategy should (or should not) work for that company.

5-37 Customer Profitability Analysis: Luxury Hotel Industry The luxury hotel chain Ritz-Carlton intro-
duced a system called “Mystique” that collects information about its customers from employees and
staff at the hotel. The information is used to personalize the services provided to each guest. For
example, a bottle of the guest’s favorite type of wine would be placed in the room without the guest
having to request it. Similarly, the type of fruit a guest prefers will be waiting in the room on arrival.
The information is available throughout the Ritz system so that when the guest checks into any Ritz-
Carlton hotel, the special treatment is available. Other hotel chains such as Marriott, Hilton, and
Hyatt have similar programs

7 Required
@ 1. How do these information-gathering programs help the hotels become more competitive? What is the
strategic role of these programs?
2. Do you see arole for activity-based accounting for these firms, as it relates to their information gathering
and customer service?

3. What ethical issues, if any, do you see in the information-gathering systems?

7 5-38 Applications of ABC in Government Activity-based costing is used widely within the U.S. government.
@ One example is the Department of Agriculture’s Animal and Plant Health Inspection Service (APHIS).
APHIS helps to protect U.S. agriculture from exotic pests and diseases, to minimize wildlife/agriculture
conflicts, and to protect the welfare of animals used for research or sold wholesale for pets. APHIS per-
forms its services for a variety of users, some of whom pay a user fee. ABC was adopted to provide an
accurate basis for determining these fees, and also for analysis of the effectiveness and efficiency of its
programs in meeting the service’s overall goals. The National Institute of Health and the U.S. Mint also
use ABC/M to help these organizations achieve their missions effectively and efficiently.

Required
1. ldentify an example or two of a governmental entity that you think could benefit from the application of
activity-based costing, and explain why.

2. ldentify some of the resources, activities, and cost drivers you would expect to see in this application.

5-39 Activity-Based Costing in the Fashion Apparel Industry Fashion House, a manufacturer of high-
fashion clothing for women, is located in South London. Its product line consists of trousers (45 per-
cent), skirts (35 percent) , dresses (15 percent), and other (5 percent). Fashion House has been using a
volume-based rate to assign overhead to each product; the rate it uses is £2.25 per unit produced. The
results for the trousers line, using the volume-based approach are as follows:

Number of units produced 10,000
Price (all figures in £) 20.525
Total revenue 205,250
Direct materials 33,750
Direct labor 112,500
Overhead (volume-based) 22,500
Total product cost 168,750
Nonmanufacturing expenses 31,500
Total cost 200,250
Profit margin for trousers 5,000

Recently, it has conducted a further analysis of the trousers line of product, using ABC. In the study,
eight activities were identified, and direct labor was assigned to the activities. The total conversion
cost (labor and overhead) for the eight activities, after allocation to the trousers line, is as follows:

Pattern cutting £22,000
Grading 19,000
Lay planning 18,500
Sewing 21,000
Finishing 14,300
Inspection 6,500
Boxing up 3,500

Storage 7,000
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Required Determine the profit margin for trousers using ABC and comment on the difference in compari-
son to the volume-based calculations. Is Fashion House more likely to use ABC as a U.K. company than a
similar company in France or the U.S. (refer to real world focus boxes in the chapter)?

5-40 Volume-Based Versus ABC Overhead Rate Medical Arts Hospital (MAH) uses a hospital-wide
overhead rate based on nurse-hours. The intensive care unit (ICU), which has 30 beds, applies over-
head using patient-days. Its budgeted cost and operating data for the year follow:

Hospital Budget Information

Hospital total overhead $57,600,000
Hospital total nurse-hours 1,152,000

Budget Cost Driver Information for ICU for the Month of June

Cost Pool Budget Cost  Cost Driver Budget Cost Driver Activity
Facilities and equipment $2,400,000 Number of patient-days 7,500
Nursing care 3,000,000 Number of nurse-hours 80,000

In June, MAH’s intensive care unit had the following operating data:

81,000 nurse-hours
7,250 patient-days

Required
1. Calculate the ICU’s overhead costs for the month of June using
a. The hospitalwide rate
b. The ICU departmentwide rate
¢. The cost driver rates for the ICU department
2. Explain the differences and determine which overhead assignment method is more appropriate.

5-41 Product Selection Strategy Johans Computer Company has two product lines, Desktop and Tablet.
The firm’ costing system shows that each Desktop costs $550 to manufacture. Johans sells 9,000
Desktops at $660 per unit. A national low-price store has introduced a similar desktop computer
with a market price of $380. Tablet computer is a new model that a handful of companies, including
Johans, introduced recently. Each Tablet computer costs Johans $750 to produce and sells for $2,750.
Johans sells approximately 150 Tablet computers. The marketing vice president suggests shifting the
sales mix in favor of Tablet computer. Unfortunately, Tablet computer is more complicated to make
and few are produced.

Required Should Johans focus its sales on the Desktop or Tablet computer? Explain your answer.

5-42 High-Value-Added and Low-Value-Added Activities The Lindex General Hospital has determined
the activities of a nurse including the following:

Report for duty and review patient charts

Visit each patient and take her/his temperature
Update patients’ records

Coordinate lab and radiology works

Wait for the attending physician to arrive
Accompany attending physician

Explain treatments to patients

Call kitchen to have the wrong meal tray replaced
Perform CPR
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Required Classify each item as a high-value-added or a low-value-added activity.
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5-43 High-Value-Added and Low-Value-Added Activities Mazon.com sells merchandise through orders
placed on its Web site. Some of the firm’ activities are

Print order forms

Review orders to ensure the accuracy of prices and the totals
Secure approval of charges on credit cards

Deliver order forms to supervisor to secure her/his approval

Make a copy of each order to send to the warehouse

Pick and pack items ordered

E-mail customer for items not in stock

E-mail customer on the shipment of the order with a thank-you note
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Required Classify each item as a high-value-added or low-value-added activity.

5-44 ABC and Job-Costing Working with Unknowns North Company designs and manufactures
machines that facilitate DNA sequencing. Depending on the intended purpose of each machine and
its functions, each machine is likely to be unique. The job-order costing system in its Norfolk plant
has five activity cost pools, in addition to direct materials and direct labor. Job TPY-2306 requires
1,000 printed-circuit boards. The cost per board that passes the final inspection is $240. On average,
only 50 percent of the completed units pass the final inspection. The prime costs per completed board
are direct materials $25 and direct labor $5. Information pertaining to manufacturing overhead for
printed-circuit boards follows:

Activity Unit of Factory
Activity Driver Cost Driver Overhead
Cost Pool Cost Driver Rate per Board per Board
Axial insertion Number of axial insertions $0.20 25 $SA?
Hardware insertion  Number of hardware insertions 2.00 B? 37.00
Hand load Boothroyd time c? 5 35.50
Masking Number of points masked 0.12 100 D?
Final test Test time E? 10 5.00

Required Fill in the unknowns identified as A through E.

5-45 Cost of Meal The following excerpt appeared in a syndicated advice column (March 20, 2003).

Dear Annie:

I attend out-of-town meetings and often am invited to join clients and associates for dinner. There is
no way for me to politely refuse. The problem is, I can only afford so much for my meal. However,
when the server comes to take our orders, one of the Big Shots invariably says to put the meal on one
check. The others proceed to order expensive meals and wine, and we split the bill equally. | end up
paying for a dinner that | can’t afford, yet to ask for a separate check would be embarrassing.

How can | handle this situation?

Bottom of the Totem Pole in Wisconsin

Required If you were Annie, how would you respond to this reader?

5-46 Product-Line Profitability, ABC Supermart Food Stores (SFS) has experienced net operating losses in
its frozen food products line in the last few periods. Management believes that the store can improve its
profitability if SFS discontinues frozen foods. The operating results from the most recent period are:

Frozen Food Baked Goods Fresh Produce
Sales $120,000 $90,000 $158,125
Cost of goods sold 105,000 67,000 110,000

SFS estimates that store support expenses are approximately 20 percent of revenues.
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The controller says that not every sales dollar requires or uses the same amount of store support
activities. A preliminary analysis reveals store support activities for these three product lines are:

Activity (cost driver) Frozen Food Baked Goods  Fresh Produce
Order processing (number of purchase orders) 10 55 90
Receiving (number of deliveries) 10 70 120
Shelf-stocking (number of hours per delivery) 2 0.5 4
Customer support (items sold) 30,000 40,000 86,000

The controller estimates activity-cost rates for each activity as follows:

Order processing $ 80 per purchase order
Receiving 110 per delivery
Shelf-stocking 15 per hour

Customer support 0.20 per item

Required

1. Prepare a product-line profitability report for SFS under the current costing system.

2. Prepare a product-line profitability report for SFS using the ABC information the controller provides.
3. What new insights does the ABC system in requirement 2 provide to SFS managers?

5-47 Customer Profitability Analysis Doreen Company has gathered the following data pertaining to
activities it performed for two of its major customers.

Jerry Inc. Donald Co.
Number of orders 5 30
Units per order 1,000 200
Sales returns:
Number of returns 2 5
Total units returned 40 175
Number of sales calls 12 4

Doreen sells its products at $200 per unit. The firm’s gross margin ratio is 25 percent. Both Jerry
and Donald pay their accounts promptly and no accounts receivable is over 30 days. After a careful
analysis using a business intelligence software on the operating data for the past 30 months the firm
has determined the following activity costs:

Activity Cost Driver and Rate

Sales calls $ 1,000 per visit

Order processing 300 per order

Deliveries 500 per order

Sales returns 100 per return and $5 per unit returned
Sales salary 100,000 per month

Required
1. Classify activity costs into cost categories and compute the total cost for Doreen Company to service
Jerry Inc. and Donald Co.

2. Compare the profitability of these two customers.

5-48 Product Line Profitability Analysis Studemeir Paint & Floors (SPF) has experienced net operating
losses in its Other Flooring Products line during the last few periods. SPF’s management team thinks
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that the store will improve its profitability if they discontinue the Other Flooring Products line. The
operating results from the most recent period are:

Paint & Paint Supplies Carpet Other Flooring Products

Sales $285,000 $235,000 $175,550
Cost of goods sold 165,000 150,000 135,250

SPF estimates that store support expenses are approximately 28.5 percent of revenues.
Harish Rana, SPF’s controller, states that not every sales dollar requires or uses the same amount of
store support activities. He conducts a preliminary investigation and his results and analysis are as

follows:
Activity (cost driver) Paint & Paint Other Flooring
Supplies Carpet Products
Order processing (number of purchase orders) 110 200 25
Receiving (number of deliveries) 40 120 10
Inventory management (number of hours per delivery) 10 40 6
Customer support (hours required per sale) 0.50 8.50 0.25

Harish estimates activity-cost rates for each activity as follows:

Order processing $135 per purchase order
Receiving 180 per delivery
Inventory management 30 per hour

Customer support 15 per hour

Required
1. Prepare a product-line profitability report for SPF under the current costing system.

2. Prepare a product-line profitability report for SPF using the ABC information the controller provides.
3. What new insights does the ABC system in requirement 2 provide to SPF managers?

5-49 Customer Profitability Analysis Garner Industries manufactures precision tools. The firm uses an
activity-based costing system. CEO Deb Garner is very proud of the accuracy of the system in deter-
mining product costs. She noticed that since the installment of the ABC system 10 years earlier the
firm had become much more competitive in all aspects of the business and earned an increasing
amount of profits every year.

In the last two years the firm sold 1 million units to 4,100 customers each year. The manufactur-
ing cost is $600 per unit. In addition, Garner has determined that the order-filling cost is $100.50 per
unit. The $784.56 selling price per unit includes 12 percent markup to cover administrative costs and
profits.

The order-filling cost per unit is determined based on the firm’s costs for order-filling activities.
Order filling capacity can be added in blocks of 60 orders. Each block costs $60,000. In addition, the
firm incurs $1,500 order-filling costs per order.

Garner serves two types of customers designated as PC (Preferred Customer) and SC (Small Cus-
tomer). Each of the 100 PCs buys, on average, 5,000 units in two orders. The firm also sells 500,000 units
to 4,000 SCs. On average each SC buys 125 units in 10 orders. Ed Cheap, a buyer for one PC, complains
about the high price he is paying. Cheap claims that he has been offered a price of $700 per unit and
threatens to take his business elsewhere. Garner does not give in because the $700 price Cheap demands
is below cost. Besides, she has recently raised the price to SC to $800 per unit and experienced no decline
in orders.

Required
1. Demonstrate how Garner arrives at the $100.50 order-filling cost per unit.

2. What would be the amount of loss (profit) per unit if Garner sells to Cheap at $700 per unit?
3. What is the amount of loss (profit) per unit at the $800 selling price per unit for units sold to SC?

5-50 Activity-Based Costing Johnson Marine manufactures marine radios in three models—the 1600
model for the small boat enthusiast who will not venture far from shore, and the 2400 and 3600 models
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for the those with the need for more features, range, and sensitivity. Johnson manufactures only these

three products. Johnson has the following manufacturing activities and the budgeted cost for each:

Setup labor
Equipment
Assembly

Materials handling

Purchasing
Inspection

Cost
$ 231,000
135,660
739,500
405,000
92,400
325,000

$1,928,560

Johnson uses a volume-based costing system that is based on labor-hours, since the assembly opera-

tion is the largest cost operation in the company. The direct labor rate is $22 per hour.

Johnson is considering an ABC approach to calculating product cost and has selected the following

cost drivers for each activity:

Activity

Setup labor
Equipment
Assembly
Materials handling
Purchasing
Inspection

Driver

Number of setups
Machine-hours

Direct labor-hours
Weight of materials
Materials cost

Number of orders shipped

Johnson also has the following budgeted production data for the three products:

Units produced
Price

Production orders
Production setups
Orders shipped

Direct materials cost per unit
Weight of materials per unit

Direct labor-hours per unit
Machine-hours per unit

1600 2400
10,000 4,000
$ 200 $ 350
25 70
10 50
100 400

$ 40 $ 70
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3600
1,000
$ 600
200
50
800
$ 90
5
5
10

Required

1. Determine the unit cost for each of the three products using the current volume-based system.

2. Determine the unit cost for each of the three products using the ABC method.

3.

5-51 Activity-Based Costing; Customer Group Cost Analysis

Interpret the difference between your findings in requirements 1 and 2.

Lenngton Furniture, Inc. (LFI) manufactures

bedroom furniture in sets (a set includes a dresser, two queen-size beds, and one bedside table) for use
in motels and hotels. LFI has three customer groups, which it calls the value, quality, and luxury groups.
The value products are targeted to low-price motels that are looking for simple furniture, while the
luxury furniture is targeted to the very best hotels. The value line is attractive to a variety of hotels and
motels that appreciate the combination of quality and value. Currently there has been a small increase
in the low-cost and value lines, and an appreciable increase in demand in the luxury line, reflecting
cyclical changes in the marketplace. Luxury hotels are now in more demand for business travel, while
a few years ago, the value segment was the most popular for business travelers. LFI wants to be able to
respond to the increased demand with increased production but worries about the increased production
cost and about price setting as its mix of customers and production change. LFI has used a volume-

based rate based on direct labor-hours for some time. Direct labor cost is $12 per hour.
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Budgeted Cost

Materials handling $ 349,600
Product scheduling 160,000
Setup labor 216,000
Automated machinery 1,750,000
Finishing 619,500
Pack and ship 290,400

$3,385,500
General, selling, and adm. costs $5,000,000

Cost Driver

Number of parts

Number of production orders
Number of setups
Machine-hours

Direct labor-hours

Number of orders shipped

The budgeted production data for the three product lines follows.

Product Lines Value Quality
Units produced 15,000 5,000
Price $ 650 $ 900
Direct materials costperunit ~ $ 80 $ 50
Number of parts per unit 30 50
Direct labor-hours per unit 4 5
Machine-hours per unit 3 7
Production orders 50 70
Production setups 20 50
Orders shipped 1,000 2,000
Number of inspections 2 6

Luxury

500
$1,200
$ 110

120

15
200
50
300
14

Required

1. Determine the cost per set and the total production cost of each of the three customer groups using

activity-based costing.

2. Determine the production cost for each of the three customer groups using LFI’s current volume-based

approach.

3. The activity usage data given in the problem reflects current usage of the various cost drivers to manu-
facture the firm’s product lines. Suppose you are given the following information regarding the firm’s

practical capacity for each of these activities, as follows:

5-52 Activity-Based Costing, Value-Chain Analysis

Comment on how you would use this additional information for costing the firm’s products and assisting

Cost Driver Practical Capacity
Number of parts 990,000
Number of production orders 800
Number of setups 200
Machine-hours 100,000
Direct labor-hours 123,900
Number of orders shipped 5,000

in strategic planning.

Compare the two approaches and discuss the strategic and competitive issues of using each of the two

methods.

provides this information:

Hoover Company uses activity-based costing and

Manufacturing Activity Cost Driver

Materials handling
Machinery
Assembly
Inspection

Number of parts

Number of parts

Number of machine-hours

Number of finished units

Overhead Rate

$ 045
51.00
2.85
30.00
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Hoover has just completed 80 units of a component for a customer. Each unit required 105 parts and
3 machine-hours. The prime cost is $1,200 per finished unit. All other manufacturing costs are clas-
sified as manufacturing overhead.

Required

1.

Compute the total manufacturing costs and the unit costs of the 80 units just completed using ABC
costing.

. In addition to the manufacturing costs, the firm has determined that the total cost of upstream activities

including research and development and product design is $180 per unit. The total cost of downstream
activities, such as distribution, marketing, and customer service is $250 per unit. Compute the full prod-
uct cost per unit, including upstream, manufacturing, and downstream activities. What are the strategic
implications of this new cost result?

Explain to Hoover Company the usefulness of calculating the total value-chain cost and of knowing costs
of different value-creating activities.

5-53 Volume-Based Costing Versus ABC The California Cooking Oil Company (CCO) has been using

machine-hours as the basis to determine overhead costs for all products. An ABC project team points
out that the firm manufactures several products, each of which use significantly different factory sup-
porting resources. As a start, the team suggests the following overhead cost pools, cost drivers, and
estimated cost driver levels for manufacturing overheads:

Estimated Cost
Overhead Cost Pool Cost Driver Driver Level Budgeted Overhead
Machine setups Number of setups 100 $100,000
Materials handling Number of barrels 8,000 80,000
Quality control Number of inspections 1,000 200,000
Other overhead cost Machine-hours 10,000 100,000

CCO has recently completed production of 500 barrels each of P5 and G23. P5 is a corn-based oil
distributed primarily through supermarkets. G23 is made from olive oil, flaxseed oil, and other exotic
ingredients and sold to up scale restaurants as a gourmet food. P5 and G23 are two of the firm’ many
products. The production requires the following operations:

Number of Cost Drivers

Overhead Cost Pool P5 G23
Machine setups 1 setup 50 setups
Materials handling 500 barrels 500 barrels
Quality inspections 2 times 20 times
Machine-hours 1,000 hours 1,000 hours
Required
1. Determine the overhead costs per barrel of P5 and G23 using the current single cost driver system based

on machine-hours.

Determine the overhead costs per barrel of P5 and G23 using the multiple cost driver system suggested
by the ABC project team.

Explain how the choice of costing system can be an important competitive factor for CCO. How can the
costing system help the firm become more profitable and competitive?

5-54 Volume-Based Costing Versus ABC \West Chemical Company produces three products. The operat-

ing results of 2010 are:

Product Sales Quantity Target Price Actual Price Difference
A 1,000 $279.00 $280.00 $ 1.00
B 5,000 $294.00 $250.00 <$ 44.00>

c 500 $199.50 $300.00 $100.50
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The firm sets the target price of each product at 150 percent of the product’s total manufacturing
cost. Recognizing that the firm was able to sell Product C at a much higher price than the target price
of the product and lost money on Product B, Tom Watson, CEO, wants to promote Product C much
more aggressively and phase out Product B. He believes that the information suggests that Product
C has the greatest potential among the firm’s three products since the actual selling price of Product
C was almost 50 percent higher than the target price while the firm was forced to sell Product B at a
price below the target price.

Both the budgeted and actual factory overheads for 2010 are $493,000. The actual units sold
for each product also are the same as the budgeted units. The firm uses direct labor dollars to
assign manufacturing overhead costs. The direct materials and direct labor costs per unit for each
product are:

Product A Product B Product C
Direct materials $50.00 $114.40 $65.00
Direct labor 20.00 12.00 10.00
Total prime cost $70.00 $126.40 $75.00

The controller noticed that not all products consumed factory overhead similarly. Upon further
investigations, she identified the following usage of factory overhead during 2010:

Product A Product B ProductC  Total Overhead

Number of setups 2 5 3 $ 8,000
Weight of direct materials (pounds) 400 250 350 100,000
Waste and hazardous disposals 25 45 30 250,000
Quality inspections 30 35 35 75,000
Utilities (machine-hours) 2,000 7,000 1,000 60,000
Total $493,000
Required

1. Determine the manufacturing cost per unit for each of the products using the volume-based method.

2. What is the least profitable and the most profitable product under both the current and the ABC costing
systems?

3. What is the new target price for each product based on 150 percent of the new costs under the ABC
system? Compare this price with the actual selling price.

4. Comment on the result from a competitive and strategic perspective. As a manager of West Chemi-
cal, describe what actions you would take based on the information provided by the activity-based
unit costs.

5-55 Ethics, Cost System Selection Aero Dynamics manufactures airplane parts and engines for a vari-
ety of military and civilian aircraft. The company is the sole provider of rocket engines for the U.S.
military that it sells for full cost plus a 5 percent markup.

Aero Dynamics’s current cost system is a direct labor-hour-based overhead allocation system.
Recently, the company conducted a pilot study on the feasibility of using an activity-based costing
system. The study shows that the new ABC system, while more accurate and timely, will result in the
assignment of lower costs to the rocket engines and higher costs to the company’s other products.
Apparently, the current direct labor-based costing system overcosts the rocket engines and undercosts
the other products. On hearing of this, top management has decided to scrap the plans to adopt the
ABC system because its rocket engine business with the military is significant and the reduced cost
would lower the price and, thus, the profit for this part of Aero Dynamics’s business.

Required As the management accountant participating in this ABC pilot study project, what is your re-
sponsibility when you learn that top management has decided to cancel the plans for the ABC system? Can
you ignore your professional ethics code in this case? What would you do?

5-56 Resource and Activity-Based Cost Drivers EyeGuard Equipment Inc. (EEI) manufactures protec-
tive eyewear for use in commercial and home applications. The product is also used by hunters,
home woodworking hobbyists, and in other applications. The firm has two main product lines—the
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highest-quality product is called Safe-T, and a low-cost, value version is called Safe-V. Information
on the factory conversion costs for EEI is as follows:

Factory Costs
Salaries $ 850,000
Supplies 150,000
Factory expense 550,000
$1,550,000

EEI uses ABC costing to determine the unit costs of its products. The firm uses resource consumption
cost drivers based on rough estimates of the amount that each activity consumes, as shown below. EEI
has four activities: job setup, assembly, inspecting and finishing, and packaging.

Setup Assembly Inspect & Finishing Packaging
Salaries 15% 55% 20% 10% 100%
Supplies 20% 60% 20% 100%
Factory expense 80% 20% 100%

The activity cost drivers for the two products are summarized below.

Activities Activity Driver

Setup Batch

Assembly Units

Inspect and finishing Hours

Packaging Hours

Safe-V Safe-T

Batches 250 600
Units 60,000 72,000
Finishing hours, per unit 0.2 0.3
Packaging hours, per unit 0.1 0.15
Materials per unit $3.50 $6.00

Required
1. Determine the amount of the cost pool for each of the four activities.

2. Determine the activity-based rates for assigning factory costs to the two products.
3. Determine the activity-based unit cost for each of the products.
4. What is the strategic role of the information obtained in part 3?

5-57 Resource and Activity-Based Cost Drivers (Continuation of 5-56) Assume the same information as
in problem 5-56 above, except that, to improve the accuracy of the ABC-costs, EEI has determined
resource consumption rates based on cost drivers instead of estimated-percentage-consumption rates.
The resource consumption cost drivers and driver levels are given below:

Resource Driver Resource Total Setup Assembly Inspect & Finishing Packaging
Number of employees 17 5 6 4 2
Number of machines 10 3 3 3 1

Square feet, floor space 22,000 4,000 8,000 6,000 4,000
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Required

1. Determine the amount of the cost pool for each of the four activities.

2. Determine the activity-based rates for assigning factory costs to the two products.
3. Determine the activity-based total unit cost for each of the products.

5-58 Volume-Based Costing Versus ABC Superior Door Company (SDC) manufactures and sells two

main product lines, interior doors and exterior doors. Its products are sold through industry and
wholesale suppliers. SDC’s products are known for their quality and value, and are often priced
lower than competing brands. During a recent executive meeting, Jerry Rhodes, the vice president
of marketing, made three observations: First, the price of the interior door (ID), a high-volume
product for the firm, is often higher than that of competitors’ products. Second, SDC has been
struggling to maintain its market share of ID. Third, the firm has sold approximately the same
number of units of its exterior door (ED), a high-margin product, despite a 7.5 percent increase in
price. Noting that the profit margin per unit of ED is higher than that of ID, Rhodes has suggested
that SDC should push for producing and selling ED. Regina Jones, the plant manager, objected to
this strategy because the manufacturing processes of ED were much more complicated than those
for ID. The total manufacturing costs would increase substantially if SDC shifted its product line to
emphasize ED.

Joseph Higgins, the vice president of finance, observes that SDC uses a direct-labor cost-based
system to determine the amount of manufacturing overhead for all of its products. Selected operating
data for the year 2010 follow:

Cost per Unit
Product Units Sold Direct Materials Direct Labor Selling Price per Unit
ED 5,000 $40 $24 $150
ID 50,000 30 12 80

Joseph also has collected the following data on activity cost pools and their cost drivers:

Cost Pools/Activities Cost Drivers
Machine operation Machine-hours
Support labor overhead Direct labor costs
Machine setup Setup hours
Assembly Number of operations
Inspection Inspection hours

Estimated Overhead Costs and Activity Consumption Information for Cost Pools and Activities

Activity Consumption Levels

Activity Cost Pool Overhead Total Activity ED ID
Machine operation $200,000 10,000 2,500 7,500
Support labor 150,800 $720,000 $120,000 $600,000
Machine setup 82,500 2,500 1,200 1,300
Assembly 140,875 402,500 192,500 210,000
Inspection 66,250 4,000 1,800 2,200
Total $640,425

Joseph explained why these cost drivers were appropriate:

The overhead costs for machine operation had nothing to do with direct labor-hours. These costs
were more likely to vary with the number of machine-hours.
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e The support labor included allowances for benefits, break periods, and costs related to the supervis-
ing and engineering staff. This overhead was indirect to the products but was related to the direct
labor costs.

e The setup overhead was generated by changing the job to be run and should be related to the setup
hours rather than the direct labor-hours.

e The assembly overhead related to costs incurred for the cutting, trimming, and sanding operations.
Therefore, the correct cost driver should be the number of operations.

e The inspection overhead arose from inspecting the finished goods. The higher the number of finished
units, the higher the inspection overhead costs. The appropriate cost driver should be the number of
hours spent on the inspection.

Required

1. Using the current costing system, which uses direct labor costs as the basis to determine overhead costs,
calculate the unit manufacturing costs of the two products.

2. Using the activity-based costing system, calculate the unit manufacturing costs of the two products.

3. Under ABC, is the exterior door line as profitable as the vice president of marketing thinks it is under the
existing costing system?

4. Evaluate the marketing vice president’s suggestion to shift the sales mix in favor of exterior doors.

5. Give at least two reasons for the differences between the results for the two different costing systems.

5-59 Volume-Based Costing Versus ABC ADA Pharmaceutical Company produces three drugs: Diomy-
cin, Homycin, and Addolin belonging to the analgesic (pain-killer) family of medication. Since its
inception four years ago, ADA has used a direct labor-hour-based system to assign manufacturing
overhead costs to products.

Eme Weissman, the president of ADA Enterprises, has just read about activity-based costing in a
trade journal. With some curiosity and interest, she asked her financial controller, Takedo Simon, to
examine differences in product costs between the firm’s current costing and activity-based costing
systems.

ADA has the following budget information for the year:

Diomycin Homycin Addolin
Cost of direct materials $ 205,000 $265,000 $258,000
Cost of direct labor 250,000 234,000 263,000
Number of direct labor-hours 7,200 6,800 2,000
Number of capsules 1,000,000 500,000 300,000

ADA has identified the following activities as cost drivers and has allocated them to total over-
head cost of $200,000 as follows:

Budgeted Cost
Activity Cost Driver Budgeted Overhead Cost Driver Volume
Machine setup Setup hours $ 16,000 1,600
Plant management Workers 36,000 1,200
Supervision of direct labor Direct labor-hours 46,000 1,150
Quality inspection Inspection-hours 50,400 1,050
Expediting orders Customers served 51,600 645

Total overhead $200,000

Takedo selected the cost drivers with the following justifications:

SETUP HOURS: The cost driver of setup hours is used because the same product takes about
the same amount of setup time regardless of size of batch. For different products, however, the
setup time varies.

NUMBER OF WORKERS: Plant management includes plant maintenance and corresponding
managerial duties that make production possible. This activity depends on the number of workers.
The more workers involved, the higher the cost.
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SUPERVISION OF DIRECT LABOR: Supervisors spend their time supervising produc-
tion. The amount of time they spend on each product is proportional to the direct labor-hours
worked.

QUALITY INSPECTION: Inspection involves testing a number of units in a batch. The time
varies for different products but is the same for all similar products.

NUMBER OF CUSTOMERS SERVED: The need to expedite production increases as the
number of customers served by the company increases. Thus, the number of customers served by
ADA is a good measure of expediting production orders.

Takedo gathered the following information about the cost driver volume for each product:

Diomycin Homycin Addolin

Machine setups 200 600 800
Plant management 200 400 600
Supervision of direct labor 200 300 650
Quality inspection 150 200 700
Expediting production orders 45 100 500

Required

1. Use the firm’s current costing system to calculate the unit cost of each product.

2. Use the activity-based cost system to calculate the unit cost of each product.

3. The two cost systems provide different results; give several reasons for this. Why might these dif-
ferences be strategically important to ADA Enterprises? How does ABC add to ADA’s competitive
advantage?

4. How and why may firms in the pharmaceutical industry use ABC? What is the strategic advantage?

5-60 Volume-Based Costing Versus ABC Alaire Corporation manufactures several different circuit
boards, but two of the boards account for the majority of the company’s sales. The first product, a
television (TV) circuit board, has been a standard in the industry for several years. The market for this
board is competitive and price sensitive. Alaire plans to sell 65,000 of the TV boards in 2010 at $150
per unit. The second product, a personal computer (PC) circuit board, is a recent addition to Alaire’s
product line. Because it incorporates the latest technology, it can be sold at a premium price. The
2010 plans include the sale of 40,000 PC boards at $300 per unit.

Alaire’s management group is meeting to discuss strategies for 2010. The current topic of conver-
sation is how to spend the sales and promotion dollars for 2010. The sales manager believes that the
market share for the TV board could be expanded by concentrating Alaire’s promotional efforts in this
area. In response to this suggestion, the production manager said, “Why don’t you go after a bigger
market for the PC board? The cost sheets that | get show the contribution from the PC board is about
double the contribution from the TV board. | know we get a premium price for the PC board; selling
it should help overall profitability.”

Alaire’s current volume-based costing system shows these data for TV and PC boards:

TV Board PC Board
Direct materials $80 $140
Direct labor 1.5 hours 4 hours
Machine time .5 hour 1.5 hours

The current costing system uses three types of factory overhead: variable overhead, materials handling,
and machine time. Variable factory overhead is applied on the basis of direct labor-hours. For 2010,
Alaire budgeted $1,120,000 variable factory overhead and 280,000 direct labor-hours. The hourly rates
for machine time and direct labor are $10 and $14, respectively. Alaire applies a materials-handling
charge of 10 percent of direct materials cost, which is not included in variable factory overhead. Total
2010 expenditures for direct materials are budgeted at $10,800,000.
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The company conducted an activity analysis and collected the following information for 10
activities:

Budgeted Overhead Costs Cost Driver Annual Activity for
Cost Driver

Materials-related overhead

Procurement $ 400,000 Number of parts 4,000,000
Production scheduling 220,000 Number of boards 110,000
Packaging and shipping 440,000 Number of boards 110,000
$1,060,000
Variable overhead
Machine setup $ 446,000 Number of setups 278,750
Hazardous waste disposal 48,000 Pounds of waste 16,000
Quality control 560,000 Number of inspections 160,000
General supplies 66,000 Number of boards 110,000
$1,120,000
Manufacturing overhead
Machine insertion $1,200,000 Number of insertions 3,000,000
Manual insertion 4,000,000 Number of insertions 1,000,000
Wave soldering 132,000 Number of boards 110,000
$5,332,000
Required per Unit TV Board PC Board
Parts 25 55
Machine insertions 24 35
Manual insertions 1 20
Machine setups 2 3
Hazardous waste 0.02 Ib. 0.35 h.
Inspections 1 2

Ed Welch, Alaire’s controller, believes that before the management group proceeds with the discus-
sion about allocating sales and promotional dollars to individual products, it might be worthwhile to
look at these products on the basis of the activities involved in their production. As Ed explained to
the group, “Activity-based costing integrates the cost of all activities, known as cost drivers, into indi-
vidual product costs rather than including these costs in overhead pools.” He prepared the preceding
information to help the management group understand this concept.

“Using this information,” Ed explained, “we can calculate an activity-based cost for each TV
board and each PC board and then compare it to the standard cost we have been using. The only
cost that remains the same for both cost methods is the cost of direct materials. The cost drivers will
replace the direct labor, machine time, and overhead costs in the old standard cost figures.”

Required

1. On the basis of Alaire’s current costing system and its cost data (direct materials, direct labor, materials-
handling charge, variable overhead, and machine time overhead) given in the problem, calculate the total
contribution margin expected in 2010 for Alaire Corporation’s TV board and PC board.

2. On the basis of activity-based costs, calculate the total contribution margin expected in 2010 for Alaire
Corporation’s TV board and PC board.

3. Explain how the comparison of the results of the two costing methods might affect the sales, pricing, and
promotion decisions made by Alaire Corporation’s management group. How would it affect the strategic,
competitive position of the firm?

5-61 Volume-Based Costing Versus ABC Coffee Bean Inc. (CBI) processes and distributes a variety of
coffee. CBI buys coffee beans from around the world and roasts, blends, and packages them for
resale. Currently the firm offers 15 coffees to gourmet shops in one-pound bags. The major cost is
direct materials; however, a substantial amount of factory overhead is incurred in the predominantly
automated roasting and packing process. The company uses relatively little direct labor.

Some of the coffees are very popular and sell in large volumes; a few of the newer brands have
very low volumes. CBI prices its coffee at full product cost, including allocated overhead, plus a
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markup of 30 percent. If its prices for certain coffees are significantly higher than the market, CBI
lowers its prices. The company competes primarily on the quality of its products, but customers are
price conscious as well.

Data for the 2010 budget include factory overhead of $3,000,000, which has been allocated by its
current costing system on the basis of each product’s direct labor cost. The budgeted direct labor cost
for 2010 totals $600,000. The firm budgeted $6,000,000 for purchases and use of direct materials
(mostly coffee beans).

The budgeted direct costs for one-pound bags of two of the company’s products are as follows:

Mona Loa Malaysian
Direct materials $4.20 $3.20
Direct labor 0.30 0.30

CBI’s controller, Mona Clin, believes that its current product costing system could be providing mis-
leading cost information. She has developed this analysis of the 2010 budgeted factory overhead

costs:
Activity Cost Driver Budgeted Activity Budgeted Cost
Purchasing Purchase orders 1,158 $ 579,000
Materials handling Setups 1,800 720,000
Quality control Batches 720 144,000
Roasting Roasting-hours 96,100 961,000
Blending Blending-hours 33,600 336,000
Packaging Packaging-hours 26,000 260,000

Total factory overhead cost $3,000,000

Data regarding the 2010 production of two of its lines, Mona Loa and Malaysian, follow. There is no
beginning or ending direct materials inventory for either of these coffees.

Mona Loa Malaysian
Budgeted sales 100,000 pounds 2,000 pounds
Batch size 10,000 pounds 500 pounds
Setups 3 per batch 3 per batch
Purchase order size 25,000 pounds 500 pounds

Roasting time
Blending time
Packaging time

1 hour per 100 pounds
0.5 hour per 100 pounds
0.1 hour per 100 pounds

1 hour per 100 pounds
0.5 hour per 100 pounds
0.1 hour per 100 pounds

Required

1. Using Coffee Bean Inc.’s current product costing system,

a. Determine the company’s predetermined overhead rate using direct labor cost as the single cost
driver.

b. Determine the full product costs and selling prices of one pound of Mona Loa coffee and one pound
of Malaysian coffee.

2. Using an activity-based costing approach, develop a new product cost for one pound of Mona Loa coffee
and one pound of Malaysian coffee. Allocate all overhead costs to the 100,000 pounds of Mona Loa and
the 2,000 pounds of Malaysian. Compare the results with those in requirement 1.

3. What are the implications of the activity-based costing system with respect to CBI’s pricing and product
mix strategies? How does ABC add to CBI’s competitive advantage?

(CMA Adapted)

5-62 Cost of Capacity (Continuation of 5-61) Use the same information as above for Coffee Bean, Inc.
(CBI) except assume now that Mona Loa and Malaysian are the only two products at CBI. Also, now
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include the following additional information about the practical capacity Coffee Bean has in each of
its activities. For example, currently Coffee Bean has total practical capacity for processing 1,400
purchase orders, 2,400 setups, etc. These are the levels of activity work that are sustainable.

Activity Practical Capacity
Purchasing 1,400
Materials handling 2,400
Quality control 1,200
Roasting 100,000
Blending 36,000
Packaging 30,000

Required

1. Determine the activity rates based on practical capacity and the cost of unused capacity for each
activity.

2. Explain the strategic role of the information you have developed in part (1) above.

3. Assume the same information used in parts (1) and (2) above, but now assume also that the costs in the
purchasing activity consists entirely of the cost of 8 employees; the cost in materials handling consists
entirely of the cost of 20 employees; the cost of quality control consists entirely of the cost of 4 employ-
ees; the cost of roasting and blending consists entirely of the costs of machines—10 roasting machines
and 10 blending machines; and the cost of packaging consists entirely of the cost of 3 employees.
Based on this additional information, what can you now advise management about the utilization of
capacity?

5-63 Activity-Based Costing Miami Valley Architects Inc. provides a wide range of engineering and
architectural consulting services through its three branch offices in Columbus, Cincinnati, and
Dayton, Ohio. The company allocates resources and bonuses to the three branches based on the
net income of the period. The results of the firm’ performance for the year 2010 follows ($ in

thousands):
Columbus Cincinnati Dayton Total
Sales $1,500 $1,419 $1,067 $3,986
Less: Direct labor 382 317 317 1,016
Direct materials 281 421 185 887
Overhead 710 589 589 1,888
Netincome $ 127 $ 92 $ (24) $ 195

Miami Valley accumulates overhead items in one overhead pool and allocates it to the branches
based on direct labor dollars. For 2010, this predetermined overhead rate was $1.859 for every
direct labor dollar incurred by an office. The overhead pool includes rent, depreciation, and taxes,
regardless of which office incurred the expense. Some branch managers complain that the over-
head allocation method forces them to absorb a portion of the overhead incurred by the other
offices.

Management is concerned with the 2010 operating results. During a review of overhead expenses,
management noticed that many overhead items were clearly not correlated to the movement in
direct labor dollars as previously assumed. Management decided that applying overhead based on
activity-based costing and direct tracing wherever possible should provide a more accurate picture of
the profitability of each branch.

An analysis of the overhead revealed that the following dollars for rent, utilities, depreciation, and
taxes could be traced directly to the office that incurred the overhead ($ in thousands):

Columbus Cincinnati Dayton Total
Direct overhead $180 $270 $177 $627
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Activity pools and their corresponding cost drivers were determined from the accounting records and
staff surveys as follows:

General administration $ 409,000
Project costing 43,000
Accounts payable/receiving 139,000
Accounts receivable 47,000
Payroll/Mail sort and delivery 30,000
Personnel recruiting 38,000
Employee insurance processing 14,000
Proposals 139,000
Sales meetings/Sales aids 202,000
Shipping 24,000
Ordering 48,000
Duplicating costs 46,000
Blueprinting 77,000

$1,261,000

Volume of Cost Drivers by Location

Cost Driver Columbus Cincinnati Dayton
Direct labor cost $ 382,413 317,086 317,188
Timesheet entries 6,000 3,800 3,500
Vendor invoices 1,020 850 400
Client invoices 588 444 96
Employees 23 26 18
New hires 8 4 7
Insurance claims filed 230 260 180
Proposals 200 250 60
Contracted sales 1,824,439 1,399,617 571,208
Projects shipped 99 124 30
Purchase orders 135 110 80
Copies duplicated 162,500 146,250 65,000
Blueprints 39,000 31,200 16,000

Required (Round all answers to thousands)
1. What overhead costs should be assigned to each branch based on ABC concepts?

2. What is the contribution of each branch before subtracting the results obtained in requirement 1?
3. What is the profitability of each branch office using ABC?
4. Evaluate the concerns of management regarding the volume-based cost technique currently used.

5-64 Time-Drive Activity-Based Costing (TDABC) in a Call Center Marketing Specialists Inc. (MSI) pro-
vides a range of services to its retail clients—customer service for inquiries, ordering taking, credit
checking for new customers, and a variety of related services. Auto Supermarket (AS) is a large auto
dealer that provides financing for the autos and trucks that it sells. AS has approached MIS to manage
the inquiries that come in regarding these loans. AS is not satisfied with the performance of the call
center it currently uses for handling inquiries on these loans and is considering a change to MSI. MSI
has been asked to estimate the cost of providing the service for the coming year.

There are two types of loans at AS, one for autos and SUVs and another for light trucks. The loans
for auto and truck buyers typically have different types of customers and loan terms, so the nature
and volume of the inquiries are expected to differ. MSI would use its own call center to handle the AS
engagement. The MSI call center’s annual costs are as follows:

Call Center Costs

Salaries $4,223,555
Utilities 2,387,446
Leasing of facilities 1,983,063
Other expenses 801,036

$9,395,100
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MSI’s call center is staffed 12 hours per day with 60 call staff always available. Each staff has a paid
10-minute break for each hour worked, and an unpaid 1-hour break for a lunch/dinner during their
12-hour shift. Thus, the call center has 12,045,000 minutes (11 hrs. X 50 min. X 60 staff X 365 days)
available for calls during the year.

AS and MSI work together to estimate the number of calls and time required for each call, based on
AS’s prior experience with its current call center.

Total Calls Average Number Total Time
Inquiries Answered of Minutes/Call (minutes)
Inquire re: rates and terms
Autos 96,000 4 384,000
Trucks 32,000 7 224,000
Inquire re: loan application status
Autos 37,500 6 225,000
Trucks 6,750 1 74,250
Inquire re: payment status
Autos 39,000 3 117,000
Trucks 12,000 4 43,000
Inquire re: other matters
Autos 29,000 1" 319,000
Trucks 8,500 15 127,500
1,518,750
Required

1.

2.

Determine the amount that MSI should propose to charge AS for the coming year using TDABC, assum-
ing MSI desired a profit of 25 percent of incurred cost.

Suppose that AS wants the proposal broken down by type of loan (auto, truck). What would the proposal
look like now?

5-65 TDABC; Continuation of Problem 5-64

Suppose that in addition to the call center engagement outlined above, AS also provides the following
annual service to 10 other clients:

Total Calls Average Number of

Answered Minutes/Call
Platinum Regional Bank 234,000 6.0
Healthwise Software Inc 66,788 5.0
Johnson Manufacturing 122,665 4.0
Lesco Online Shopping 233,756 6.0
Babcock Insurance Service 55,455 5.5
Garcia Electric Supply and Service 38,956 34
Gilbert's Online Garden Supplies 145,902 4.0
Financial Planning Services Inc 68,993 11.0
Porter’s Camera and Optical 198,440 6.0

Required

1.

2.

What is the unused capacity at MSI, not assuming that AS becomes a customer? What are the implica-
tions for the operating and marketing strategies at AS?

Assume that AS comes back to MSI with a revised proposal. The revised proposal includes call center
activity as described in problem 5-64, but in addition, AS wants MSI to provide error-checking services
for those who apply for loans at AS. MSI would use some of the call center staff, after appropriate train-
ing, to complete the processing of the credit checks. AS expects the following service to be needed:

Processing Credit Checks Requests Min./request
Auto 45,600 10
Truck 12,500 18

What would be the unused capacity with the revised proposal? What would be the cost of the unused
capacity?
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Solution to Self- Volume-Based Costing Versus ABC
Study Problem 1. Volume-based costing system

Stage 1 Allocation: Machine Hours

Total overhead allocated to Department A

$1,000,000 x (4,000/20,000) = $200,000
Total overhead allocated to Department B

$1,000,000 x (16,000/20,000) = $800,000

Stage 2 Allocation: Labor Hours

Per Unit Cost

Deluxe Regular
Overhead allocated to
Department A
($200,000/20,000) x 2 = $20
($200,000/20,000) x 2 = $20
Department B
($800,000/10,000) x 1 = 80
($800,000/10,000) x 1 = 80
Total $100 $100
Product cost per unit:
Deluxe Regular
Direct materials $100 $ 50
Direct labor
$25 x 2+ 1) = 75
$20x(2+1)= 60
Factory overhead 100 100
Unit cost $275 $210
2. Budgeted overhead rates for cost drivers:
Budgeted Budgeted
Budgeted Cost Driver Overhead
Cost Driver Overhead Quantity Rate
Number of production runs $ 7,000 350 $20 per run
Number of setups 400,000 500 800 per setup
Number of units 588,000 19,600 30 per unit
Number of shipments 5,000 250 20 per shipment

$1,000,000




Chapter5 Activity-Based Costing and Customer Profitability Analysis 179

3. ABC system

Deluxe Regular

Overhead allocated to
Material movement

$20 x 15 = $ 300

$20 x 20 = $ 400
Machine setups

$800 x 25 = 20,000

$800 x 50 = 40,000
Inspections

$30 x 200 = 6,000

$30 x 800 = 24,000
Shipment

$20 x 50 = 1,000

$20 x 100 = 2,000

Total $27,300 $66,400
Unit overhead cost $136.50 $83
Product cost per unit

Direct materials $100 $ 50

Direct labor 75 60

Factory overhead 136.50 83

Unit cost $311.50 $ 193

Note that the volume-based costing system overcosts the high-volume regular product and undercosts
the low-volume deluxe product.
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Process Costing

After studying this chapter, you should be able to . . .

Identify the types of firms or operations for which a process costing system is most suitable
Explain and calculate equivalent units

Describe the five steps in process costing

Demonstrate the weighted-average method of process costing

Demonstrate the FIFO method of process costing

Analyze process costing with multiple departments

Prepare journal entries to record the flow of costs in a process costing system

Explain how process costing systems are implemented and enhanced in practice
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(Appendix) Account for spoilage in process costing

The Coca-Cola Company (www.coca-cola.com) is the world’s leading manufacturer, mar-
keter, and distributor of soft drink concentrates, syrups, and soft drinks. Coca-Cola’s strategy
focuses on both price and differentiation.

Coca-Cola’s differentiation strategy is apparent in its positioning. It positions itself as a
unique and special product with a young, fresh image equal to none in the soft drink segment;
it is a permanent reminder of classic values, of American culture inside and outside the coun-
try, and of all things American: entertainment, sports, and youth. Furthermore, its brand is
recognized in practically every country in the world. Its exclusive formula makes it unique.

Coca-Cola uses process costing to track product and customer costs such as direct materi-
als, direct labor, and factory overhead costs incurred in three major processes: (1) concentrate
and syrup manufacturing, (2) blending, and (3) packaging. During the first process, mixing
water with sugar, colorings, and other ingredients produces concentrates, and adding sweeten-
ers and water to the concentrates produces syrups. In the second process, pure carbon dioxide
is added to the blend of syrups and water to produce the beverage. In the third process, a
filler injects a precise amount of the blended beverage into plastic bottles or cans, and a metal
crown or plastic closure seals the package.

Process costing is a product costing system that accumulates costs according to processes
or departments and assigns them to a large number of nearly identical products. The typical
firm that uses process costing employs a standardized production process to manufacture
homogeneous products. Process costing provides information for managers to analyze prod-
uct and customer profitability and to make pricing, product-mix, and process improvement
decisions.

In today’s globally competitive environment, managers must know product costs to be able
to make good decisions. Imagine a large corporation’s top manager trying to decide whether
to discontinue a product without knowing what it costs. Managers need cost information for
setting goals; forming strategy; developing long- and short-term plans; and for control, per-
formance measurement, and decision-making purposes.

Process costing also allows accountants to determine unit costs needed for valuing inven-
tory and the cost of goods sold for external financial reports. For example, Milliken & Co.
(www.milliken.com) uses an activity-based costing type of process costing to help manag-
ers focus on the actual costs in each process and to reduce non-value-added work in each
process.
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Characteristics of Process Costing Systems

)

LEARNING OBJECTIVE 1

Identify the types of firms or
operations for which a process
costing system is most suitable.

LEARNING OBJECTIVE 2

Explain and calculate equivalent
units.

Equivalent units

are the number of the same

or similar complete units that
could have been produced given
the amount of work actually
performed on both complete and
partially complete units.

Firms having homogeneous products that pass through a series of similar processes or depart-
ments use process costing. These firms usually engage in continuous mass production of a
few similar products. Manufacturing costs are accumulated in each process. The management
accountant uses a production cost report to track production quantity and cost information for
each department. Unit product cost is calculated by dividing process costs in each department
by the number of equivalent units produced during the period.

The process cost system is used in many industries such as chemicals, oil refining, textiles,
paints, flour, canneries, rubber, steel, glass, food processing, mining, automobile production
lines, electronics, plastics, drugs, paper, lumber, leather goods, metal products, sporting goods,
cement, and watches. Process costing can also be used by service organizations with homoge-
neous services and repetitive processes such as check processing in a bank or mail sorting by
a courier. Companies using process costing include Coca-Cola (www.coca-cola.com), Royal
Dutch Shell Group (www.shell.com), International Paper (www.internationalpaper.com), and
Kimberly-Clark (www.kimberly-clark.com).

Equivalent Units

A manufacturing firm typically has partially completed units (work-in-process) at the end of
an accounting period. Under the job costing system, these partially completed units are not
difficult to handle because job costs are available on job cost sheets.

In a process costing system, however, product costs for partially completed units are not
readily available. Because the focus in cost accounting has shifted from jobs to processes
or departments, the interest is in the unit cost of performing a certain process for a given
period. The goal is to find the combined unit cost of all product units processed in that period,
including those that are partially complete at either the beginning or the end of the account-
ing period. Note that by partially complete, we mean partially complete for that department;
a unit could be complete for a given department but still be in the Work-in-Process Inventory
for a department that follows in the sequence of manufacturing processes.

With both complete and partially complete units, we need a way to measure the proper
amount of production work performed during a period. An equivalent unit is the measure
commonly used.

Equivalent units are the number of the same or similar complete units that could have
been produced given the amount of work actually performed on both complete and partially
complete units. Equivalent units are not the same as physical units. For example, suppose in
a given month a chemical company had in process 30,000 gallons of a chemical, of which
20,000 gallons were complete at the end of the month but the remaining 10,000 gallons were
only 50 percent complete. The equivalent units would be 25,000 gallons [20,000 + (10,000 X
50%)]. The percentage of completion is usually measured by percentage of total cost that has
already been incurred in the production of the product.

The equivalent units should be calculated separately for direct materials, direct labor, and
factory overhead because the proportion of the total work performed on the product units in
the work-in-process inventories is not always the same for each cost element. Partially com-
plete units are often complete for direct materials but incomplete for direct labor and factory
overhead. Examples include chemical or brewing processes that add direct materials at the
beginning but are not complete until the completion of processing, which can extend over
hours or days. Because overhead is often applied on the basis of labor hours, some firms use
the two categories—direct materials and conversion cost. Conversion costs are the sum of
direct labor and factory overhead costs.

Conversion Costs

Because of the relatively small direct labor content in many process industries, such as the
oil refining, aluminum, paper, chemical, and pharmaceutical industries, factory overhead
and direct labor costs are sometimes combined and called conversion costs for the purpose
of computing equivalent units of production. Linking these two cost elements is practical
because direct labor cost is not a significant cost element in these process industries.
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EXHIBIT 6.1 Equivalent Units for Direct Materials in Work-in-Process Ending Inventory

Equivalent Units in Ending Work-in-Process Inventory for Direct Materials

Physical Percentage Materials All Materials All Materials All Materials
Units Partially of Completion Added Added at Added at Added at
Type of Inventory Complete for Conversion Gradually the Beginning 40 Percent Point the End
Ending work-in- 1,500 X 60% 1,500 X 100% 1,500 X 100%
process inventory 1,500 60% =900 = 1,500 = 1,500 0

Many manufacturing operations incur conversion costs uniformly throughout production.
The equivalent units of conversion costs are therefore the result of multiplying the percentage of
work that is complete during the period by the number of units on which work is partially com-
plete. For example, for 1,000 units estimated to be 30 percent complete in the work-in-process
ending inventory, the equivalent units of conversion in the period are 300 (30 percent X 1,000
units).

Firms using nonlabor-based cost drivers (such as machine hours or the number of setups)
for their factory overhead costs find that calculating separate equivalent units of production
for factory overhead and direct labor costs is more appropriate.

Direct Materials

Direct materials can be added at discrete points or continuously during production. If the
materials are added uniformly, the proportion used for computing equivalent units of direct
materials is the same as the proportion for conversion costs. However, if the materials are
added all at once, the proportion used in the computation depends on whether the point in the
process where the materials are added has been reached.

Exhibit 6.1 illustrates the determination of equivalent units in direct materials for ending
work-in-process (WIP) inventory. The example assumes that ending work-in-process (WIP)
inventory has 1,500 product units that are 60 percent complete for conversion. Exhibit 6.1 has
four materials-adding situations: (1) materials are added gradually throughout the process,
(2) all materials are added at the beginning of the process, (3) all materials are added at
the 40 percent point, and (4) all materials are added at the end of the process. Note that the
equivalent units of materials in ending work-in-process inventory would be 900 (1,500 X .6)
equivalent units under assumption (1).

Flow of Costs in Process Costing

In process costing, costs flow through different processes or departments. Exhibit 6.2 is a
T-account model of direct materials, direct labor, and factory overhead cost flows in a two-
department process costing system. Note four key points in this exhibit. First, a separate

EXHIBIT 6.2 T-Account Model of Flow of Costs for Two Departments in Process Costing

Materials Inventory

Work-in-Process Inventory — Department A

A Direct materials A G —
B Direct labor C
—> Factory overhead E
Accrued Payroll Work-in-Process Inventory — Department B
C Transferred-in costs G H —
D Direct materials B
N Direct labor D
—> Factory overhead F
Factory Overhead Finished Goods Inventory
E H
F




LEARNING OBJECTIVE 3

Describe the five steps in process
costing.

Production cost reports
summarize the physical units and
equivalent units of a department,
the costs incurred during the
period, and the costs assigned to
both units completed and ending
work-in-process inventories.

EXHIBIT 6.3
Five Steps in Process Costs
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Work-in-Process Inventory account is used to record costs of each production department.
Second, when Department A finishes its work, the costs of the goods completed are trans-
ferred to Department B’s Work-in-Process Inventory account for further work. After this
further work, the costs of goods completed are then transferred to the Finished Goods Inven-
tory account. Third, direct materials, direct labor, and factory overhead costs can be entered
directly into either production department’s Work-in-Process Inventory account, not just that
of the first department. Finally, starting with the second department (Department B), an addi-
tional cost element, transferred-in-costs, appears. These are costs of the goods completed in
the prior department and transferred into this department during the period.

Steps in Process Costing

The key document in a typical process costing system is the production cost report, prepared
at the end of each period for each production process or department. The production cost
report summarizes the number of physical units and equivalent units of a department, the costs
incurred during the period, and the costs assigned to both units completed and transferred out
and ending work-in-process inventories. The preparation of a production cost report includes
the five steps in Exhibit 6.3.

Step 1: Analyze the Physical Flow of Production Units

The first step determines the number of units on hand in beginning work-in-process, the
number of units started into production (or received from a prior department), the number of
units completed, and the number of units in ending work-in-process inventory.

The analysis of physical units includes accounting for both input and output units. Input
units include beginning work-in-process inventory and all units that enter a production depart-
ment during an accounting period. Output units include units that are complete and trans-
ferred out from a production department and units in the ending work-in-process inventory.

Step 2: Calculate Equivalent Units for Each Manufacturing Cost Element

The purpose of calculating equivalent units of production for direct materials, direct labor,
and factory overhead is to measure the total work expended on production during an account-
ing period. The partially complete physical units are converted into the equivalent number of
whole units.

Step 3: Determine Total Costs for Each Manufacturing Cost Element

The total manufacturing costs for each cost element (materials, labor, and overhead) include
the current costs incurred and the costs of the units in work-in-process beginning inventory.
The amount of these costs is obtained from material requisitions, labor time cards, and factory
overhead allocation sheets. The total manufacturing cost for each cost element is also called
total cost to account for. The total cost determined in step three must agree with the total cost
assigned in step 5.

Step 4: Compute Cost per Equivalent Unit for Each Manufacturing Cost Element

The purpose of computing direct materials, direct labor, and factory overhead costs per equiv-
alent unit of production is to have a proper product costing and income determination for an
accounting period, which includes both complete and incomplete units.

Step 5: Assign Total Manufacturing Costs to Units Completed and Ending WIP

The objective of the production cost report is to assign total manufacturing costs incurred to
the units completed during the period and the units that are still in process at the end of the

. Analyze the physical flow of production units.

. Calculate equivalent units for each manufacturing cost element (materials, labor, overhead).
. Determine total costs for each manufacturing cost element.

. Compute cost per equivalent unit for each manufacturing cost element.

5. Assign total manufacturing costs to units completed and ending WIP.
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Cost Management in Action

Many process industries such as paper manufacturing, chemical
production, oil refining, and steel processing create environmentally
sensitive waste products. Many of these firms use a sustainability
scorecard as explained in Chapter 2 (refer to Exhibit 2.8). A critical
cost management goal for these firms is to find cost-effective means
to manage these waste products. For example, a steel plating facility
in the United States recently faced the need to redesign its plant to
meet U.S. environmental standards. The firm sought bids from envi-
ronmental engineering firms for the redesign work. The average bid
was $800,000, each requiring a significant rebuilding of the plant and
extensive downtime at the plant. To avoid the cost and disruption of

Process Industries Use Process Cost
Information for Sustainability

cost within the plant's current facilities. The plan involved several
changes in operations including new ways to handle raw materials,
changes in product mix and scheduling, segregating wastewater
flows, and treating some wastes within the plant rather than off-site.
The cost of the plan was less than 25 percent of the cost of the plant
redesign and it also was projected to have lower operating costs.
Moreover, the plan offered a better integration of day-to-day deci-
sion making with environmental compliance, in comparison to the
redesign plan of the consulting environmental engineers. Can you
think of other examples of how a process industry could save money
and also improve environmental sustainability?

such a plant redesign, the company used cost management methods

. . . Refer to Comments on Cost Management in Action at end of Chapter.
based in part on process cost information to develop a plan to reduce ( . pter)

period. The total costs assigned in step 5 should equal the total costs to be accounted for in
step 3.

Companies generally divide the five-step production cost report into three parts: (1) pro-
duction quantity information, (2) unit cost determination, and (3) cost assignment. The first
part includes step 1, analyze flow of physical units, and step 2, calculate equivalent units.
The second part includes step 3, determine total costs to account for, and step 4, compute
equivalent unit cost. The third part includes step 5, assign total manufacturing costs (total
costs accounted for).

Process Costing Methods

The two methods used to prepare the departmental production cost report when the firm uses
process costing are the weighted-average method and the first-in, first-out (FIFO) method.
The weighted-average method includes all costs in calculating the unit cost, including both
costs incurred during the current period and costs incurred in the prior period that are shown
as the beginning work-in-process inventory of the current period. In this method, prior period
costs and current period costs are averaged; hence, the name weighted average. The FIFO
method includes in calculating the unit cost only costs incurred and work performed during
the current period. FIFO considers the beginning inventory as a batch of goods separate from
the goods started and completed within the period. FIFO assumes that the first work done is
to complete the beginning work-in-process inventory. Thus, all beginning work-in- process
inventories are assumed to be completed before the end of the current period.

)

To illustrate these two process costing methods, assume that Naftel Toy Company has two pro-
duction departments, molding and finishing. The molding department places a direct material
(plastic vinyl) into production at the beginning of the process. Direct labor and factory over-
head costs are incurred gradually throughout the process with different proportions.

Exhibit 6.4 summarizes the molding department’s units and costs during June.

Weighted-average method
includes both current period and
prior period costs in calculating
unit cost.

FIFO method

includes in calculating the unit
cost only costs incurred and
work performed during the
current period.

IMlustration of Process Costing

Weighted-Average Method

The weighted-average method makes no distinction between the cost incurred prior to the
current period and the cost incurred during the current period. As long as a cost is on the cur-
rent period’s cost sheet for a production department, it is treated as any other cost regardless
of when it was incurred. Consequently, the average cost per equivalent unit includes costs
incurred both during the current period and in the prior period that carry over into this period
through beginning work-in-process inventory. We use the five-step procedure to assign direct
materials, direct labor, and factory overhead costs to the cost object, the molding department
for the month of June.

LEARNING OBJECTIVE 4

Demonstrate the weighted-
average method of process
costing.
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EXHIBIT 6.4

Basic Data for Naftel
Toy Company—Molding
Department

Units to account for
are the sum of the beginning
inventory units and the number

of units started during the period.

Units accounted for

are the sum of the units
completed and transferred out
plus ending inventory units.

EXHIBIT 6.5

Step 1: Analyze the Physical
Flow of Units—Molding
Department
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Work-in-process inventory, June 1 10,000 units
Direct materials: 100 percent complete $10,000
Direct labor: 30 percent complete 1,060
Factory overhead: 40 percent complete 1,620
Beginning work-in-process inventory $12,680

Units started during June 40,000 units

Units completed during June and transferred out of the molding department 44,000 units

Work-in-process inventory, June 30 6,000 units
Direct materials: 100 percent complete
Direct labor: 50 percent complete
Factory overhead: 60 percent complete

Costs added during June
Direct materials $ 44,000
Direct labor 22,440
Factory overhead 43,600

Total costs added during June $110,040

Step 1: Analyze the Physical Flow of Production Units

The first step is to analyze the flow of all units through production. Exhibit 6.5 presents the
procedures for this step.

The two sections in Exhibit 6.5 show the two aspects of physical units flowing through
production, input units and output units. This procedure ensures that all units in production
are accounted for. Input units include all units that enter a production department during an
accounting period or that entered during the prior period but were incomplete at the beginning
of the period. These units come from two sources: (1) beginning work-in-process inventory
started in a previous period that was partially complete at the end of the preceding period,
which is 10,000 units in our example, and (2) work started or received in the current period,
40,000 units in our example. The sum of these two sources, 50,000 units here, is referred to
as the number of units to account for, which is the sum of beginning inventory units and the
number of units started during the period.

Output units include those that have been completed and transferred out and those not
yet complete at the end of a period. These units can be in one of two categories: the 44,000
units completed or the 6,000 units in the ending work-in-process inventory. The sum of these
two categories, 50,000 units, is referred to as the number of units accounted for. This number
should match the number of units to account for. Units accounted for includes the sum of
units completed and transferred out plus ending inventory units.

The primary purpose of this first step is to ensure that all units in production are accounted
for before we compute the number of equivalent units of production for each production
element.

Step 2: Calculate Equivalent Units for Each Manufacturing Cost Element

The second step in the process costing procedure is to calculate the number of equivalent
units of production activity for direct materials, direct labor, and factory overhead. A table of

Input Physical Units
Work-in-process inventory, June 1 10,000
Units started during June 40,000
Total units to account for 50,000
Output

Units completed and transferred out during June 44,000
Work-in-process inventory, June 30 6,000

Total units accounted for 50,000
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EXHIBIT 6.6

Step 2: Calculate Equivalent
Units—Molding Department:
Weighted-Average Method

equivalent units, presented in Exhibit 6.6, is based on the table of physical units prepared in
step 1 (Exhibit 6.5).

The weighted-average method computes the total equivalent units produced to date. The
number of units in production in the current period for each manufacturing production ele-
ment includes both (1) the units from previous periods that are still in production at the begin-
ning of the current period and (2) the units placed into production in the current period.

In Exhibit 6.6, 44,000 physical units were complete and transferred out of the molding
department. These units were 100 percent complete. Thus, they represent 44,000 equivalent
units for direct materials, direct labor, and factory overhead. Note that the 44,000 units include
10,000 units placed into production prior to June and completed in June, and 34,000 units
(44,000 units — 10,000 units) started and completed in June.

The 6,000 units in ending work-in-process inventory are complete with respect to direct mate-
rials because direct materials are added at the beginning of the process. Thus, they represent
6,000 equivalent units of direct materials. However, they are only 50 and 60 percent complete for
direct labor and factory overhead, respectively. Therefore, the ending work-in-process inventories
represent 3,000 equivalent units of direct labor (6,000 physical units X 50 percent complete) and
3,600 equivalent units of factory overhead (6,000 physical units X 60 percent complete).

From Exhibit 6.6, we calculate, for each cost element, the total number of equivalent units
as follows:

Completed and transferred out units
+ Ending work-in-process equivalent units

= Total equivalent units of production

Combining completed units and ending work-in-process equivalent units, the equivalent units
of production for the molding department under the weighted-average method are 50,000 units
of direct materials, 47,000 units of direct labor, and 47,600 units of factory overhead.

Step 3: Determine Total Costs for Each Manufacturing Cost Element

The third step determines how much money was spent both in the beginning work-in-process
inventory and current production for direct materials, direct labor, and factory overhead.

Exhibit 6.7 summarizes the total manufacturing costs to account for. As given in our
example data, total manufacturing costs ($122,720) consist of the beginning work-in-process
inventory balance, $12,680, plus the costs added during June, $110,040.

Step 4: Compute Cost per Equivalent Unit

For the fourth step in the process costing procedure, we compute the equivalent unit costs of
production for direct materials, direct labor, and factory overhead; see Exhibit 6.8. The cost

EQUIVALENT UNITS
Physical Completion Direct Direct Factory
Units Percentage = Materials Labor Overhead

Work-in-process, June 1 10,000

Direct materials 100%

Direct labor 30

Factory overhead 40
Units started 40,000
Units to account for 50,000
Units completed 44,000 100% 44,000 44,000 44,000
Work-in-process, June 30 6,000

Direct materials 100 6,000

Direct labor 50 3,000

Factory overhead 60 3,600
Units accounted for 50,000

Total equivalent units 50,000 47,000 47,600




EXHIBIT 6.7
Step 3: Determine Total
Costs—Molding Department

EXHIBIT 6.8

Step 4: Compute Cost per
Equivalent Unit—Molding
Department: Weighted-
Average Method

EXHIBIT 6.9

Step 5: Assign Total
Manufacturing Costs—
Molding Department:
Weighted-Average Method
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Beginning work-in-process inventory

Direct materials $10,000
Direct labor 1,060
Factory overhead 1,620
Total $ 12,680
Costs added during June
Direct materials $44,000
Direct labor 22,440
Factory overhead 43,600
Total costs added 110,040
Total costs to account for $122,720
Direct Direct Factory
Materials Labor Overhead Total

Costs (from Exhibit 6.7)

Work-in-process, June 1 $10,000 $ 1,060 $ 1,620 $ 12,680
Costs added during June 44,000 22,440 43,600 110,040
Total costs to account for $54,000 $23,500 $45,220 $122,720
Divide by equivalent units
(from Exhibit 6.6) 50,000 47,000 47,600
Equivalent unit costs $ 1.08 + $ 050 + $ 095 = § 253

per equivalent unit for direct materials ($1.08) is computed by dividing the total direct materi-
als cost ($54,000), including the cost of the beginning work-in-process ($10,000) and the cost
added during June ($44,000), by the total equivalent units (50,000). Similar procedures are
used for direct labor and factory overhead costs. The total equivalent unit cost of $2.53 can
be determined by adding the unit direct materials cost of $1.08, the unit direct labor cost of
$0.50, and the unit factory overhead cost of $0.95.

Step 5: Assign Total Manufacturing Costs to Units Completed and Ending WIP

The final step of the process costing procedure is to assign total manufacturing costs to units
completed and to units in the ending work-in-process inventory. Exhibit 6.9 summarizes the
cost assignment schedule. Various unit information comes directly from Exhibit 6.6; vari-
ous unit costs come from Exhibit 6.8. Note that the total costs accounted for in this step
($122,720) equals the total costs to account for in step 3 (Exhibit 6.7).

Cost Reconciliation

After finishing the five-step procedure, we need to determine whether the total manufacturing
costs to account for in step 3 (i.e., total input costs) agree with the total costs accounted for

Completed and Ending
Transferred out Work-in-Process Total
Goods completed and
transferred out (44,000 X $2.53) $111,320 $111,320
Ending work-in-process:
Direct materials (6,000 X $1.08) $ 6,480 6,480
Direct labor (3,000 X $0.50) 1,500 1,500
Factory overhead (3,600 X $0.95) 3,420 3,420

Total costs accounted for $111,320 $11,400 $122,720
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in step 5 (i.e., total output costs). This checking procedure is called the cost reconciliation.
For example, for Naftel Toy Company’s modeling department, $122,720 total manufacturing
costs accounted for in step 3 equal the total costs accounted for in step 5.

Production Cost Report

Steps 1 through 5 provide all information needed to prepare a production cost report for the
molding department for June. This report is in Exhibit 6.10.

EXHIB".- 6.10 Production Quantity Information
Production Cost Report—
Molding Department: Step 1: Analyze Flow Step 2: Calculate
Weighted-Average Method of Physical Units Equivalent Units
Physical Completion Direct Direct Factory
Units Percentage Materials Labor  Overhead
Input
Work-in-process, June 1 10,000
Direct materials 100%
Direct labor 30
Factory overhead 40
Units started 40,000
Units to account for 50,000
Output
Units completed 44,000 100% 44,000 44,000 44,000
Work-in-process, June 30 6,000
Direct materials 100 6,000
Direct labor 50 3,000
Factory overhead 60 3,600
Units accounted for 50,000
Total equivalent units 50,000 47,000 47,600
Unit Cost Determination
Step 3: Determine Direct Direct Factory
Total Costs Materials Labor Overhead Total
Work-in-process, June 1 $10,000 $ 1,060 $ 1,620 $ 12,680
Costs added during June 44,000 22,440 43,600 110,040
Total costs to account for $54,000 $23,500 $45,220 $122,720
Step 4: Compute Cost per
Equivalent Unit
Divide by equivalent units 50,000 47,000 47,600
Equivalent unit costs $ 1.08 $ 050 $ 095 $ 253
Cost Assignment
Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Goods completed and
transferred out (44,000 X $2.53) $111,320 $111,320
Ending work-in-process
Direct materials (6,000 X $1.08) $6,480 6,480
Direct labor (3,000 X $0.50) 1,500 1,500
Factory overhead (3,600 < $0.95) 3,420 3,420

Total costs accounted for $111,320 $11,400 $122,720




LEARNING OBJECTIVE 5

Demonstrate the FIFO method of
process costing.
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First-In, First-Out (FIFO) Method

Another way to handle inventory in a process costing application is the first-in, first-out
(FIFO) method, which assumes that the first units to enter a production process are the first
units to be completed and transferred out.

Our illustration of the FIFO method of process costing again uses Naftel Toy Com-
pany’s molding department data (see Exhibit 6.4). Unlike the weighted-average method,
the FIFO method does not combine beginning inventory costs with current costs when
computing equivalent unit costs. The costs from each period are treated separately. We
follow the same five steps as in the weighted-average method, however, in determining
product costs.

Step 1: Analyze the Physical Flow of Production Units

The physical flow of product units is unaffected by the process costing method used. There-
fore, step 1 for the FIFO method is the same as the weighted-average method in Exhibit 6.5.

Step 2: Calculate Equivalent Units for Each Manufacturing Cost Element

The FIFO method considers the beginning inventory as a batch of goods separate from the
goods started and completed within the same period. The equivalent units in the beginning
work-in-process—work done in the prior period—are not counted as part of the FIFO method
equivalent units. Only that part of the equivalent units of the beginning work in process to be
completed this period is counted.

Two equivalent, alternative procedures are used to calculate equivalent units of production
under the FIFO method.

Step 2, Alternative A

One way to calculate FIFO equivalent units is to subtract the equivalent units in beginning
work-in-process from the weighted-average equivalent units to obtain the FIFO method equiva-
lent units, as shown in the last three rows of Exhibit 6.11. The 10,000 physical units in June
1 work-in-process have 100 percent of direct materials, so these units have 10,000 equivalent
units of direct materials prior to the current period. However, these units are only 30 percent
and 40 percent complete for direct labor and factory overhead, respectively, so they contribute
only 3,000 equivalent units of direct labor (10,000 X 30%) and 4,000 equivalent units of fac-
tory overhead (10,000 X 40%) prior to the current period.

To calculate the total number of FIFO equivalent units, the following equation is used for
each cost element:

Completed and transferred out units
Ending work-in-process equivalent units

+

Weighted-average equivalent units
— Beginning work-in-process equivalent units

FIFO equivalent units of work done during this period

Exhibit 6.11 shows that Naftel Toy Company must account for a total of 50,000 units. Of
these, 44,000 units are completed and 6,000 units are ending work-in-process inventory that
is 100 percent complete for direct materials. The total equivalent units for the period for direct
materials under the weighted-average method is 50,000. Of the 44,000 units completed dur-
ing the period, 10,000 were in the beginning work-in-process inventory. These 10,000 units
already had all direct materials added in the prior period. Subtracting 10,000 units from the
50,000 total equivalent units for the period, the FIFO equivalent units for work done only in
June for direct materials is 40,000 units. Following the same procedure, equivalent units of
production for the molding department using the FIFO method are 44,000 units of direct labor
and 43,600 units of factory overhead.

The difference between the weighted-average method and the FIFO method is that under
the weighted-average method, the equivalent units of production completed prior to the current
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EXHIBIT 6.11

Step 2: Calculate Equivalent
Units—Molding Department:
FIFO Method—Alternative A
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Equivalent Units

Physical Completion Direct Direct Factory
Units Percentage = Materials Labor  Overhead
Input
Work-in-process, June 1 10,000
Direct materials 100% 10,000
Direct labor 30 3,000
Factory overhead 40 4,000
Units started 40,000
Units to account for 50,000
Output
Units completed 44,000 100% 44,000 44,000 44,000
Work-in-process, June 30 6,000
Direct materials 100 6,000
Direct labor 50 3,000
Factory overhead 60 3,600
Units accounted for 50,000
Total equivalent units 50,000 47,000 47,600
(weighted-average method)
Less: equivalent units in
June 1 work-in-process (10,000) (3,000) (4,000)
Equivalent units for work done
in June only (FIFO method) 40,000 44,000 43,600

period are not subtracted from the total completed units, so equivalent units under the weighted-
average method are always as large or larger than those under the FIFO method.

Step 2, Alternative B

An alternative way to determine the equivalent units using the FIFO method is to add equiva-
lent units of work performed in the current period for each of the three components: (1) equiva-
lent units added to complete the beginning work-in-process inventory, (2) units started and
completed during the period, and (3) equivalent units of the ending work-in-process inventory.
Exhibit 6.12 presents the FIFO equivalent units computation using the second procedure. Notice
that under the FIFO method, the equivalent units in the beginning work-in-process inventory
from last month’s work effort are not added to equivalent units of work performed this month.

For example, the 10,000 units of beginning work-in-process inventory were 30 percent
complete for direct labor. Naftel Toy Company completed the beginning work-in-process
inventory by adding the remaining 70 percent of the direct labor during the current period to
complete production. In addition, the firm started another 40,000 units in production during
the period. Of these 40,000 units, the firm started and completed production of 34,000, and
the remaining 6,000 were still in the manufacturing process at the end of the period. The firm
has completed only 50 percent of the total direct labor in ending work-in-process inventory, or
an equivalent of 3,000 units. To summarize the direct labor spent during the period, the firm
spent an equivalent of 7,000 units of direct labor to complete the beginning work-in-process
inventory on hand, started and completed 34,000 units, and spent an equivalent of 3,000 units
to complete 50 percent of the 6,000 units of ending work-in-process inventory. The total direct
labor of the period is equivalent to production of 44,000 FIFO units. Exhibit 6.13 graphically
illustrates the difference between weighted-average and FIFO equivalent units.

Step 3: Determine Total Costs for Each Manufacturing Cost Element

The total costs incurred to manufacture product units are unaffected by the process costing
method used. Therefore, step 3 is the same as the weighted-average method in Exhibit 6.7.
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EXHIBIT 6.12 Step 2: Calculate Equivalent Units—Molding Department: FIFO Method—Alternative B
Equivalent Units (FIFO)

Physical Completion Direct Direct Factory
Units Percentage Materials Labor Overhead
Input
Work-in-process, June 1 10,000
Direct materials 100% 10,000
Direct labor 30 3,000
Factory overhead 40 4,000
Units started 40,000
Units to account for 50,000
Output
Completed and transferred out
from work-in-process, June 1 10,000
Direct materials 10,000 X (1 - 100%) 0
Direct labor 10,000 X (1 - 30%) 7,000
Factory overhead 10,000 X (1 - 40%) 6,000
Started and completed (44,000 - 10,000) 34,000 100% 34,000 34,000 34,000
Work-in-process, June 30 6,000
Direct materials 100 6,000
Direct labor 50 3,000
Factory overhead 60 3,600
Units accounted for 50,000
Equivalent units of work for June (FIFO method) 40,000 44,000 43,600
It shows that Naftel Toy Company’s modeling department has $122,720 total manufacturing
costs to account for.
Step 4: Compute Cost per Equivalent Unit for Each Manufacturing Cost Element
Under the FIFO method, equivalent unit costs are calculated by dividing the costs added during
the current period by the equivalent units for work completed only during the current period.
No cost in the work-in-process beginning inventory is included in determining equivalent unit
costs for cost elements. Exhibit 6.14 presents the calculations. The equivalent unit cost for
direct materials ($1.10) is computed by dividing the direct materials cost added during June
EXHIBIT 6.13 May L ___
Weighted-Average vs. FIFO June % Complete
Equivalent Units ~ ________ Beginning Y N
W.LP.
| Units
Completed
g €} Weighted-
arted
June and Average r
Finished Equivalent FIFO
Units Equivalent
Units
June % Complete
————————— Ending Bt e it
W.I.P




192 PartOne Introduction to Strategy, Cost Management, and Cost Systems

EXHIBIT 6.14

Step 4: Compute Cost per
Equivalent Unit—Molding
Department: FIFO Method

Direct Direct Factory
Materials Labor Overhead Total

Costs (from Exhibit 6.7)

Work-in-process, June 1 $ 12,680

Costs added during June $44,000 $22,440 $43,600 110,040

Total costs to account for $122,720
Divide by equivalent units

(from Exhibit 6.11) 40,000 44,000 43,600
Equivalent unit costs $ 1.10 4 $ 051 4 $ 1.00 = § 261

($44,000) by the equivalent units for work done in June only (40,000). Similar procedures are
used for direct labor and factory overhead costs. Notice that the total equivalent unit cost of
$2.61 is determined by adding the unit direct materials cost of $1.10, the unit direct labor cost
of $0.51, and the unit factory overhead cost of $1.00.

Step 5: Assign Total Manufacturing Costs to Units Completed and Ending WIP

The final step of the process costing procedure is to assign total manufacturing costs to units
completed and to units in the ending work-in-process inventory. As for the weighted-average
method, the FIFO method assigns the total costs of a period to the units completed, the units
transferred out, and the units still in process at the end of the period. Unlike the weighted-
average method, however, the FIFO method accounts separately for current and prior period
costs.

The manufacturing process for units in the beginning work-in-process overlaps two peri-
ods. Thus, units completed from beginning work-in-process inventory incurred costs prior
to the current period as well as during the current period. This fact makes the assignment
of total manufacturing costs to units completed during a period a two-part process. In the
first part, the total manufacturing cost for units completed from beginning work-in-process is
determined. In the second part, the total manufacturing costs for units started and completed
during the manufacturing process in the current period are calculated.

Step 5, Part A: Total Cost of Units Completed from Beginning
Work-in-Process Inventory

To determine the total manufacturing costs for the units completed from beginning work-in-
process, the firm adds the manufacturing costs assigned to the units during the current period
to the costs of the beginning work-in-process inventory ($12,680).

The total additional cost incurred in the current period to complete these units is the sum of
the equivalent units of each cost element added to complete the element. These are assigned
to the units in beginning work-in-process and multiplied by the current period’s unit cost for
the cost element.

The costs assigned to the 10,000 units of the beginning work-in-process inventory that
were completed and transferred out during the current period are calculated as follows:

Work-in-process inventory, June 1, 10,000 units $12,680
Costs added during June to complete the beginning WIP inventory
Direct labor 7,000 equivalent units X $0.51 per equivalent unit 3,570
Factory overhead 6,000 equivalent units X $1.00 per equivalent unit 6,000
Total for beginning inventory $22,250

Step 5, Part B: Total Cost for Units Started and Completed

The production cost of units started and completed in the current period can be computed by
multiplying the number of units in this category by the total cost per equivalent unit of the
period.



EXHIBIT 6.15

Step 5: Assign Total
Manufacturing Costs—
Molding Department: FIFO
Method
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The number of units started and completed in the period is the difference between the units
completed and the number of units in beginning work-in-process. In the molding department
example, we compute the number of units started and completed as follows:

Units completed — Units in Beginning work-in-process = Units started and completed
44,000 units — 10,000 units = 34,000 units

Then the cost assigned to units started and completed is
34,000 units X $2.61 = $88,740

The total costs transferred out are the sum of the total cost from the beginning inventory
and the total cost for units started and completed,; that is

$22,250 + $88,740 = $110,990

Ending Work-in-Process Inventory

The cost assigned under FIFO to ending work-in-process units is derived by multiplying the
current period’s cost per equivalent unit of each manufacturing cost element by the equivalent
units of the ending work-in-process inventory.

The cost of 6,000 units in ending work-in-process inventory of the molding department is
computed as follows:

Direct materials, 6,000 equivalent units X $1.10/equivalent unit $ 6,600
Direct labor, 3,000 equivalent units X $0.51/equivalent unit 1,530
Factory overhead, 3,600 equivalent units X $1.00/equivalent unit 3,600
Total ending work-in-process inventory $11,730

Exhibit 6.15 shows that the sum of the costs assigned to goods transferred out and in end-
ing work-in-process inventory equals the total costs accounted for of $122,720.
Cost Reconciliation

Now we need to determine whether the total manufacturing costs to account for in step 3
agree with the total costs accounted for in step 5. Again, step 3 accounts for $122,720 total
manufacturing costs; this equals the total costs of $122,720 accounted for in step 5.

Production Cost Report

Steps 1 through 5 provide all information needed to prepare a production cost report for the
molding department for June (Exhibit 6.16).

Completed and Ending
Transferred out  Work-in-Process Total
Goods completed and transferred out
Beginning work-in-process $ 12,680 $ 12,680
Costs added during June
Direct materials 0 0
Direct labor (7,000 X $0.51) 3,570 3,570
Factory overhead (6,000 < $1.00) 6,000 6,000
Total for beginning inventory $ 22,250 $ 22,250
Started and completed
(34,000 x $2.61) 88,740 88,740
Total costs completed and
transferred out $110,990 $110,990
Ending work-in-process
Direct material (6,000 X $1.10) $ 6,600 $ 6,600
Direct labor (3,000 X $0.51) 1,530 1,530
Factory overhead (3,600 X $1.00) 3,600 3,600

Total costs accounted for $110,990 $11,730 $122,720
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EXHIBIT 6.16 . . .
P t tity Inf t
Production Cost Report— roduction Quantity Information
Molding Department: FIFO Step 1: Analyze Flow Step 2: Calculate
Method of Physical Units Equivalent Units
Physical Completion Direct Direct  Factory
Units Percentage Materials Labor Overhead
Input
Work-in-process, June 1 10,000
Direct materials 100% 10,000
Direct labor 30 3,000
Factory overhead 40 4,000
Units started 40,000
Units to account for 50,000
Output
Units completed 44,000 100% 44,000 44,000 44,000
Work-in-process, June 30 6,000
Direct materials 100 6,000
Direct labor 50 3,000
Factory overhead 60 3,600
Units accounted for 50,000
Total equivalent units
(weighted-average method) 50,000 47,000 47,600
Less: equivalent units in
June 1 work-in-process (10,000) (3,000) (4,000)
Equivalent units for work
performed in June only
(FIFO method) 40,000 44,000 43,600

Unit Cost Determination

Step 3: Determine Direct Direct Factory

Total Costs Materials Labor Overhead Total
Work-in-process, June 1 $ 12,680
Costs added during June 44,000 22,440 43,600 110,040
Total costs to account for 44,000 22,440 43,600 $122,720

Step 4: Compute Cost
per Equivalent Unit

Divide by equivalent units

(from Step 2) 40,000 44,000 43,600
Equivalent unit costs $ 1.10 $ 051 $ 1.00 $ 261
Cost Assignment
Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Goods completed and transferred out
Beginning work-in-process $ 12,680 $ 12,680
Costs added during June
Direct labor (7,000 X $0.51) 3,570 3,570
Factory overhead (6,000 X $1.00) 6,000 6,000
Total for beginning inventory $ 22,250 $ 22,250
Started and completed
(34,000 < $2.61) 88,740 88,740
Total costs completed and
transferred out $110,990 $110,990

(Continued; Ending work-in-process on next page)
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(Continued)
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Ending work-in-process

Direct materials (6,000 X $1.10) $ 6,600 $ 6,600
Direct labor (3,000 X $0.51) 1,530 1,530
Factory overhead (3,600 < $1.00) 3,600 3,600
Total costs accounted for $110,990 $11,730 $122,720

Comparison of Weighted-Average and FIFO Methods )

Both the weighted-average and the FIFO methods produce the same total costs accounted
for (compare Exhibits 6.10 and 6.16). The key difference between the two methods is the
handling of partially completed beginning work-in-process inventory units. The FIFO method
separates the units in the beginning inventory from the units started and completed during the
period. In contrast, the weighted-average method makes no separate treatment of the units in
the beginning work-in-process inventory. Thus, there is a difference between the cost of goods
completed under the weighted-average and FIFO methods. Similarly, there is a difference
between ending work-in-process inventory under the two methods.

The weighted-average method generally is easier to use because the calculations are sim-
pler. This method is most appropriate when work-in-process is relatively small, or direct
materials prices, conversion costs, and inventory levels are stable. The FIFO method is most
appropriate when direct materials prices, conversion costs, or inventory levels fluctuate
significantly.

Some firms prefer the FIFO method over the weighted-average method for purposes of
cost control and performance evaluation because the cost per equivalent unit under FIFO
represents the cost for the current period’s efforts only. Firms often evaluate department man-
agers’ performance on only current period costs without mixing in the effects of performance
during different periods. Under the weighted-average method, the costs of the prior period and
the current period are mixed, and deviations in performance in the current period could be
concealed by interperiod variations in unit costs.

Process Costing with Multiple Departments )

Transferred-in costs

are costs of work performed

in the earlier department that
are transferred into the present
department.

Most manufacturing firms have multiple departments or use several processes that require
a number of steps. As the product passes from one department to another, the cost passes
from department to department. The costs from the prior department are called transferred-in
costs or prior department costs. This section discusses the concept of transferred-in costs and
describes the weighted-average and FIFO methods of cost flow assumptions for firms with
multiple departments.

Transferred-In Costs

Transferred-in costs are costs of work performed in the earlier department that are trans-
ferred into the present department. Including these costs is a necessary part of process
costing because we treat each department as a separate entity, and each department’s pro-
duction cost report includes all costs added to the product up to that point. If transferred-
in costs were not included, each completed unit transferred out of a department would
include only the value of the work performed by that department. It might help to think
of transferred-in costs as similar to the direct materials introduced at the beginning of
the production process. The equivalent units of production of transferred-in costs can
be computed in the same manner as direct materials that are added at the beginning of
a process. The difference between the direct materials cost and the transferred-in cost is
that the former comes from the storeroom while the latter comes from another production
department.
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LEARNING OBJECTIVE 6

Analyze process costing with
multiple departments.

EXHIBIT 6.17

Basic Data for Naftel Toy
Company—Finishing
Department

The equivalent units of the transferred-in cost for ending work-in-process inventory is
always assumed to be the same as the number of units in ending work-in-process inventory.
Because all units in process are complete for prior departments’ costs, by definition the number
of equivalent units transferred in is the same as the number of physical units transferred in.

Suppose that Naftel Toy Company’s molding department transfers its production units to
the finishing department. In the finishing department, direct materials are added at the end of
the process. Conversion costs (direct labor and factory overhead) are applied evenly through-
out the finishing department’s process. The finishing department uses direct labor cost as the
cost driver to apply factory overhead costs.

Data for the finishing department for June are shown in Exhibit 6.17.

Weighted-Average Method

Follow the five-step procedure as we illustrate the weighted-average method for process cost-
ing with multiple departments.

Steps 1 and 2: Analyze Flow of Physical Units and Calculate Equivalent Units

The first step is to analyze the physical units of production. The second step is to calculate
equivalent units. Exhibit 6.18 summarizes the computation of physical units and equivalent
units. Note that because overhead is charged to the product based on direct labor cost in the
finishing department, direct labor and overhead are combined into a single element, conver-
sion, to simplify the production cost report.

The 8,000 units in ending work-in-process inventory are 100 percent complete with respect
to transferred-in costs because they were 100 percent complete in the preceding department.
There is no direct materials component because materials are added at the end of the finish-
ing department. Because ending work-in-process inventory is only 50 percent complete with
respect to conversion costs, ending work-in-process inventories represent 4,000 equivalent
units of conversion costs (8,000 physical units X 50% complete).

As Exhibit 6.18 shows, the total number of equivalent units is calculated as follows:

Completed units
+ Ending work-in-process equivalent units

= Total equivalent units of production

That is, under the weighted-average method, the equivalent units of production for the
finishing department include 58,000 units transferred in, 50,000 units of direct materials, and
54,000 units of conversion.

Work-in-process, June 1: 14,000 units
Transferred-in: 100 percent complete $ 34,250
Direct materials: 0 percent complete™ 0
Conversion: 50 percent complete 7,000
Beginning work-in-process inventory $ 41,250

Units transferred-in during June 44,000 units

Transferred-in costs during June

Weighted-average method (From Exhibit 6.10) $111,320
FIFO method (From Exhibit 6.15) 110,990
Units completed 50,000 units

Work-in-process, June 30 8,000 units

Transferred-in: 100 percent complete
Direct materials: 0 percent complete
Conversion: 50 percent complete
Costs added by the finishing dept. during June
Direct materials $ 25,000
Conversion 47,000

* Materials are added at the end of the process.



REAL-WORLD FOCUS Process Costing in Practice at the U.S. Department

of Agriculture (USDA)

The USDA's accounting standards manual urges the use of activity-  applications, computing the amount of benefits, and issuing checks.
based costing in conjunction with process costing. The USDA also  Process costing is well suited for this context.

SUCRIERIES i [DEES DRI [ VSE 1T S e Hons (nliiie & e Based on information in U.S. Department of Agriculture Financial and
volume 9f similar goods or services. ’/j\” example is j[he use of proc-  Accounting Standards Manual, Version 2.0, Chapter 5, Section 5.9 (U.S.
ess costing to cost the payment of entitlement benefits. The payment  Department of Agriculture, www.ocfo.usda.gov/acctpol/pdf/fasm.pdf.

of entitlement benefits involves a series of processes: reviewing

EXHIBIT 6.18

Step 1 Step 2
Steps 1 and 2: Analyze Physical ep ep
Flow of Units and Calculate Equivalent Units
Equivalent L-Jnlts_—Flnlshlng Physical Completion Transferred  Direct  Conversion
Department: Weighted- Units Percentage  inCosts  Materials Costs
Average Method Input
Work-in-process, June 1 14,000
Transferred-in 100%
Direct materials 0
Conversion 50
Transferred-in 44,000
Units to account for 58,000
Output
Units completed 50,000 100% 50,000 50,000 50,000
Work-in-process, June 30 8,000
Transferred-in 100 8,000
Direct materials 0
Conversion 50 4,000
Units accounted for 58,000
Total equivalent units 58,000 50,000 54,000

Steps 3 and 4: Determine Total Costs and Compute Unit Costs

The third step is to determine the total manufacturing costs to account for, and the fourth step
is to compute equivalent unit costs for transferred-in, direct materials, and conversion costs.

Exhibit 6.19 summarizes the total manufacturing costs to account for and unit costs for all
cost components. Total manufacturing costs to account for ($224,570) consist of the begin-
ning work-in-process inventory balance, $41,250, plus the current costs added during June,
$183,320 ($111,320 + $25,000 + $47,000).

The equivalent unit cost for units transferred in ($2.5098) is computed by dividing the total
transferred-in cost ($145,570), including the cost of beginning work-in-process ($34,250) and
the cost added during June ($111,320), by the total equivalent units transferred in (58,000).
Similar procedures are used for direct materials and conversion costs.

Step 5: Assign Total Manufacturing Costs to Completed Units and Ending WIP

The final step of the process costing procedure is to assign total manufacturing costs to units
completed and to units in ending work-in-process inventory. Exhibit 6.20 summarizes the cost
assignment schedule with $224,568 total costs in step 5.

Cost Reconciliation

The small difference between the total cost accounted for in step 5 and the total cost in step
3 is due to a very small rounding error. To avoid unacceptable large rounding errors, at least
197
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EXHIBIT 6.19

Steps 3 and 4: Determine Total
Costs and Compute Cost per
Equivalent Unit—Finishing
Department: Weighted-
Average Method

EXHIBIT 6.20

Step 5: Assign Total
Manufacturing Costs—
Finishing Department:
Weighted-Average Method

Transferred- Direct Conversion

Step 3 in Costs Materials Costs Total
Work-in-process, June 1 $ 34,250 $ 0 $ 7,000 $ 41,250
Costs added during June 111,320 25,000 47,000 183,320
Total costs to account for $145,570 $25,000 $54,000 $224,570
Step 4
Divide by equivalent units

(from Exhibit 6.18) 58,000 50,000 54,000
Equivalent unit costs $ 25098 + $ 0.50 I $ 1.00 = § 4.0098

Completed and Ending

Step 5 Transferred out Work-in-Process Total
Goods completed and

transferred out (50,000 X $4.0098) $200,490 $200,490
Ending work-in-process

Transferred-in (8,000 X< $2.5098) $20,078 20,078

Conversion (4,000 X $1.00) 4,000 4,000
Total costs accounted for $200,490 $24,078 $224,568

three significant digits or more should be used in calculating the cost per equivalent unit
in step 4.

The FIFO Method

Now we illustrate the FIFO method of process costing for multiple departments using data
from the Naftel Toy Company’s finishing department (see Exhibit 6.17).

Steps 1 and 2: Analyze Flow of Physical Units and Calculate Equivalent Units

Exhibit 6.21 summarizes the physical flow units and equivalent units of production for the
finishing department.

The physical flow of product units is unaffected by the process costing method used. There-
fore, step 1 is the same as with the weighted-average method.

The 14,000 physical units in the June 1 work-in-process inventory have 100 percent of
transferred-in costs, so they represent 14,000 equivalent units of transferred-in work. Because
the materials are added at the end of the process in the finishing department, zero equivalent
units of direct materials for work-in-process inventory are on hand on June 1. The beginning
work-in-process inventory is only 50 percent complete with respect to conversion activity, so
this department has 7,000 equivalent units of conversion costs (14,000 X 50%).

As Exhibit 6.21 indicates, the total number of equivalent units is calculated as follows:

Completed units
+ Ending work-in-process equivalent units
— Beginning work-in-process equivalent units

= Equivalent units of work completed during this period (FIFO)

That is, equivalent units of production for the finishing department using the FIFO method
are 44,000 transferred-in units, 50,000 direct material units, and 47,000 conversion activity
units.



EXHIBIT 6.21

Steps 1 and 2: Analyze Flow of
Physical Units and Calculate
Equivalent Units—Finishing
Department: FIFO Method

EXHIBIT 6.22

Steps 3 and 4: Determine
Total Costs to Account For
and Compute Unit Costs—
Finishing Department: FIFO
Method
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Step 1 Step 2
Equivalent Units
Physical Completion Transferred- Direct  Conversion
Units Percentage in Costs Materials Costs
Input
Work-in-process, June 1 14,000
Transferred-in 100% 14,000
Direct materials 0 0
Conversion 50 7,000
Transferred-in 44,000
Units to account for 58,000
Output
Units completed 50,000 100% 50,000 50,000 50,000
Work-in-process, June 30 8,000
Transferred-in 100 8,000
Direct materials 0 0
Conversion 50 4,000
Units accounted for 58,000
Total equivalent units 58,000 50,000 54,000

(weighted-average method)
Less: equivalent units in

June 1 work-in-process (14,000) (0) (7,000)
Equivalent units for work

done in June only
(FIFO method) 44,000 50,000 47,000

Steps 3 and 4: Determine Total Costs to Account for and Compute Unit Costs

Exhibit 6.22 shows the computation of total costs to account for and equivalent unit costs for
the finishing department.

The beginning work-in-process inventory has a cost of $41,250. The $182,990 total costs
added during June include $110,990 transferred-in costs from the modeling department,
$25,000 direct materials costs and $47,000 conversion costs incurred in the finishing depart-
ment as shown in Exhibit 6.22.

The equivalent unit cost for transferred-in units ($2.5225) is computed by dividing the
transferred-in cost during June ($110,990) by the equivalent units for work completed only in
June (44,000). Similar procedures are used for direct materials and conversion costs. Notice

Transferred- Direct Conversion

Step 3 in Costs Materials Costs Total
Work-in-process, June 1 N/A N/A N/A $ 41,250
Costs added during June* $110,990 $25,000 $47,000 182,990
Total costs to account for $224,240
Step 4
Divide by equivalent units

(from Exhibit 6.21): 44,000 50,000 47,000
Equivalent unit costs $2.5225 + $ 050 + $ 1.00 = §$ 4.0225

*Note: The transferred-in cost of $110,990 is taken from the FIFO report of the molding department, Exhibit 6.15.
N/A = Not applicable
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EXHIBIT 6.23

Step 5: Assign Total Costs—
Finishing Department FIFO
Method

that the costs of beginning inventory are excluded from this calculation. The calculations use
only current costs added in June.

Step 5: Assign Total Manufacturing Costs

The final step of the process costing procedure is to assign total manufacturing costs to units
completed and to units in the ending work-in-process inventory. Exhibit 6.23 summarizes the
cost assignment schedule.

The total manufacturing cost associated with the 14,000 units of beginning work-in-process
inventory is calculated as follows:

Work-in-process, June 1, 14,000 units $41,250
Costs added during June to complete the beginning inventory:
Direct material 14,000 equivalent units X $0.50 7,000
Conversion costs 7,000 equivalent units X $1.00 7,000
Total for beginning inventory $55,250

The costs assigned to the 36,000 units started and completed during June are calculated:

50,000 units — 14,000 units = 36,000 units

36,000 units X $4.0225 = $144,810

The total costs for units completed are the sum of the total costs from beginning inventory
and the total costs for units started and completed, that is,

$55,250 + $144,810 = $200,060

The cost of the finishing department’s 8,000 units in ending work-in-process inventory is
computed as follows:

Transferred-in: 8,000 equivalent units X $2.5225 $20,180
Conversion: 4,000 equivalent units X $1.00 4,000
Total ending work-in-process inventory $24,180

In Exhibit 6.23, the sum of the costs assigned to goods completed and ending work-in-
process inventory is $224,240. Note that the amount of total costs accounted for in step 5
should equal the total costs to account for in step 3 (as shown in Exhibit 6.22).

Completed and Ending Work-

Transferred out in-Process Total
Goods completed and transferred out
Beginning work-in-process $ 41,250 $ 41,250
Costs added during June
Direct materials (14,000 < $0.50) 7,000 7,000
Conversion (7,000 X $1.00) 7,000 7,000
Total from beginning WIP inventory $ 55,250 $ 55,250
Started and completed (36,000 X $4.0225) 144,810 144,810
Total costs completed and transferred out $200,060 $200,060
Ending work-in-process:
Transferred-in (8,000 X $2.5225) $20,180 20,180
Conversion costs (4,000 X $1.00) 4,000 4,000

Total costs accounted for $200,060 $24,180 $224,240
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|
‘ Journal Entries for Process Costing )

LEARNING OBJECTIVE 7 Process costing uses the same general ledger manufacturing accounts as job costing discussed
Prepare journal entries to record  in Chapter 4. However, instead of assigning product costs to specific jobs, we accumulate
the flow of costs in a process costs in production departments. Each department has a separate Work-in-Process Inventory

costing system. account. These journal entries for Naftel Toy Company use the weighted-average method

data from steps 3 and 5 of both Exhibit 6.10 (molding department) and Exhibits 6.19 and
6.20 (finishing department). Assume that 50 percent of the conversion costs in the finishing
department are direct labor ($47,000 X 50% = $23,500).

The following direct materials were requisitioned and used:

(1) Work-in-Process Inventory—Molding Department 44,000
Work-in-Process Inventory—Finishing Department 25,000
Materials Inventory 69,000

To record direct materials costs added during June.

The direct labor incurred follows:

(2) Work-in-Process Inventory—Molding Department 22,440
Work-in-Process Inventory—Finishing Department 23,500
Accrued Payroll 45,940

To record direct labor costs incurred during June.

Factory overhead applied is as follows:

(3) Work-in-Process Inventory—Molding Department 43,600
Work-in-Process Inventory—Finishing Department 23,500
Factory Overhead 67,100

To record the application of factory overhead
to departments.

Transferred-in costs from the molding department follows (using weighted-average):

(4) Work-in-Process Inventory—Finishing Department 111,320
Work-in-Process Inventory—Molding Department 111,320
To record the weighted-average method of the cost
of goods completed in the malding department and
transferred out to the finishing department.

Product units finished are as follows (using weighted-average):

(5) Finished Goods Inventory 200,490
Work-in-Process Inventory—Finishing Department 200,490
To record the weighted-average method of the cost of
goods completed in the finishing department.

LEARNING OBJECTIVE 8 Activity-Based Costing and the Theory of Constraints
Explain how process costing Process costing systems are appropriate where there are one or a few homogeneous products,
systems are implemented and as in many process industries such as chemical or paper manufacturing. The goal of the cost-
enhanced in practice. . . . . - . ..

ing system is to account for production costs in the cost of work-in-process units and finished

|
‘ Implementation and Enhancement of Process Costing )
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Backflush costing

is a method that charges current
production costs (using standard
costs) directly to finished goods
inventory without accounting for
the flows in and out of work-in-
process.

products in the production cost report. There is little need for cost information to identify
the cost of different products or different customer jobs, because there are only one or a few
products and they all go through the same processing and thus have the same unit cost. But
sometimes the process-based manufacturer has very different products going through different
processes, making the process costing system by itself inadequate. For example, Reichhold Inc.
(www.reichhold.com), a manufacturer of industrial chemicals, adhesives, and other products,
is a process company that uses processing costing, but has adapted the system to include activ-
ity-based costing, because of its product variety. While most of its products go through similar
processing steps (cleaning, reacting, filtration, and blending) some products require much
more time in some steps than other products. For example, one Reichhold product requires
careful cleanup of the vat where it is processed, because even very small quantities of the
chemical can contaminate other products that are later processed in the vat. So, activity-based
costing is used to properly charge the extra cleanup costs to this product.* Activity-based cost-
ing is an important enhancement to process costing when product and process variety arises.

Similarly, process costing information is not intended to help the firm determine the most
profitable product mix or to identify the most profitable use of the plant. These questions
require analyses that utilize the products’ contribution margins and the location of production
constraints in the plant. To determine the most profitable product mix, the process firm would
use the contribution methods explained in Chapter 11 and the theory of constraints method
explained in Chapter 13. For example, Reichhold could use the theory of constraints to iden-
tify the bottlenecks in the manufacture of its products. After determining which processing
step (such as cleaning or reacting) constrains throughput for the plant, Reichhold could adjust
production schedules to most profitably use this constraint.

Just-in-Time Systems and Backflush Costing

Firms use the just-in-time (JIT) method to minimize inventory and improve quality by carefully
coordinating the receipt of raw materials and the delivery of product with the manufacturing
processes in the plant. The goal is to have little or no raw material, work-in-process, or finished
goods inventory in the plant. This saves costs that arise from holding inventory, including the
risk of damage, theft, loss, or failure to find a customer for the finished product. Since inventory
is minimal in an effective JIT system, there is no need for a system such as process costing to
determine equivalent units and to account for production costs in work-in-process and finished
goods. Simpler methods such as backflush costing can be used instead. These methods charge
current production costs (using standard unit costs) directly to finished goods inventory, without
accounting for the flows in and out of the Work-in-Process account. Any difference between these
standard unit costs and actual costs is typically very small and is charged to cost of goods sold
at the end of the year. While not in compliance with generally accepted accounting principles
(because the small amount of work-in-process inventory is not valued and placed on the balance
sheet), the backflush method is reasonable and convenient for a JIT production environment.

A brief illustration of backflush costing follows. Assume that a company has the following
information for a given month of activity:

Purchase of direct materials $100,000
Actual cost of materials used $92,000
Conversion costincurred $145,000
Direct materials standard cost $5 per unit
Conversion cost at standard $8 per unit
Total standard cost $13 per unit
Units produced 18,000 units
Units sold 17,000 units

The cost of production using the backflush method is $13 X 18,000 = $234,000, of
which $90,000 (= $5 X 18,000) is materials and $144,000 (= $8 X 18,000) is conversion.

' “Edward Blocher, Betty Wong, and Christopher T. McKittrick, “Making Bottom-Up ABC Work at Reichhold, Inc,” Strategic
Finance, April 2002, pp. 51-55. Also, activity-based costing together with process costing has been used in health care
applications: William N. Zelman, “Animated-Simulation Modeling Facilitates Clinical Process Costing, Healthcare Financial
Management, September 2001.


http://www.reichhold.com
http://www.reichhold.com
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The following journal entries show how the costs are applied and cost of goods sold is deter-
mined using the following five steps.

1. Materials inventory is increased for the amount of purchases, $100,000.

2. The conversion cost account is increased for the amount of conversion costs incurred,
$145,000.

3. Finished goods are shown at the standard cost for 18,000 units completed, $234,000; this
includes $90,000 of materials cost and $144,000 of applied conversion cost.

4. Cost of goods sold are shown for sales of 17,000 units, $221,000 = 17,000 X $13.

5. At the end of the accounting period, the difference ($1,000) between incurred ($145,000)
and applied ($144,000) conversion costs is closed to the Cost of Goods Sold account. Also,
the $2,000 difference between the actual usage of materials ($92,000) and the standard
($90,000) is closed to Cost of Goods Sold.

(1) Materials Inventory 100,000

Accounts Payable, Cash 100,000
(2) Conversion Cost Incurred 145,000

Wages payable, other accounts 145,000
(3) Finished goods 234,000

Materials inventory (for actual usage) 90,000

Conversion Cost applied 144,000
(4) Cost of Goods Sold 221,000

Finished Goods 221,000
(5a) Conversion Cost Applied 144,000

Cost of Goods Sold 1,000

Conversion Cost Incurred 145,000
(5b) Cost of Goods Sold 2,000

Materials Inventory 2,000

The final amount for cost of goods sold is therefore $221,000 + $1,000 +$2,000 = $224,000.
The above presents a simple approach that is used when work-in-process is negligible. The use
of standard costs means that product costs can be quickly and conveniently calculated for both
production and sales; the differences between actual and standard costs are usually small and are
closed to Cost of Goods Sold at the end of the period. A full explanation of standard costs and
standard cost variances is provided in Chapters 14 and 15.

Process costing is a product cost system that accumulates costs in processing departments and
allocates them to all units processed during the period, including both completed and partially
completed units. It is used by firms producing homogeneous products on a continuous basis
to assign manufacturing costs to units in production during the period. Firms that use process
costing include paint, chemical, oil-refining, and food-processing companies.

Process costing systems provide information so managers can make strategic decisions
regarding products and customers, manufacturing methods, pricing options, overhead allocation
methods, and other long-term issues.
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Appendix

Equivalent units are the number of the same or similar completed units that could have
been produced given the amount of work actually performed on both complete and partially
completed units.

The key document in a typical process costing system is the production cost report
that summarizes the physical units and equivalent units of a production department, the
costs incurred during the period, and the costs assigned to goods both completed and
transferred out as well as to ending work-in-process inventories. The preparation of a pro-
duction cost report includes five steps: (1) analyze physical units, (2) calculate equivalent
units, (3) determine total costs to account for, (4) compute unit costs, and (5) assign total
manufacturing costs.

The two methods of preparing the departmental production cost report in process costing
are the weighted-average method and first-in, first-out (FIFO) method. The weighted-average
method includes costs incurred in both current and prior periods that are shown as the begin-
ning work-in-process inventory of this period. The FIFO method includes only costs incurred
during the current period in calculating unit cost.

Most manufacturing firms have several departments or use processes that require several
steps. As the product passes from one department to another, the costs from the prior depart-
ment are transferred-in costs or prior department costs. Process costing with multiple depart-
ments should include the transferred-in cost as the fourth cost element in addition to direct
materials, direct labor, and factory overhead costs.

LEARNING OBJECTIVE 9

Account for spoilage in process
costing.

Spoilage in Process Costing

In this appendix we explain the two types of spoilage—normal and abnormal. Normal spoil-
age occurs under normal operating conditions. It is uncontrollable in the short term and is
considered a part of product cost. That is, the costs of lost units are absorbed by the good units
produced. Abnormal spoilage exceeds expected losses under efficient operating conditions
and is charged as a loss to operations in the period detected.

Two approaches are used to account for normal spoilage in process costing systems. The
first approach is to count the number of spoiled units, prepare a separate equivalent unit com-
putation with the cost per unit of the spoiled goods, and then allocate the cost to the good
units produced. The second approach is to omit the spoiled units in computing the equivalent
units of production; the spoilage cost is thus included as part of total manufacturing costs. The
first approach provides more accurate product costs because it computes the costs associated
with normal spoilage and spreads them over the good units produced. The second approach is
less accurate because it spreads the costs of normal spoilage over all units—good completed
units, units in ending work-in-process inventory, and abnormal spoiled units. This appendix
discusses only the first approach.

Consider Diamond Company, which has the following data for the current period:

Units Cost

Beginning work-in-process inventory 2,000

Direct materials (100 percent complete) $100,000

Conversion costs (75 percent complete) 80,000
Units started in the period 8,000
Costs incurred during the period

Direct materials 300,000

Conversion costs 405,000
Ending work-in-process inventory 2,000

Direct materials (100 percent complete)

Conversion costs (80 percent complete)
Completed and transferred out (good units produced) 7,000
Normal spoilage is 10 percent of good units produced 700
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Diamond Company’s
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Diamond Company inspects all products at the completion point. Inspection at the comple-
tion point means that all costs incurred to the completion point are spoiled; the unit cost of
spoilage is thus the total cost per equivalent unit. If the inspection point is earlier, then spoil-
age cost can be reduced; the cost of spoilage is then adjusted accordingly.

Using the five-step procedure described in the chapter, we need only add normal spoilage
and abnormal spoilage components in calculations.

Step 1. Analyze Physical Flow of Production Units

With 7,000 good production units completed in May, the normal spoiled units total
700 (7,000 X 10%). Assume abnormal spoilage is 300 spoiled units.

Step 2. Calculate Equivalent Units

Equivalent units for spoilage are calculated in the same way as good units. Normal and
abnormal spoiled units are included in the calculation of equivalent units. Since the company
inspects all products at the completion point, the same amount of work is performed on each
completed good unit and each spoiled unit.

Step 3. Determine Total Costs

These costs include all costs in the beginning work-in-process inventory and all costs added
during the period. The detail of this step is similar to the process costing procedure without
spoilage incurred.

Step 4. Compute Cost per Equivalent Unit
The detail of this step is similar to the process costing procedure without any spoilage.

Step 5. Assign Total Manufacturing Costs to Units Completed, Ending WIP, and
Abnormal Spoilage

Exhibit 6A.1 summarizes the five-step procedure for the weighted-average process costing
method, including both normal and abnormal spoilage. Exhibit 6A.2 is the production cost
report under the FIFO process costing method.

Production Quantity Information

Step 1: Step 2:
Analyze Flow of Physical Units Calculate Equivalent Units
Physical Completion Direct Conversion
Units Percentage Materials Costs
Input
Work-in-process, May 1 2,000
Direct materials 100%
Conversion 75
Number started 8,000
Total to account for 10,000
Output
Units completed 7,000 100% 7,000 7,000
Normal spoilage (10%) 700 700 700
Abnormal spoilage 300 300 300
Work-in-process, May 31 2,000
Direct materials 100 2,000
Conversion 80 1,600
Total accounted for
Total equivalent units 10,000 10,000 9,600

(Continued)
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EXHIBIT 6A.1
(Continued) Unit Cost Determination
Direct Conversion
Step 3: Determine Total Costs Materials Costs Total
Work-in-process, May 1 $100,000 $ 80,000 $180,000
Costs added during period 300,000 405,000 705,000
Total costs to account for $400,000 $485,000 $885,000
Step 4: Compute Cost per Equivalent Unit
Divide by number of equivalent
units __ 10,000 __ 9,600
Equivalent unit costs $ 40.00 $ 50.521 $ 90.521
Cost Assignment
Step 5: Assign Total Completed and Ending Work-in-
Manufacturing Costs Transferred out Process Total
Goods completed and transferred out
[(Goods units 7,000 +
Normal spoilage 700)
X $90.521] $697,011 $697,011
Abnormal spoilage
(300 < $90.521) 27,156
Work-in-process, May 31
Direct materials
(2,000 < $40.00) $ 80,000 80,000
Conversion
(1,600 < $50.521) 80,833 80,833
Total costs accounted for $697,011 $160,833 $885,000
EXHIBIT 6A.2 . . .
Diamond Company’s FIFO Production Quantity Information
Production Cost Report Step 1: Analyze Flow Step 2: Calculate
of Physical Units Equivalent Units
Physical Direct Conversion
Units Materials Costs
Input
Work-in-process
beginning inventory 2,000 (100%) (75%)
Started this period 8,000
Total to account for 10,000
Output
Completed 7,000 7,000 7,000
Normal spoilage (10 percent) 700 700 700
Abnormal spoilage 300 300 300
Work-in-process
ending inventory 2,000 (80%) 2,000 1,600
Total accounted for 10,000
Total work done to date - 10,000 9,600
Work-in-process
beginning inventory (2,000) (1,500)
Total work done this period (Total 8,000 8,100

equivalent units) (Continued)
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Unit Cost Determination

Step 3: Determine Total Direct Conversion
Costs For Materials Costs Total

Work-in-process

beginning inventory $100,000 $ 80,000 $180,000
Current cost 300,000 405,000 705,000
Total costs to account for $400,000 $485,000 $885,000
Step 4: Compute Cost per Equivalent Unit
($300,000/ ($405,000/
8,000) = 8,100) =
Cost per equivalent unit $ 37.50 $ 50.00 $ 87.50
Cost Assignment
Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Units completed and transferred out (7,000)
Beginning work-in-process $180,000 $180,000
Current cost to complete
conversion (500 X $50) 25,000 25,000
Total from beginning work-in-process $205,000 $205,000
Units started & finished (5,000 X $87.50) 437,500 437,500
Normal spoilage (700 X $87.50) 61,250 61,250
Total cost completed and transferred out $703,750 $703,750
Abnormal spoilage (300 X $87.50) 26,250
Ending work-in-process (2,000)
Materials (2,000 X $37.50) $ 75,000 75,000
Conversion (1,600 X $50) — 80,000 80,000
Total costs accounted for $703,750 $155,000 $885,000
Key Terms  backflush costing, 202 production cost report, 183 units to account for, 185
equivalent units, 181 transferred-in costs, 195 weighted-average method, 184
FIFO method, 184 units accounted for, 185

Comments on Cost
Management
in Action

Achieving sustainability requires a carefully planned and executed policy for reducing the firm’s envi-
ronmental and social footprint. This could be measured in a number of ways, such as the amount of waste
products, workplace injuries, carbon and sulfur emissions (as indicated in Exhibit 2.8), and other social and
environmental indicators.

Marc Epstein notes that Royal Dutch Shell and Alcoa, two large process firms, employ review processes
to assess human rights risks, health, safety, and other environmental issues before investing in a new loca-
tion. Other initiatives include those by Wal-Mart in recent years to redesign its product distribution system
to reduce fuel usage by over 30 percent. Other companies are using solar energy, some to the extent that they
can sell energy back to the energy grid provided by the energy companies. In other initiatives in agriculture,
genetic engineering and improved seed and planting methods have reduced the need for fertilizer and other
soil treatments, saving the cost and also the environmental impact of these chemicals. There are many other
stories that you may know of. The Epstein publications cited below provide additional examples.

Source: Marc J. Epstein, “Implementing Corporate Sustainability: Measuring and Managing Social and Environmental Impacts,”
Strategic Finance, January 2008, pp. 25-31; Marc J. Epstein, Making Sustainability Work: Best Practices in Managing and Measuring
Corporate Social, Environmental and Economic Impacts (San Francisco: Berrett-Koehler, 2008).
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Self-Study Problems
(For solutions, please turn
to the end of the chapter.)

1. Weighted-Average Method versus FIFO Method

Smith Electronic Company’s chip-mounting production department had 300 units of unfinished product,
each 40 percent complete on September 30. During October of the same year, this department put another
900 units into production and completed 1,000 units and transferred them to the next production depart-
ment. At the end of October, 200 units of unfinished product, 70 percent completed, were recorded in
the ending work-in-process inventory. Smith Company introduces all direct materials when the production
process is 50 percent complete. Direct labor and factory overhead (i.e., conversion) costs are added uni-
formly throughout the process.
Following is a summary of production costs incurred during October:

Direct Materials Conversion Costs
Beginning work-in-process $2,202
Current costs $9,600 6,120
Total costs $9 600 $8.322

Required
1. Calculate each of the following amounts using weighted-average process costing:
a. Equivalent units of direct materials and conversion.
b. Unit costs of direct materials and conversion.
c. Cost of goods completed and transferred out during the period.
d. Cost of work-in-process inventory at the end of the period.
2. Prepare a production cost report for October using the weighted-average method.
3. Repeat requirement 1 using the FIFO method.
4. Repeat requirement 2 using the FIFO method.

2. Weighted-Average Method versus FIFO Method with Transferred-In Cost

Reed Company has two departments, a machining department and a finishing department. The following
information relates to the finishing department: work-in-process, November 1, was 10 units, 40 percent
completed, consisting of $100 transferred-in costs, $80 direct materials, and $52 conversion costs. Produc-
tion completed for November totaled 82 units; work-in-process, November 30, is 8 units, 50 percent com-
pleted. All finishing department direct materials are introduced at the start of the process; conversion costs
are incurred uniformly throughout the process. Transferred-in costs from the machining department during
November were $800; direct materials added were $720; conversion costs incurred were $861. Following is
the summary data of Reed Company’s finishing department:

Work-in-process, November 1, 10 units:

Transferred-in: 100 percent complete $ 100

Direct materials: 100 percent complete 80

Conversion: 40 percent complete 52

Balance in work-in-process, November 1 $ 232
Units transferred in from machining department

during November 80 units
Units completed during November and

transferred out to finished goods inventory 82 units
Work-in-process, November 30 8 units

Transferred-in: 100 percent complete
Direct materials: 100 percent complete
Conversion: 50 percent complete

(Continued)
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Costs incurred during November

Transferred-in $ 800
Direct materials 720
Conversion 861
Total current costs $2,381

Required
1. Prepare a production cost report for November using the weighted-average method.
2. Prepare a production cost report for November using the FIFO method.

Questi ONsS 6-1 What are the typical characteristics of a company that should use a process costing system?
6-2 List three types of industries that would likely use process costing.
6-3 Explain the primary differences between job costing and process costing.
6-4 What does the term equivalent units mean?

6-5 How is the equivalent unit calculation affected when direct materials are added at the beginning of the
process rather than uniformly throughout the process?

6-6 What is a production cost report? What are the five key steps in preparing a production cost report?

6-7 What is the distinction between equivalent units under the FIFO method and equivalent units under
the weighted-average method?

6-8 Identify the conditions under which the weighted-average method of process costing is
inappropriate.

6-9 Specify the advantage of the weighted-average method of process costing in contrast to the FIFO
method.

6-10 From the standpoint of cost control, why is the FIFO method superior to the weighted-average
method? Is it possible to monitor cost trends using the weighted-average method?

6-11 What are transferred-in costs?

6-12 Suppose that manufacturing is performed in sequential production departments. Prepare a jour-
nal entry to show a transfer of partially completed units from the first department to the second
department.

6-13 Under the weighted-average method, all units transferred out are treated the same way. How does this
differ from the FIFO method of handling units transferred out?

6-14 Under the FIFO method, only current period costs and work are included in unit costs and equivalent
units computation. Under the weighted-average method, what assumptions are made when unit costs
and equivalent units are computed?

6-15 What is the main difference between journal entries in process costing and in job costing?
6-16 What is the difference between process costing and backflush costing?
6-17 Describe the effect of automation on the process costing system.

Brief Exercises Required For problems 6-18 to 6-21, fill in the missing amount.

6-18 Work-in-process inventory, February 1 80,000 units
Work-in-process inventory, February 28 ?
Units started during February 60,000
Units completed during February 75,000

6-19 Work-in-process inventory, June 1 ?
Work-in-process inventory, June 30 55,000 gallons
Units started during June 75,000 gallons
Units completed during June 83,000 gallons

6-20 Work-in-process inventory, September 1 5,500 tons
Work-in-process inventory, September 30 3,400 tons
Units started during September ?
Units completed during September 7,300 tons
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Exercises

6-21 Work-in-process inventory, November 1 45,000 units
Work-in-process inventory, November 30 23,000 units
Units started during November 57,000 units
Units completed during November ?

6-22 Beginning work-in-process is 2,000 units; units completed is 44,000 units, and ending work-in-
process is 3,000 units, which are 100 percent complete for materials and 50 percent complete for
conversion costs. The beginning work-in-process inventory is 100 percent complete for materials and
50 percent complete for conversion.

a. What are the equivalent units for materials and conversion using the weighted average method?
b. What are the equivalent units for materials and conversion using the FIFO method?
6-23 Cost per equivalent unit is $2 per EU for materials and $3 per EU for conversion. There are no trans-

ferred-in costs and no spoilage. What is the cost of goods completed if 10,000 units are completed
and 1,000 are in ending inventory?

6-24 Abnormal spoilage is 100 units and normal spoilage is 400 units. Beginning work-in-process inven-
tory consisted of 5,000 units; 20,000 units were started; and 22,000 units were completed this period.
How many units are in ending work-in-process?

6-25 The number of abnormal spoiled units is 300 and the cost per equivalent unit is $2 for materials and $3
for conversion. The inspection point is at the end of processing. There are 600 units in ending work-in-
process and 200 normal spoiled units. What is the cost of spoilage shown separately on the cost report?

6-26 There is no spoilage, the beginning work-in-process inventory is 6,000 units, and the ending work-in-
process inventory is 4,000 units for the second department in a two department process. What is the
number of units transferred in to the second department if good output of the second department is

35,000 units?

6-27 Equivalent Units; Weighted-Average Method Oregon Fisheries, Inc., processes salmon for vari-
ous distributors. Two departments, processing and packaging, are involved. Data relating to tons of
salmon sent to the processing department during May follow:

Percent Completed
Tons of Salmon Materials Conversion
Work-in-process inventory, May 1 1,500 80% 70%
Work-in-process inventory, May 31 2,500 50 30
Started processing during May 8,000
Required

1. Calculate the number of tons completed and transferred out during the month.
2. Calculate the number of equivalent units for both materials and conversion for the month of May, assum-
ing that the company uses the weighted-average method.

6-28 Process Costing in Sugar Manufacturing The food-processing industry, as for most process indus-
tries, is a common user of process costing. Consider for example the sugar manufacturing industry.
The processes in sugar manufacturing can differ depending on the agricultural product used to pro-
duce sugar. When sugar cane is used, the sequence of processes looks something like this:

First: Cane shredding The sugar cane is shredded into small pieces to facilitate its move-
ment through the milling machine.

Second: Milling The shredded cane is crushed between the rollers in the milling machine
to produce the cane juice.

Third: Heating and adding lime In this step, the cane juice is heated to concentrate the
juice, and lime is added to reduce acidity.

Fourth: Clarifying Impure elements are removed from the juice.

Fifth: Evaporating and Separating. Here the juice is heated, vacuum is applied, and the
liquid is centrifuged to remove the molasses and to produce what is called raw sugar.

Sixth: Crystallizing The raw sugar is melted and carbon-filtered to produce the refined
sugar.

Seventh: Drying. The refined sugar is dried and made ready for packaging.
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Due to the nature of the seven processes, there is a relatively large amount of work-in-process inven-
tory at any point in time. Also, sugar cane and raw sugar commaodity prices can be stable for a period
of time but there are periods of high volatility caused by, for example, India’s mandate in 2007 to
develop ethanol fuel; or the supply/demand imbalance in 1980 that sent prices up. Also, government
price supports, import restrictions, and quotas affect the price of sugar cane. For example, as part of
its development policy, the EU in recent years paid above market rates for sugar from a number of
African, Caribbean, and Pacific countries, many of them former colonies of European countries.

Required
1. Are firms that produce sugar likely to incur transferred-in costs? Why or why not?

2. Should a sugar producer use the FIFO or the weighted-average method for the process cost report?
Explain your answer.

3. Identify and explain any sustainability issues for the production of sugar.
4. Identify and interpret the significance of any global issues for the production of sugar.
6-29 Equivalent Units; Weighted-Average Method Eastern Oregon Lumber Company grows, har-

vests, and processes timber for use as building lumber. The following data pertain to the company’s
sawmill:

Work-in-process inventory, January 1

(materials: 60 percent; conversion: 40 percent) 30,000 units
Work-in-process inventory, December 31
(materials: 70 percent; conversion: 60 percent) 15,000 units

During the year the company started 150,000 units in production.
Required Prepare a physical flow schedule and compute the number of equivalent units of both direct
materials and conversion for the year, using the weighted-average method.

6-30 Equivalent Units; Weighted-Average and FIFO Methods Industrial Chemical Company refines a
variety of petrochemical products. These data are from the firm’s Houston plant:

Work-in-process inventory, September 1 4,000,000 gallons
Direct materials 100 percent completed
Conversion 25 percent completed

Units started in process during September 4,850,000 gallons

Work-in-process inventory, September 30 2,400,000 gallons
Direct materials 100 percent completed
Conversion 60 percent completed

Required Compute the equivalent units of direct material and conversion for the month of September. Use
both the weighted-average and the FIFO methods.

6-31 Equivalent Units; Weighted-Average and FIFO Methods Baker Company has the following infor-
mation for December 1 to December 31. All direct materials are 100 percent complete; beginning

materials cost $12,000.

Beginning balance Completed 800 units and
December 200 units, transferred to finished
9 percent complete goods inventory $140,000
for conversion $14,000

Direct materials 54,000

Direct labor 34,000

Factory overhead
Property taxes 6,000
Depreciation 32,000
Utilities 18,000
Indirect labor 4,000

Ending balance December 31,

300 units, 12 percent complete 22,000
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Required Calculate equivalent units using the weighted-average and FIFO methods.

6-32 Equivalent Units; Weighted-Average Hawthorne Motor Company rebuilds automobile engines that
have been damaged or are in need of extensive repair. The rebuilt engine has a 100,000-mile warranty
and is purchased by auto shops, large motor pools in companies and governmental units, and some indi-
vidual auto owners. The Dayton plant at Hawthorne specializes in the Ford V6 engine. Approximately
600 to 800 engines are rebuilt each month, and the costs of the plant are assigned to monthly production
using weighted-average process costing. The current month began with a work-in-process inventory
of 200 engines which were 50 percent complete for materials and 50 percent complete for conversion
costs. The materials cost in beginning work-in-process was $50,000, while the conversion cost was
$60,000. 600 engines were completed and shipped out during the month, and total materials cost of
$550,000 and conversion cost of $640,000 were incurred during the month. The ending work-in-process
of 200 units was 20 percent complete for materials and 40 percent complete for conversion costs.

Required Compute the cost per equivalent unit for materials and conversion for the month.

6-33 Equivalent Units; Weighted-Average and FIFO Unit Cost Solidad Company calculates the cost for an
equivalent unit of production using process costing.

Data for June
Work-in-process inventory, June 1: 30,000 units
Direct materials: 100 percent complete $ 60,000
Conversion: 20 percent complete 24,000
Balance in work-in-process, June 1 $ 84,000
Units started during June 50,000
Units completed and transferred 60,000
Work-in-process inventory, June 30 20,000

Direct materials: 100 percent complete
Conversion: 70 percent complete
Costincurred during June

Direct materials $120,000
Conversion costs
Direct labor 120,000
Applied overhead 180,000
Total conversion costs $300,000

Required
1. Compute cost per equivalent unit for both the weighted-average and FIFO methods.
2. Explain the difference between the FIFO and weighted-average unit costs.

6-34 Journal Entries NYI Corporation manufactures decorative window glass in two sequential depart-
ments. These data pertain to the month of August:

Department 1 Department 2
Direct materials used for production $ 55,000 $ 32,000
Direct labor 160,000 320,000
Applied factory overhead 340,000 250,000
Costs of goods completed and transferred 850,000 740,000

Required Prepare journal entries to record these events:
1. Incurrence of direct materials and direct labor. Application of factory overhead in department 1.
2. Transfer of products from department 1 to department 2.
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3. Incurrence of direct materials and direct labor. Application of factory overhead in department 2.
4. Transfer of complete products from department 2 to finished goods inventory.

7 6-35 FIFO Method Taxes R Us (TRU), an income tax preparation firm, uses the FIFO method of process
@ costing for the monthly reports. TRU has no materials cost in the preparation of the returns. The fol-
lowing shows its March information:

Returns in process, March 1(30% complete) 100

Returns started in March 1,600

Returns in process, March 31 (90% complete) 200

Labor and overhead costs for returns in process, March 1 $ 2500

Labor and overhead costs incurred in March $173,250

Required Calculate the following amounts for conversion costs using the FIFO method:
1. Equivalent units.

Cost per equivalent unit.

3. Cost of completed returns for the month of March.

4. Cost of returns in process as of March 31.

>

6-36 Backflush Costing Chen Manufacturing uses backflush costing. Chen has the following informa-
tion for the most recent month of activity:

Purchase of direct materials $725,000
Direct materials used $705,000
Conversion costincurred $1,450,000
Direct materials standard cost $20 per unit
Conversion cost at standard $40 per unit
Units produced 35,000 units
Units sold 33,000 units

Required
1. Prepare the journal entries for purchase of materials, conversion costs, the completion of product during
the month, the sale of product, and the closing entry.

2. Under what conditions is backflush costing used in practice?

6-37 Backflush Costing Grand Marine Inc. (GMI) manufactures sailcloth used by sailmakers that pro-
duce sails for sailboats. GMI’s sailcloth is the conventional polyester-based sail material and is used
widely in recreational boating. Sailmakers throughout the world use GMI’s sailcloth. The manufac-
ture of sailcloth has a small number of processes, and GMI integrates them carefully so that there is
very little work-in-process inventory. The product is measured in yards of cloth, which is prepared
in rolls 42 inches wide. Because it has little work-in-process inventory, GMI also uses backflush
accounting to simplify the accounting for its operations. GMI has the following information for the
most recent accounting period. The beginning inventory of polyester fiber was $142,000 and the end-
ing inventory was $147,000.

Polyester fiber purchased $690,000

Conversion cost incurred $1,300,000

Direct materials standard cost $4.35 per yard of cloth
Conversion standard cost $8.50 per yard of cloth
Units produced 155,000 yards of cloth

Required Show the entries for manufacturing costs, completion of 155,000 yards of product, and the
closing entries.
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Problems 6-38 Weighted-Average Method Gifford, Inc. produces a single model of a popular cell phone in large
quantities. A single cell phone moves through two departments, assembly and testing. The manufac-
turing costs in the assembly department during March follow:

Direct materials added $187,500
Conversion costs 165,410
$352,910

The assembly department has no beginning work-in-process inventory. During the month, it
started 25,000 cell phones, but only 22,000 were fully completed and transferred to the testing depart-
ment. All parts had been made and placed in the remaining 3,000 cell phones, but only 60 percent
of the conversion had been completed. The company uses the weighted-average method of process
costing to accumulate product costs.

Required

1. Compute the equivalent units and cost per equivalent unit for March in the assembly department.
2. Compute the costs of units completed and transferred to the testing department.

3. Compute the costs of the ending work-in-process.

6-39 Weighted-Average Method South Atlantic Pulp Company processes wood pulp for manufacturing
various paper products. The company employs a process costing system for its manufacturing opera-
tions. All direct materials are added at the beginning of the process, and conversion costs are incurred
uniformly throughout the process. This is the company’s production schedule for May:

Percent Completed

Tons of Pulp Materials Conversion

Work-in-process inventory, May 1 6,000 100% 50%
Started during May 15,000
Units to account for 21,000
Units from beginning work-in-process,

which were completed and

transferred out during May 6000
Started and completed during May 12,000
Work-in-process inventory, May 31 3,000 100% 50%
Total units accounted for 21,000

The following cost data are available:

Work-in-process inventory, May 1

Direct materials $ 88,000
Conversion 126,000
Costs incurred during May
Direct materials 220,000
Conversion 356,000
Required
1. Calculate equivalent units of direct materials and conversion during May. Use the weighted-average
method.

2. Calculate the cost per equivalent unit for both direct materials and conversion during May. Use the
weighted-average method.

6-40 FIFO Method Refer to the information in Problem 6-39.

Required Complete Problem 6-39 using the FIFO method.
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6-41 Weighted-Average Method Cuevas Company manufactures a single product that goes through two
processes, mixing and cooking. These data pertain to the mixing department for August:

Work-in-process inventory, August 1

Conversion: 80 percent complete 33,000 units
Work-in-process inventory, August 31
Conversion: 40 percent complete 27,000 units
Units started into production 54,000
Units completed and transferred out ?
Costs
Work-in-process inventory, August 1
Material X $ 64,800
Material Y 89,100
Conversion 119,880
Costs added during August
Material X 152,700
Material Y 135,900
Conversion 304,920

Material X is added at the beginning of work in the mixing department. Material Y is also added in
the mixing department, but not until product units are 60 percent complete with regard to conversion.
Conversion costs are incurred uniformly during the process. The company uses the weighted-average
cost method.

Required

1. Calculate equivalent units of material X, material Y, and conversion for the mixing department.
2. Calculate costs per equivalent unit for material X, material Y, and conversion.

3. Calculate the cost of units transferred out.

4. Calculate the cost of ending work-in-process inventory.

6-42 FIFO Method Jenice Company uses FIFO process costing to account for the costs of its single
product. Production begins in the fabrication department, where units of direct materials are molded
into various connecting parts. After fabrication is complete, the units are transferred to the assembly
department, which adds no material. After assembly is complete, the units are transferred to the pack-
aging department, which packages units for shipment. After the units have been packaged, the final
products are transferred to the shipping department. A partially completed production cost report for
the month of May in the fabrication department follows:

JENICE COMPANY
Fabrication Department—Production Cost Report
For the Month of May
Quantity Schedule Units
Units to be accounted for
Work-in-process inventory, May 1
(materials: 100 percent; conversion: 40 percent) 3,000
Started into production ?
Total units to be accounted for ?
Units accounted for as follows
Transferred to department Y
Units from the beginning inventory ?
Units started and completed this month ?
Work-in-process inventory, May 31 4,000

(materials: 100 percent; conversion: 60 percent)
Total units accounted for ?

(Continued)
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Equivalent Units and Unit Costs Materials Conversion Total
Cost added during May $172,500 $224,900 ?
Equivalent units ? ?

Unit Cost ? ? ?

Cost Assignment
Cost to be accounted for
?

Cost accounted for as follows:
?

The cost incurred in the fabrication department’s work-in-process inventory at May 1 is $13,800.
The assembly department’s production cost report for the month of May shows that the number of
transferred-in units is 68,000.

Required
1. Fill in the missing amounts in the quantity schedule and complete the equivalent units and costs.
2. Complete the cost assignment part of the production cost report.

the clothing industry in a suburb of Shanghai. The following data in Chinese currency called yuan

@ 6-43 Weighted-Average Method China Pacific Company manufactures a variety of natural fabrics for
pertain to the month of October.

Work-in-process inventory, October 1 25,000 units
Direct materials: 60 percent complete 57,000 yuan
Conversion: 30 percent complete 45,000 yuan

Costincurred during October
Direct materials 736,000 yuan
Conversion 1,094,950 yuan

During October, 175,000 units were completed and transferred out. At the end of the month,
30,000 units (direct materials 80 percent and conversion 40 percent complete) remain in work-in-
process inventory.

Required Calculate each of the following amounts using weighted-average process costing.
1. Equivalent units of direct materials and conversion.

Unit costs of direct materials and conversion.

Cost of goods completed and transferred out during October.

Cost of the work-in-process inventory at October 31.

Check the most recent issue of The Wall Street Journal or go to http://www.federalreserve.gov/releases/
H10/hist/ to learn the exchange rate between the U.S. dollar and the Chinese yuan.

o s D

6-44 Weighted-Average Method; Transferred-in Costs Holton Tool Company has two departments,
assembly and finishing. The assembly department takes purchased parts and assembles the final
product. The finishing department performs testing and adds other materials and packages the prod-
uct. Direct materials are added at the end of the process in the finishing department. The following
summarizes the finishing department’s operations for the month of July.

Number of Units

Work-in-process, June 30, 50% complete for conversion costs 3,000
Transferred in during July 28,000
Completed during July 27,000

Work-in-process, July 31, 50% complete for conversion costs 4,000
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Costs
Work-in-process, June 30 (transferred-in costs: $40,000;
conversion costs: $30,000) $ 70,000
Transferred-in from assembly department during July 150,000
Direct materials added during July 60,000
Conversion added during July 80,000
Total to account for $360,000

Required Calculate each of the following amounts for the finishing department using the weighted-average
process costing method:

1. Equivalent units of transferred-in direct materials and conversion.
2. Unit costs of transferred-in, direct materials, and conversion.

3. Cost of goods completed and transferred out during July.

4. Cost of work-in-process inventory at July 31.

6-45

Reconditioning Service; Weighted-Average Method Golf World Inc. (GWI) sells products and ser-
vices for the sport of golf. One of its key business units specializes in the repair and reconditioning
of golf carts. GWI enters into contracts with a number of golf clubs throughout the U.S. in which
the clubs send their carts to GWI for a complete recondition: motor, frame repair where necessary,
and replacement of seat covers and canvas tops. The clubs usually will cycle 10-15 percent of their
carts through this process each year. Because GWI’s business has been growing steadily, it is very
important to complete the reconditioning of the carts within a budgeted time and cost. The firm uses
weighted-average process costing to keep track of the costs incurred in the reconditioning process.

GWI’s golf cart operations has the following information for the month of November, in which
1,200 carts were started for reconditioning:

Beginning WIP: 150 units, 50 percent complete for materials ($15,000) and 30 percent complete for
conversion ($20,000)

Current costs:
Materials: $200,000
Conversion: $385,000 (conversion costs for GWI usually average about $250 to $320 per unit,
based on an average of 1,000-1,300 units completed each month)
Ending WIP: 300 units, 30 percent complete for materials and 20 percent complete for conversion

Required
1. Complete the cost report for the month of November.

2. GWI is scheduled to start another batch of 1,500 carts for reconditioning in December. Comment on the
information the cost report contains regarding planning for December’s work.

6-46 Weighted-Average Method Sosna Company has a department that manufactures wood trusses

(wood frames used in the construction industry). The following information is for the production of
these trusses for the month of February:

Work-in-process inventory, February 1 5,000 trusses
Direct materials cost: 100 percent complete $100,000
Conversion: 20 percent complete $135,000

Units started during February 12,000 trusses

Units completed during February and transferred out 13,000 trusses

Work-in-process inventory, February 29
Direct materials: 100 percent complete
Conversion cost: 40 percent complete
Costs incurred during February
Direct materials $ 50,000
Conversion $ 95,000
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Required Using the weighted-average method, calculate the following:
1. Costs per equivalent unit.

Cost of goods completed and transferred out.

Cost remaining in the ending work-in-process inventory.

Assume that you are the company’s controller. The production department’s February unit cost is higher
than standard cost. If the manager of the first department asks you to do him a favor by increasing the
ending inventory completion percentage from 40 to 60 percent to lower the unit costs, what should you
do? How much would unit cost be affected by this request?

> o

6-47 FIFO Method Refer to the information in problem 6-46.
Required Repeat Problem 6-46 using the FIFO method.

6-48 FIFO Method; Journal Entries You are engaged in the audit of the December 31, 2010, finan-
cial statements of Epworth Products Corporation. You are attempting to verify the costing of the
work-in-process and finished goods ending inventories that were recorded on Epworth’s books as
follows:

Units Cost
Work-in-process (50 percent complete
as to labor and overhead) 300,000 $660,960
Finished goods 100,000 504,900

Materials are added to production at the beginning of the manufacturing process, and overhead is
applied to each product at the rate of 60 percent of direct labor costs. There was no finished goods
inventory on January 1, 2010. Epworth uses the FIFO costing method. A review of Epworth’s 2010
inventory cost records disclosed the following information:

Costs
Units Materials Labor

Work-in-process inventory, January 1, 2010

(80 percent complete as to 200,000 $ 200,000 $ 315,000

labor and overhead)
Started 1,000,000
Completed 900,000
Current period costs 1,300,000 1,995,000

Required Prepare a production cost report to verify the inventory balances and prepare necessary journal
entries to correctly state the inventory of finished goods and work-in-process, assuming that the books have
not been closed.

model of business calculators in a suburb of Seoul, South Korea. The production process goes
through two departments, assembly and testing. The following information (in thousands of South
Korean currency, the won) pertains to the testing department for the month of July.

@ 6-49 Weighted-Average Method; Transferred-in Costs Sanyo Corporation manufactures a popular

Work-in-process inventory, July 1 6,000 units
Transferred-in costs 57,800 won (100 percent complete)
Costs added by the department

Direct materials 23,400 won (100 percent complete)

Conversion 23,360 won (80 percent complete)
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During the month of July, 15,000 units were transferred in from the assembly department at the
cost of 141,700 won, and the testing department added costs of 201,820 won.

Direct materials 92,520 won
Conversion 109,300 won

During the month, 18,000 units were completed and transferred to the warehouse. At July 31, the
completion percentage of work-in-process was as follows:

Direct materials 90 percent
Conversion 60 percent

Required

1. Prepare the production report of the testing department for the month of July using the weighted-average
process costing.

2. Check the most recent issue of The Wall Street Journal or www.federalreserve.gov/releases/H10/hist/ to
learn the exchange rate between the U.S. dollar and the South Korean won.

6-50 FIFO Method; Transferred-in Costs \Wood Glow Manufacturing Company produces a single product,
a wood refinishing kit that sells for $17.95. The final processing of the kits occurs in the packag-
ing department. An internal quilted wrap is applied at the beginning of the packaging process. A
compartmentalized outside box printed with instructions and the company’s name and logo is added
when the units have completed 60 percent of the process. Conversion costs consisting of direct labor
and applied overhead occur evenly throughout the packaging process. Conversion activities after the
addition of the box involve package sealing, testing for leakage, and final inspection. Rejections in
the packaging department are rare and can be ignored. The following data pertain to the packaging
department’s activities during the month of October.

e Beginning work-in-process inventory was 10,000 units, 40 percent complete as to conversion
Costs.
e During the month, 30,000 units were started and completed.

e Ending work-in-process had 10,000 units, 80 percent complete as to conversion costs.
The packaging department’s October costs follow:

Quilted wrap $80,000
Outside boxes 50,000
Direct labor 22,000
Applied overhead ($3 per direct labor dollar) 66,000

The costs transferred in from prior processing were $3 per unit. The cost of goods sold for the
month was $240,000, and the ending finished-goods inventory was $84,000. Wood Glow uses the
first-in, first-out (FIFO) method of inventory valuation.

Wood Glow’s controller, Mark Brandon, has been asked to analyze the packaging department’s
activities for the month of October. Mark knows that to properly determine the department’s unit cost
of production, he must first calculate the equivalent units of production.

Required
1. Prepare an equivalent units of production schedule for the packaging department’s October activity.
2. Determine October production’s cost per equivalent unit.

(CMA Adapted)

6-51 Weighted-Average Method; Two Departments Allgood, Inc., an automotive exhaust system manu-
facturer, has two departments in muffler production, the fabrication and the assembly departments.
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All materials for the fabrication department were added at the beginning of the process. Data recorded
for January follow:

Percent Direct
Units Completed Materials Conversion
Fabrication department
Work-in-process inventory, January 1 6,000 20% $ 15000 $ 20,000
Transferred to assembly
department in January 50,000
Work-in-process inventory, January 31 4,000 40%
Assembly department
Work-in-process inventory, January 1 10,000 40 $200,000
(transferred-in cost: $92,000)
Completed and
transferred out in January 55,000
Work-in-process inventory, January 31 5,000 40
Costs incurred in January
Fabrication department $117,500  $310,850
Assembly department $723,400

Required Calculate the following using the weighted-average method:

1. Equivalent units of direct materials and conversion in the fabrication department.

2. Unit costs of direct materials and conversion in the fabrication department.

3. Cost of goods transferred to the assembly department from the fabrication department in the month of
January.

Cost of the work-in-process ending inventory in the fabrication department.

Equivalent units of transferred-in and conversion in the assembly department.

Unit costs of transferred-in and conversion in the assembly department.

Cost of goods transferred to finished goods from the assembly department in January.

Cost of the work-in-process ending inventory in the assembly department.

© N o gk

6-52 FIFO Method; Two Departments Bhatti Company produces plastic photo frames. Two departments,
molding and finishing, are involved in the manufacturing. The molding department fills the molds
with hot liquid plastic that is left to cool and then opens them. The finishing department removes the
plastic frame from the mold and strips the edges of the frames of extra plastic.

The following information is available for the month of January:

January 1 January 31
Work-in-Process Inventory Quantity (pounds) Cost Quantity (pounds) Cost
Molding department None — None —
Finishing department 5,000 $15,000 2,000 ?

The work-in-process inventory in the finishing department is estimated to be 40 percent complete
both at the beginning and end of January. Costs of production for January follow:

Costs of Production Materials Used Conversion
Molding department $450,000 $90,000
Finishing department — 80,000

The material used in the molding department weighed 50,000 pounds. The firm uses the FIFO
method of process costing.
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Required Prepare a report for both the molding and finishing departments for the month of January.
The report should include equivalent units of production (in pounds), total manufacturing costs, cost per
equivalent unit (pounds), cost of ending work-in-process inventory, and cost of goods completed and
transferred out.

6-53 Weighted-Average Method; Two Departments Porter Company manufactures its one product by
a process that requires two departments. The production starts in department A and is completed
in department B. Materials are added at the beginning of the process in department A. Additional
materials are added when the process is 50 percent complete in department B. Conversion costs
are incurred proportionally throughout the production processes in both departments.

On April 1, department A had 500 units in work-in-process estimated to be 30 percent com-
plete for conversion; department B had 300 units in work-in-process estimated to be 40 percent
complete. During April, department A started 1,500 units and completed 1,600 units; department
B completed 1,400 units. The work-in-process ending inventory on April 30 in department A is
estimated to be 20 percent complete, and the work-in-process ending inventory in department B is
estimated to be 70 percent complete.

The cost sheet for department A shows that the units in the work-in-process beginning inven-
tory had $3,000 in direct materials costs and $1,530 in conversion costs. The production costs
incurred in April were $12,000 for direct materials and $10,710 for conversion. Department B’s
work-in-process beginning inventory on April 1 was $6,100, of which $4,200 was transferred-in
costs; it incurred $38,000 in direct materials costs and $24,350 in conversion costs in April.

Porter Company uses the weighted-average method for departments A and B.

Required

1. Prepare a production cost report for department A.
2. Prepare a production cost report for department B.

6-54 Spoilage, Weighted-Average Method; Transferred-in Costs (Appendix) Romano Foods Inc.
manufactures 12-inch Roman Surprise Fresh Frozen Pizzas that retail for $4.69 to $5.99, depend-
ing upon the topping. The company employs a process costing system in which the product flows
through several processes. Joe Corolla, vice president of production, has had a long-running dis-
agreement with the controller, Sue Marshall, over the way to handle spoilage cost. Joe resists
every attempt to charge production with variance responsibilities unless they are favorable. Spoil-
age costs have not been significant in the past, but, in November, the mixing department had a
substantial amount of spoilage. Romano Foods has traditionally treated 10 percent of good output
as normal spoilage. The mixing department input 120,000 units of ingredients; inspection rejected
13,000 dough units. Sue is concerned about the abnormal spoilage and wants Joe to take cor-
rective steps. He maintains, however, that the mixing department is operating properly and has
prepared the following report to support his contention:

ROMANO FOODS—MIXING DEPARTMENT
Production Cost Report
Month Ended November 30, 2010

Input Total Good Output  Normal Spoilage ~ Abnormal  Good Unit
Units Cost Units (10 percent) Spoilage Cost
120,000 $45,360 107,000 12,000 1,000 $ 042
Budgeted unit cost $ 0.435
Actual cost per good unit 0.420
Favorable variance $ 0.015

Cost Assignment

Cost of 107,000 good units @ $0.42 each $44,940
Abnormal spoilage (charge to purchasing for buying inferior materials):

1,000 units @ $0.42 each 420
Total cost $45,360

Sue read the report and found out that Joe miscalculated both normal and abnormal spoilage
units, and he ignored the normal spoilage in calculating the unit cost.
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Required

1. Revise Joe Corolla’s production cost report for November 2010 by calculating the correct numbers or
amounts for the following:

a. The number of units of normal spoilage.
b. The number of units of abnormal spoilage.
¢. The total and per-unit costs of the mixing department’s production of good units in November.
d. The total and per-unit costs of abnormal spoilage.

2. Prepare the journal entry to transfer costs for the mixing department for November to the assembly
department.

3. Describe how Joe Corolla’s production cost report has shown the performance of the mixing department
to be less favorable than that shown in the revised report in requirement 1.

(CMA Adapted)

6-55 Weighted-Average Process Costing; Spoilage (Appendix) \Wetherby Paint Company, which manu-
factures quality paint to sell at premium prices, uses a single production department. Production
begins by blending the various chemicals that are added at the beginning of the process and ends by
filling the paint cans. The gallon cans are then transferred to the shipping department for crating and
shipment. Labor and overhead are added continuously throughout the process. Factory overhead is
applied on the basis of direct labor hours at the rate of $3 per hour. The company combines labor and
overhead in computing product cost.

Prior to May, when a change in the process was implemented, work-in-process inventories were in-
significant. The change in the process allows increased production but results in considerable amounts
of work-in-process inventory. Also, the company had 1,500 spoiled gallons in May—one-half of
which was normal spoilage and the rest abnormal spoilage. The product is inspected at the end of the
production process.

These data relate to actual production during the month of May:

Costs
Work-in-process inventory, May 1
Direct materials—chemicals $ 45,500
Direct labor ($10 per hour) 8,500
May costs added:
Direct materials—chemicals 228,400
Direct labor ($10 per hour) 38,500
Units
Work-in-process inventory, May 1
(25 percent complete) 4,000
Sent to shipping department 24,000
Started in May 26,000
Work-in-process inventory, May 31
(80 percent complete) 4,500

Required Prepare a production cost report for May using the weighted-average method.
(CMA Adapted)

6-56 Spoilage; Weighted-Average Method; Transferred-in Costs (Appendix) APCO Company manufac-
tures various lines of bicycles. Because of the high volume of each line, the company employs a
process cost system using the weighted-average method to determine unit costs. Bicycle parts are
manufactured in the molding department and then are consolidated into a single bike unit in the
molding department and transferred to the assembly department where they are partially assembled.
After assembly, the bicycle is sent to the packing department.
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Annual cost and production figures for the assembly department are presented in the schedules
that follow.

Defective bicycles are identified at the inspection point when the assembly labor process is 70 per-
cent complete; all assembly materials have been added at this point. The normal rejection for defective
bicycles is 5 percent of the bicycles reaching the inspection point. Any defective bicycles above the
5 percent quota are considered to be abnormal. All defective bikes are removed from the production
process and destroyed.

Required

1.

Compute the number of defective, or spoiled, bikes that are considered to be
a. Normal.
b. Abnormal.

. Compute the equivalent units of production for the year for

a. Bicycles transferred in from the molding department.

b. Bicycles produced with regard to assembly material.

c¢. Bicycles produced with regard to assembly conversion.

Compute the cost per equivalent unit for the fully assembled bike.

Compute the amount of the total production cost of $1,672,020 that will be associated with the follow-
ing items:

a. Normal spoiled units.

b. Abnormal spoiled units.

¢. Good units completed in the assembly department.

d. Ending work-in-process inventory in the assembly department.

Describe how to present the applicable dollar amounts for the following items in the financial
statements:

a. Normal spoiled units.
b. Abnormal spoiled units.
¢. Completed units transferred in to the packing department.

Assembly Department Cost Data

Transferred in Assembly Total Cost of
from Molding Assembly Conversion Bike
Department Materials Cost through Assembly
Prior period costs $ 82,200 $ 6,660 $ 11,930 $ 100,790
Current period costs 1,237,800 96,840 236,590 1,571,230
Total costs $1,320,000 $103,500 $248,520 $1,672,020

Assembly Department Production Data
Percentage Complete

Transferred Assembly Assembly
Bicycles in Materials Conversion
Beginning inventory 3,000 100% 100% 80%
Transferred in from
molding during year 45,000 100 — —
Transferred out to
packing during year 40,000 100 100 100
Ending inventory 4,000 100 50 20
(CMA Adapted)

6-57 Process Costing and Activity-Based Costing Hampton Chemical Specialties, Inc. (HCS) is a manu-

facturer of specialty chemicals sold to manufacturers, hospitals, and other users. HCS produces 10
to 15 million gallons of its main product HCS-22 each month. The data for July 2010 follows (in
thousands of gallons). The chemical raw materials are added at the beginning of processing.
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Beginning work-in-process inventory (60% complete for conversion;

materials $55,000, conversion $7,250) 200 gallons
Units started 1,000 gallons
Good units finished (no spoilage) 800 gallons
Ending work-in-process inventory (30% complete for conversion) 400 gallons

Current manufacturing costs
Materials $176,000
Conversion $ 66,900

Each month HCS averages 100 batches of product with approximately 12,000 gallons per batch,
though some batches are as large as 50,000 gallons or more, and some are as small as a few hundred
gallons. Also, the pattern of customer orders is that large orders come in at all times of the month,
while small orders tend to cluster around the last few days of the month. The small orders are due to
salespersons trying to meet monthly sales quotas and to the buying patterns of smaller customers who
want their shipments early in the following month. As a result, in the average month three-fourths of
the total orders are started in the last few days of the month, and most are not completed until early
in the following month. For example, in July 2010, 100 batches were produced, and 75 were still in
the ending work-in-process inventory at the end of the month. Ted Brown, plant controller for HCS,
thinks that the current costing method, using weighted-average process costing, underestimates the
cost of the ending work-in-process inventory as well as the cost of smaller jobs.

Required

1. Prepare the production cost report using the weighted-average method.

2. Assume that $28,500 of the $66,900 current conversion costs could be traced to batch-related activities
such as equipment setup. Further, assume that these batch-related costs are all incurred when the batch
is started. Ted has asked you to recalculate the production cost report to separate the batch-related costs
from total conversion costs. How do the results differ from the method in requirement 1? Is Ted right
about underestimating the cost of ending work-in-process inventory?

6-58 FIFO Method and Rising Prices Healthy Selections Cereals Inc. (HSC) is a large food-processing
company specializing in whole-grain, high-energy, low-calorie and low-fat cereals that appeal to the
health-conscious consumer. HSC has a premium image in the market and most of its customers are
loyal and willing to pay a bit extra to get the healthy choice that HSC offers. HSC’s cereals are made
in a series of processes which begin with sorting, cleaning, preparing, and inspecting the raw materi-
als (grains, nuts, and other ingredients). The materials are then mixed and processed for consistency,
cooked, given a final inspection, and packaged. Raw materials are added only at the beginning of the
first process. The inspections in the first and final processes are made at the end of those respective
processes, so all materials and conversion costs are lost for waste detected at the inspection point. The
company uses weighted-average process costing and accounts for all waste as normal spoilage.

Currently commaodity prices are rising sharply, affecting the costs of many of the ingredients in
HSC’s products. The CFO, noting the sharp rise in the cost of the company’s raw materials (the ingre-
dients for its products), has considered using the FIFO method.

The following data is for the first process for the current month. All output is measured in pounds.

Beginning work-in-process: 14,000 pounds, 25% complete for conversion

Ending work-in-process: 12,000 pounds, 40% complete for conversion
Spoilage: 1,000 pounds
Pounds added this month 33,000 pounds

The cost information for the first process is as follows:

Materials Conversion Total
Beginning WIP $ 3,500 $ 3,400 $ 6,900
Current costs 66,000 104,000 170,000

Required
1. Calculate a process cost report for the first process using the weighted-average method.
2. Calculate a process cost report for the first process using the FIFO method.

3. Explain which of the two methods you would recommend to the CFO, considering the firm’s competitive
environment.
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6-59 Weighted-Average Method; Two Departments Precision Chemical Company (PCC) produces a
variety of specialty chemicals used in the pharmaceutical industry and construction industry. PCC
spends almost 20 percent of its net revenues on research, product development, and customer devel-
opment to achieve its reputation as a high-quality producer of chemicals, a reliable supplier, and a
great provider of customer service. PCC has a small number of large customers, each of which typi-
cally has one or more large orders being processed at PCC at any given point in time. These orders are
typically completed over one to three months or longer. PCC uses job costing to keep track of total
job costs over the duration of each order and process costing to keep track of monthly costs, depart-
ment by department. The processing departments include mixing, reacting (in which chemicals are
heated and sometimes vacuum is applied), cleaning, inspecting, packaging, and distribution. Much of
the total product cost is accumulated in the first two processes, mixing and reacting. The following
information is for activity and costs in the first two departments during the current month.

The mixing department started 84,000 gallons this month. No spoilage is measured in the mixing
department, but a careful measure of the loss of material in reacting is taken after the completion of
the reacting process. No materials are added in the reacting process. The number of gallons lost (spoil-
age) is considered normal spoilage and is considered to have lost the full cost of processing up to that
point of inspection. PCC uses the weighted-average method for process costing.

Work-in-process for the two departments are as follows. Percentage completion for con-
version costs are 60% and 80% in the mixing department for beginning and ending inventory,
respectively. The percentage completion for conversion costs for the reacting department for beginning
and ending inventory are 30% and 40%, respectively.

Mixing Department  Reacting Department

(gallons) (gallons)
Beginning work-in-process units 22,000 16,500
Ending work-in-process units 28,000 18,250
Normal spoilage (lost gallons) 0 2,250

Costs in the mixing department:
Materials Conversion
Beginning work-in-process $ 63,420 $235,480
Current costs 288,500 989,400

Transferred-in beginning work-in-process costs are $234,050 and conversion costs in the reacting
department are as follows:

Conversion
Beginning work-in-process $ 388,500
Current costs 1,245,320
$1,633,820

Required

1. Prepare the production cost report for the mixing department

2. Prepare the production cost report for the reacting department

3. What comments and observations do you have about the two departments’ cost reports?

Solutions to Self- 1. Weighted-Average Method versus FIFO Method

Study Problems 1. weighted-average method
a. Equivalent units

Direct materials: 1,000 + (200 x 100%) 1,200

Conversion: 1,000 + (200 x 70%) 1,140
b. Cost per equivalent unit

Direct materials: ($9,600/1,200) $8.00

Conversion: ($2,202 + $6,120)/1,140 $7.30

Total unit costs: $8.00 + $7.30 $15.30

c. Cost of goods completed and transferred out: $15.30 x 1,000 $15,300
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d. Cost of work-in-process, 10/31

Direct materials: $8 x 200 x 100% $1,600
Conversion: $7.30 x 200 x 70% $1,022
Total: $1,600 + $1,022 $2,622

2. Weighted-average method production cost report

SMITH ELECTRONIC COMPANY
Chip-Mounting Production Department
Weighted-Average Production Cost Report

Production Quantity Information

Step 1: Analyze Flow Step 2: Calculate
of Physical Units Equivalent Units
Physical Direct Conversion
Units Materials Costs
Input
Work-in-process
beginning inventory 300
Completion percentage
Direct materials 0 percent
Conversion 40 percent
Started this period 900
Total to account for 1,200
Output
Completed 1,000 1,000 1,000
Work-in-process
ending inventory 200
Completion percentage
Direct materials 100 percent 200
Conversion 70 percent 140
Total accounted for 1,200
Total work done to date
(Total equivalent units) 1,200 1,140

Unit Cost Determination

Step 3: Determine Total Direct Conversion Total
Costs to Account For Materials Costs
Work-in-process

beginning inventory $2,202 $ 2,202
Current cost $9,600 $6,120 15,720
Total costs to account for $9,600 $8,322 $17,922

Step 4: Compute Unit Costs

Cost per equivalent unit ($9,600/1,200) = ($8,322/1,140) =
$ 8.00 $17.30 $ 15.30

Cost Assignment

Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Units completed
and transferred out (1,000 X $15.30) $15,300 $15,300
Ending work-in-process (200)
Materials (200 X $8) $1,600 1,600
Conversion (140 x $7.30) - 1,022 1,022

Total costs accounted for $15,300 $2,622 $17,922
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3. FIFO method

a. Equivalent units:

Direct materials: (300 x 100%) + (1,000 — 300) + (200 x 100%) 1,200
or 1,000 + (200 x 100%) — (300x 0%) 1,200
Conversion: [300 x (1 — 40%)] + (1,000 — 300) + (200 x 70%) 1,020
or 1,000 + (200 x 70%) — (300 x 40%) 1,020
b. Cost per equivalent unit
Direct materials: $9,600/1,200 $8
Conversion: $6,120/1,020 $6
Total unit costs = $8 + $6 $14

¢. Cost of goods completed and transferred out
From beginning work-in-process inventory:

Direct materials: $0 + $8 x 300 x (1—0%) $ 2,400

Conversion: $2,202 + $6 x 300 x (1—40%) $ 3,282
Total: $2,400 + $3,282 $ 5,682
Started and completed: $14 x (1,000 — 300) $ 9,800
Total cost of goods completed: $5,682 + $9,800 $15,482

d. Cost of work in process, 10/31

Direct materials: $8 x 200 x 100% $1,600
Conversion: $6 x 200 x 70% $ 840
Total: $1,600 + $840 $2,440

4. FIFO method production cost report

SMITH ELECTRONIC COMPANY
Chip-Mounting Production Department
FIFO Production Cost Report

Production Quantity Information

Step 1: Analyze Flow of Step 2: Calculate
Physical Units Equivalent Units
Physical Direct Conversion
Units Materials Costs
Input
Work-in-process
beginning inventory 300
Completion percentage
Direct materials 0 percent 0
Conversion 40 percent 120
Started this period 900 T
Total units to account for 1,200
Output
Completed 1,000 1,000 1,000
Work-in-process
ending inventory 200
Completion percentage
Direct materials 100 percent 200
Conversion 70 percent 140
Total units accounted for 1,200 1,200 1,140
Total work performed to date
Work-in-process
beginning inventory 300 0 (120)
Total work performed this period 1,200 1,020

(FIFO equivalent units)
(Continued)
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Unit Cost Determination

Step 3: Determine Total Direct Conversion
Costs to Account For Flow Materials Costs Total
Work-in-process

beginning inventory $2,202 $ 2,202
Current cost $9,600 6,120 15,720
Total costs to account for $9,600 $8,322 $17,922
Step 4: Compute Unit Costs ($9,600/1,200) = ($6,120/1,020) =
Cost per equivalent unit 38 $6 $14

Cost Assignment

Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Units completed and transferred out (1,000)
Beginning work-in-process $2,202 $2,202
Current cost to complete
Materials (300 X $8) 2,400 2,400
Conversion (180 X $6) 1,080 1,080
Total from beginning work-in-process $5,682 $5,682
Units started and finished (700 X $14) 9,800 9,800
Total cost completed and transferred out $15,482 $15,482
Ending work-in-process (2,000)
Materials (200 X $8) $1,600 1,600
Conversion (140 X $6) - 840 840
Total costs accounted for $15,482 $2,440 $17,922

2. Weighted-Average Method vs. FIFO Method with Transferred-In Cost

1. Weighted-average method

REED COMPANY
Finishing Department
Weighted-Average Production Cost Report

Production Quantity Information

Step 1: Analyze Flow Step 2: Calculate
of Physical Units Equivalent Units
Physical Transferred- Direct Conversion
Units in Materials Costs
Input
Work-in-process, November 1 10 (40%)
Started this month 80
Total units to account for 90
Output
Completed 82 82 82 82
Work-in-process, November 30 _8(50%) 8 8 4
Total accounted for 90
Total work done to date
(Total equivalent units) 90 90 86

(Continued)
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Unit Cost Determination

Step 3: Determine Total Costs Transferred- Direct Conversion
to Account For in Materials Costs Total
Work-in-process, November 1 $100 $ 80 $ 52 $ 232
Current costs 800 720 861 2,381
Total costs to account for $900 $800 $913 2,613
Step 4: Compute Unit Costs ($900/90) = ($800/90) =  ($913/86) =
Cost per unit $10.00 $8.89 $10.62 $29.51
Cost Assignment
Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Units completed
and transferred out (82 X $29.51) $2,420 $2,420
Ending work-in-process (8)
Transferred-in (8 X $10) $80 80
Materials (8 X $8.89) n 71
Conversion (4 X $10.62) 42 42
Total costs accounted for $2,420 $1ﬂ 2,613

2. FIFO method

REED COMPANY
Finishing Department
FIFO Production Cost Report

Production Quantity Information

Step 1: Analyze Flow Step 2: Calculate
of Physical Units Equivalent Units
Physical Transferred- Direct Conversion
Units in Materials Costs
Input
Work-in-process, November 1 10 (40%)
Started this month 80
Total units to account for 90
Output
Completed 82 82 82 82
Work-in-process, November 30 _8(50%) 8 8 4
Total accounted for 90
Total work done to date 90 90 86
Work-in-process, November 1 (10) (10) (4)
Total work done this month—
FIFO equivalent units 80 80 82
Unit Cost Determination
Step 3: Determine Total Costs Transferred- Direct Conversion
to Account For in Materials Costs Total
Work-in-process, November 1 $ 232
Current costs $300 $720 $861 2,381
Total costs to account for 2,613
Step 4: Compute Unit Costs ($800/80) =  ($720/80) = ($861/82) =
Cost per unit $10.00 $9.00 $10.50 $29.50

(Continued)
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Cost Assignment

Step 5: Assign Total Completed and Ending Work-
Manufacturing Costs Transferred out in-Process Total
Units completed and transferred out (82)
Beginning work-in-process $232 $232
Current cost to complete
conversion (6 X $10.50) 63 63
Total from beginning work-in-process $295 $295
Units started & finished (72 X $ 29.50) 2,124 2,124
Total cost completed and transferred out $2,419 $2,419
Ending work-in-process (8)
Transferred-in (8 X $10) $ 80 80
Materials (8 X $9) 72 72

Conversion (4 X 10.50) 42 42
Total costs accounted for $2,419 $194 $2,613




CHAPTER SEVEN

Cost Allocation:
Departments, Joint Products,
and By-Products

After studying the chapter, you should be able to . ..

Identify the strategic role of cost allocation

Explain the ethical issue of cost allocation

Use the three steps of departmental cost allocation

Explain the problems in implementing the different departmental cost allocation methods
Explain the use of cost allocation in service firms

Use the three joint product costing methods

oo @2 @ e

Use the four by-product costing methods

In keeping with their firms’ mission of continual improvement in their products and serv-
ices, General Electric (GE) and many other firms such as Ford Motor Company, Johnson
& Johnson, IBM, and Marriott have sought improved methods of providing administrative
services within their firms. These administrative services are often called shared services
because they are shared among the company’s operating units. Shared services generally
include such transaction-processing services as payroll processing, claims processing,
human resources, and many accounting services, among others. The firms above have stud-
ied the cost to provide the services and have been alarmed at the relatively high costs, such
as $10 or more to process a single vendor invoice. Some firms have chosen to outsource
these services or to have the operating units provide the services locally, but, like GE, most
firms are centralizing these services to reduce cost, provide a high and standardized level of
service quality, and provide a single base of technology for easy use, communication, and
future modification.

With the growth of these centralized services, the need for effective methods to allocate the
shared costs to the operating units has increased. Generally, the allocation issue arises when
cost is shared because of a shared facility, program, production process, or service. The meth-
ods used to allocate these common costs to products are explained in this chapter.

This chapter explains methods for allocating common costs to products for two broad types
of common costs: (1) the costs of production and service departments shared by two or more
individual products and (2) the joint manufacturing costs for products that are not separately
identifiable until later in the manufacturing process. An example of the latter is the cost of
refining crude oil (the joint cost) into the individual products: gasoline, heating oil, and other
products.

We take a strategic perspective in developing these allocation methods and ask key stra-
tegic questions. How do the allocation methods we have chosen affect the motivations and
behaviors of those in the operating units as well as the service units? Can we use ABC costing
principles to develop more accurate methods of cost allocation? Does this service add value or
should it be outsourced? The firm’s answers to these questions can have a significant impact
on its competitiveness and success.

231



REAL-WORLD FOCUS

Recording artists Courtney Love, LeAnn Rimes, Beck, Clint Black,
and others have sued the music industry for millions of dollars of
unpaid royalties. The artists claim that the music industry unfairly cut
into their royalties by improperly accounting for expenses. At issue
lies the often complex recording contracts between the artists and
the record companies that contain the details of how the expenses
of producing and distributing the artist’s work are to be calculated
and charged to the artist’s account. The artists think they are being

Rockers Versus Bean Counters

a “complex business relationship where both the artists and the label
understandably angle to secure the best possible contract—in nego-
tiations or renegotiations—uwhile still preserving a mutually beneficial
relationship.” In other words, both sides should be well represented
by management accountants who understand how the costs are to
be calculated and allocated.

Source: Jennifer Ordonez, “Rockers vs. Bean Counters,” The Wall Street
Journal, September 24, 2002, p. B1.

cheated, while an industry spokesman says that the contracts reflect

The Strategic Role of Cost Allocation

)

The strategic role of cost allocation has four objectives:

|
1. Determine accurate departmental and product costs as a basis for the evaluation of the cost

efficiency of departments and the profitability of different products, for financial reporting,
and for tax compliance.

2. Motivate managers to exert a high level of effort to achieve the goals of top management.

3. Provide the right incentive for managers to make decisions that are consistent with the
goals of top management.

4. Fairly determine the rewards earned by the managers for their effort and skill and for the
effectiveness of their decision making.

LEARNING OBJECTIVE 1 The first and most important objective requires the cost allocation method to be sufficiently
Identify the strategic role of cost ~ accurate to support effective management decision making about products and departments.
allocation.

The cost allocation methods must also comply with the financial reporting standards of FASB
(and ultimately, the International Financial Reporting Standards of the International Account-
ing Standards Board, as the SEC moves to convergence of U.S. and international standards)
and of the Internal Revenue Service. The management accountant recognizes that the desired
cost allocation method might differ for the three objectives: cost management, financial
reporting, and tax compliance.

The second objective, motivating managers, means that, to be effective, the cost alloca-
tion must reward department managers for reducing costs as desired. A key motivation issue
is whether the manager controls the allocated cost. For example, when a department’s cost
allocation for equipment maintenance is based on the number of the department’s machine
breakdowns, the manager has an incentive to reduce them and therefore reduce the mainte-
nance costs. On the other hand, when the cost of maintenance is allocated on the basis of a
department’s square feet of floor space, the manager—who cannot affect the amount of floor
space—is not motivated.

The third objective, providing the incentive for decision making, is achieved when cost
allocation effectively provides the incentives for the individual manager to act autonomously
in a manner that is consistent with top management’s goals. For example, a major advantage
of cost allocation methods is that they draw managers’ attention to shared facilities. The cost
allocation provides an incentive for individual and joint efforts to manage these costs and to
encourage the managers to use these facilities to improve the performance of their units.

The fourth objective, fairness, is met when the cost allocation is clear, objective, and consis-
tently applied. The most objective basis for cost allocation exists when a cause-and-effect rela-
tionship can be determined. For example, the allocation of maintenance costs on the basis of the
number of equipment breakdowns is more objective and fair than an allocation based on square
feet, the number of products produced, or labor costs in the department. The reason is that a
232
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cause-and-effect relationship exists between maintenance costs and the number of breakdowns;
square feet or labor costs, however, do not have a clear relationship to maintenance costs.

In some situations, cause-and-effect bases are not available and alternative concepts of
fairness are used. One such concept is ability-to-bear, which is commonly employed with
bases related to size, such as total sales, total assets, or the profitability of the user depart-
ments. Other concepts of fairness are based on equity perceived in the circumstance, such as
benefit received, which often is measured in a nonquantitative way. For example, the cost of
a firm’s computer services might be allocated largely or entirely to the research and develop-
ment department because the computer is more critical to this department’s functioning and
this department uses it more than other departments.

The Ethical Issues of Cost Allocation )

LEARNING OBJECTIVE 2

Explain the ethical issues of cost
allocation.

A number of ethical issues are important in cost allocation. First, ethical issues arise when
costs are allocated to products or services that are produced for both a competitive market and
a public agency or government department. Although government agencies very often pur-
chase on a cost-plus basis, products sold competitively are subject to price competition. The
incentive in these situations is for the manufacturer, using cost allocation methods, to shift
manufacturing costs from the competitive products to the cost-plus products.

A second ethical issue in implementing cost allocation methods is the equity or fair share
issue that arises when a governmental unit reimburses the costs of a private institution or
when it provides a service for a fee to the public. In both cases, cost allocation methods are
used to determine the proper price or reimbursement amount. Although no single measure of
equity exists in these cases, the objectives of cost allocation identified at the beginning of the
chapter are a useful guide.

A third important ethical issue is the effect of the chosen allocation method on the costs of
products sold to or from foreign subsidiaries. The cost allocation method usually affects the
cost of products traded internationally and therefore the amount of taxes paid in the domestic
and the foreign countries. Firms can reduce their worldwide tax liability by increasing the
costs of products purchased in high-tax countries or in countries where the firm does not
have favorable tax treatment. For this reason, international tax authorities closely watch the
cost allocation methods used by multinational firms. The methods most acceptable to these
authorities are based on sales and/or labor costs.

Cost Allocation to Service and Production Departments )

LEARNING OBJECTIVE 3

Use the three steps of
departmental cost allocation.

The preceding chapters on job costing (Chapter 4), activity-based costing (Chapter 5), and
process costing (Chapter 6) provide a useful context for introducing cost allocation. Chap-
ter 4 illustrated how overhead costs could be allocated to products in a single step, using a
single overhead pool and single overhead rate in what we called the volume-based approach.
Chapter 4 then showed an enhancement of the volume-based approach in which overhead was
allocated to products in two steps, first to departments and then to products, in what we called
the departmental approach. The departmental approach is an improvement over the single-
step volume-based approach because it takes into account differences in costs incurred in the
different departments and differences in consumption of the departments’ resources by the
products, thus leading to more accurate product costs.

The activity-based approach, explained in Chapter 5, follows a two-step approach like the
departmental approach, with the difference that it assigns costs at a much more detailed level—
that of the operating activity rather than the department. Because of the greater level of detail,
the activity-based approach captures more accurately the usage of resources by the different

" For example, Glaxo SmithKline, a pharmaceutical company, settled a transfer-pricing dispute with the IRS for $5.2 billion. The
dispute involved intercompany transactions and related transfer prices for the period 1989-2000. Also, Joanna Faith, “Transfer
Pricing Helps Tax Avoidance, Says GAQ Study,” International Tax Review, September 2008; “Comparison of Tax Liabilities of
Foreign- and U.S-Controlled Corporations, 1998-2005," United States Government Accountability Office (GAQ), July 2008,

at: www.gao.gov/praducts/GAQ-08-957.


http://www.gao.gov/products/GAO-08-957
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EXHIBIT 7.1
Three Types of Overhead
Allocation

VOLUME-BASED APPROACH:

(A) Overhead
Overhead Allocated ¢
Directly to Products Products
DEPARTMENTAL APPROACH:
Overhead
(B) *
Overhead Allocated to
Departments, and then Production Departments
from Departments to ¢
Products
Products
ACTIVITY-BASED APPROACH:
Overhead
(C) *
Overhead Allocated to
Production Activities, Production Activities
and then from Activities *
to Products
Products

products, and therefore provides more accurate product costs. Because of the increased accu-
racy, the activity-based approach is generally preferred.? However, the activity-based approach
is not preferred in all situations, such as those in which the company has homogeneous prod-
ucts and processes. Then the departmental approach is preferred because it is simpler, less
costly, and produces results comparable to the activity-based approach. Also, there are some
organizations that are required by law or regulation to use the departmental approach for cost
reporting and cost reimbursement; a health care provider affected by the U.S. Medicare law is
one such example.

The departmental approach recognizes that the typical manufacturing operation involves
two types of manufacturing departments: production departments and service departments.
Service departments provide human resources, maintenance, engineering, and other support
to the production departments; production departments directly assemble and complete the
product. The departmental approach has three phases: (1) trace all direct manufacturing costs
and allocate manufacturing overhead costs to both the service departments and the produc-
tion departments, (2) allocate the service department costs to the production departments, and
finally (3) allocate the production department costs to the products.

Direct manufacturing costs are wages and materials that can be directly traced to a depart-
ment; for example, direct materials and direct labor costs would be traced to the production
departments where they are used. Direct labor and materials used in a service department
would be traced to that service department. Indirect costs (manufacturing overhead) are the
indirect materials and indirect labor costs that are allocated by means of a predetermined cost
driver to the departments that use those resources. For example, the indirect labor cost of the
plant supervisor who oversees all production and support departments would be allocated to
all departments, while the indirect labor for inspection of the output of the two production
departments would be allocated only to those two production departments.

The cost drivers commonly used include labor-hours, machine-hours, headcount (number
of personnel in the department), and square feet of space in the department, among others. For
example, the cost of the plant supervisor might be allocated to all departments based on the
proportion of total labor-hours in the departments. The cost of the inspection in the production
departments might be allocated based on the number of units of output in those two depart-
ments. In practice, a variety of cost drivers are used; the goal is to use a cost driver such that
the cost allocation reflects the usage of the resource in the departments.

The three phases are illustrated in Exhibit 7.2.

2 For a survey of the use of activity-based costing in the allocation of shared facility costs, see Ann Triplett and Jon Scheumann,
“Managing Shared Services with ABM," Strategic Finance, February 2000, pp. 40—45.
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EXHIBIT 7.2 The Three Phases in Departmental Cost Allocation

FIRST PHASE:
Trace Direct Costs, and Allocate
Indirect Costs to All Departments

SECOND PHASE:
Allocate Service Dept. Costs to
Production Departments

THIRD PHASE:
Allocate Production Department
Costs to Products

Service
Dept. 1
Manufacturing
Direct Costs
and Service | Production Product
Indirect Costs Dept. 2 Dept. 1 1
~
X AN
Production Production Product
Dept. 1 Dept. 2 2
\
N
Production
Dept. 2

EXHIBIT 7.3
Data for Beary Company

First Phase: Trace Direct Costs and Allocate Indirect Costs to Departments

The first phase in the departmental allocation approach traces the direct costs and allocates
the indirect manufacturing costs in the plant to each service and production department.

For the first-phase allocation, see the information for Beary Company in Exhibit 7.3.
Beary manufactures two products and has two manufacturing departments and two service
departments. $36,000 direct cost can be traced to each department, and an indirect cost of
$30,000 ($25,000 labor and $5,000 materials) is common to all departments but cannot be
traced directly to the departments. Beary uses labor-hours for allocating indirect labor cost
and machine-hours for allocating indirect materials cost.

The first-phase allocation for Beary Company is shown in Exhibit 7.4. Total direct
costs of $36,000 are traced to the four departments, and the overhead costs are allocated
using labor-hours (for indirect labor) and machine-hours (for indirect materials). The
exhibit presents the allocation base for labor-hour and machine-hour usage as a percent
of total usage. The $25,000 of indirect labor is allocated to the four departments using
the labor-hours allocation base. For example, the amount of indirect labor allocated to
service department 1 is $3,750 (service department 1’ share of total indirect labor, or
15% x $25,000). The allocations of indirect labor costs to the other departments are made
in the same way. Similarly, the $5,000 of indirect materials cost is allocated to the four
departments using machine-hours. The amount of indirect materials allocated to service

Service Service Production Production  Total Total
Department1 Department2 Department1 Department2 Hours Amount
Labor-hours 1,800 1,200 3,600 5,400 12,000
Machine-hours 320 160 1,120 1,600 3,200
Direct costs $1,600 $5,500 $15,500 $13,400 $36,000
Indirect labor Not traceable 25,000
Indirect materials Not traceable 5,000

$66,000
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EXHIBIT 7.4 Departmental Allocation, First Phase: Beary Company

Departmental
Allocation Bases

Direct labor-hours
Percent

Machine-hours
Percent

All Departments

First Phase: Trace Direct Costs and Allocate Indirect Costs to all Departments

Direct costs

Allocate indirect costs to departments:

Indirect labor

Indirect materials

Totals for all departments

Service Service Production Production
Department Department Department Department
1 2 1 2 Total
1,800 1,200 3,600 5,400 12,000
15% 10% 30% 45% 100%
320 160 1,120 1,600 3,200
10% 5% 35% 50% 100%
$1,600 $5,500 $15,500 $13,400 $36,000
3,750 2,500 7,500 11,250 25,000
= 15% x $25,000 = 10% x $25,000 = 30% x $25,000 = 45% x $25,000
500 250 1,750 2,500 5,000
= 10% x $5,000 = 5% x $5,000 = 35% x $5,000 = 50% x $5,000
$5,850 $8,250 $24,750 $27,150 $66,000

Reciprocal flows

represent the flow of services
back and forth between service
departments.

EXHIBIT 7.5
Reciprocal Relationships
in Beary Company

department 1 is $500 (10% X $5,000). The totals for direct costs and allocated indirect
costs are $66,000, the same as total cost from Exhibit 7.3.

Service department 1 $ 5,850
Service department 2 8,250
Production department 1 24,750
Production department 2 27,150

Total $66,000

Allocation Phases Two and Three

The second phase allocates service department costs to the producing departments. This is the
most complex of the allocation phases because services can flow back and forth between the
service departments. These are often called reciprocal flows. For example, assume that 40 per-
cent (720 hours) of service department 1’s 1,800 labor-hours are spent serving service depart-
ment 2. Also assume that 10 percent of service department 2’s time is spent serving service
department 1. You can see these two reciprocal flows for Beary Company in Exhibit 7.5.

The percentage of service relationships is commonly determined by reference to labor-
hours, units processed, or some other allocation base that best reflects the service provided
in the departments. At Beary Company, the service flow percentages for each service depart-
ment are determined according to the labor-hours used for services provided to the other ser-
vice department and to the production departments. Beary’s first service department spends
40 percent of its labor time serving the service department 2 and 30 percent serving each of
the two production departments. Service department 2 serves service department 1 10 percent
of the time, the first production department 30 percent of the time, and the second production
department 60 percent of the time.

Accountants use three common methods to allocate costs for the second phase: (1) the
direct method, (2) the step method, and (3) the reciprocal method.

To
Service Service Production Production
From: Department 1 Department 2 Department 1 Department 2
Service Department 1 — 40% 30% 30%

Service Department 2 10% — 30 60
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The Direct Method

The direct method The direct method of departmental cost allocation is the simplest of the three methods because
of departmental cost allocation it ignores the reciprocal flows. The cost allocation is accomplished by using the service flows
is accomplished by using the only to production departments and determining each production department’s share of that
service flows only to production  saryice. For example, for service department 1, the share of time for each production depart-

departments and determining ment is 50 percent of the total production department service, determined as follows.
each production department’s For service department 1-
share of that service. P )

Net service to both production departments from service department 1:
=100% — Time of service to second service department
=100% — 40% = 60%

Production department 1's share: 30 percent/60 percent = 50 percent

Production department 2's share: 30 percent/60 percent = 50 percent

For service department 2:

Net service to both production departments from service department 2:
100 percent — 10 percent = 90 percent

Production department 1's share: 30 percent/90 percent = 33.33%

Production department 2's share: 60 percent/90 percent = 66.67%

These percentage shares are used to allocate the costs from service departments to produc-
tion departments, as shown in the second-phase section at the top of Exhibit 7.6. In that panel,

EXHIBIT 7.6 Departmental Allocation Second and Third Phases, Using the Direct Method: Beary Company

Second Phase: Allocate Service Department Costs to Production Departments

Production 1 Production 2
Direct Method Department Department Total
Service Department 1  Service % to producing dept. 30% 30%

Allocation % per direct method 50% = 30/(30 + 30) 50% = 30/(30 + 30)

Allocation amount $2,925 $2,925 $5,850
= 50% x $5,850 = 50% x $5,850
Service Department2 Service % to producing dept. 30% 60%
Allocation % per direct method 33.33% = 30/(30 + 60) 66.67% = 60/(30 + 60)
Allocation amount 2,750 5,500 8,250
= 33.33% x $8,250 = 66.67% x $8,250
Plus: First-phase allocation 24,750 21,150 51,900
Totals for Production Departments $30,425 $35,575 $66,000
Third Phase: Allocate Production Department Costs to Products
1. Allocation Base Product 1 Product 2
Base: labor-hours
Hours 1,800 1,800 3,600
Percent 50% 50%
Machine-hours
Hours 400 1,200 1,600
Percent 25% 75%
2. Cost Allocation to Products
Production Department 1 (labor-hour basis) $15,212.50 $15,212.50
= 50% x $30,425 = 50% x $30,425
Production Department 2 (machine-hour basis) $8,893.75 $26,681.25
= 25% x $35,575 = 75% x $35,575
Totals for each product $24,106.25 $41,893.75 $66,000
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COST ALLOCATION AND MEDICARE REIMBURSEMENT

IN HOSPITALS

A recent study of 105 hospitals found evidence of hias in their cost
allocation practices. Since 1983, Medicare has reimbursed hospitals
for inpatient services on the basis of specific, prospective rates and
for outpatient services on the basis of cost. This reimbursement plan
motivates hospitals to allocate as much common cost as possible
to outpatient departments instead of inpatient services. The study
examined the ratio of cost allocated to outpatient departments rela-
tive to total allocated cost for the period 1977 to 1991. Using regres-
sion analysis and data for each hospital, the study found a significant
upward shift in costs allocated to outpatient departments after 1983.

DETERMINING THE COST OF HEALTH CARE PROCEDURES
Arecentreport by Cooper and Kramer shows that a common method
used by providers of health care (hospitals, nursing homes, etc.)
to calculate the cost of procedures (electrocardiogram, echocar-
diogram, cardiovascular stress test, etc.) based on revenue is
equivalent to a method that produces equal profit margin for each

Cost Allocation in Hospitals and for Other Health Care Procedures

procedure and each provider. The method is hailed as a useful way
to determine cost information for making decisions, while it is simply
a variation on the simple revenue-based methods once more com-
monly used, and thus does not actually provide the accurate cost
information needed for decision making. ABC costing is one method
that would provide more accurate cost information, but a recent
study found that the rate of adoption of ABC in the health care indus-
try has fallen from 16 percent in 1994 to 14 percent in 2004, and the
rate of adoption in hospitals has fallen from 21 percent to 8 percent
in the same period.

Based on information in: Leslie Eldenburg and Sanjay Kallapur, “Changes in
Hospital Service Mix and Cost Allocations in Response to Changes in Medi-
care Reimbursement Schemes,” Journal of Accounting and Economics, May
1997, pp. 31-51; Leslie Eldenburg and Sanjay Kallapur, “The Effect of Changes
in Cost Allocation on the Assessment of Cost Containment Regulation in
Hospitals,” Journal of Accounting & Public Policy, Spring 2000, pp. 91-112;
Robin Cooper and Theresa R. Kramer, “RBRVS Costing: The Inaccurate Wolf
in Expensive Sheep’s Clothing,” Journal of Health Care Finance, Spring 2008,
pp. 6-18; Robert M. Dowless, “What's the Procedure? Your Guide to Costing
Methods and Terminology,” Nursing Management, April 2007, pp. 52-56.

for example, $5,850 of service department 1’ costs are allocated equally to the production
departments; 50 percent each is $2,925. The $8,250 service department 2’s costs are allocated
33.33 percent or $2,750 to production department 1 and 66.67 percent or $5,500 to produc-
tion department 2. Total costs in production departments 1 and 2 at the end of the second
phase allocations are $30,425 and $35,575, respectively.

The third and final phase is much like the first phase. The allocation from production
departments to products typically is based on the number of labor-hours or machine-hours
used in the production departments that produce the products. For Beary Company, using
the direct method, costs are allocated to production department 1 on the basis of labor-hours
and to production department 2 on the basis of machine-hours; see the third-phase panel
of Exhibit 7.6. Assume that the production of product 1 required 1,800 hours of production
department 17 total labor time of 3,600 hours, and thus is allocated 50 percent (1,800/3,600)
of the total cost in production department 1. Similarly, assume that product 1 required 400
of the 1,600 machine-hours used in production department 2, and it is allocated 25 percent
(400/1,600) of the costs of production department 2. Product 2’s costs are determined in a
similar manner, as shown in Exhibit 7.6. The total cost of $66,000 is allocated as $24,106.25
to product 1 and $41,893.75 to product 2.

The Step Method

The second method to allocate service department costs is the step method, so-called because
it uses a sequence of steps in allocating service department costs to production departments.
In the first step, one service department is selected to be allocated fully, that is, to the other
service department as well as to each production department. The department to be allocated
fully usually is chosen because it provides the most service to other service departments. At
Beary Company, service department 1 provides more service (40%) and it goes first in the
allocation. Service department 2 is allocated only to the production departments, in the same
manner as the direct method. Overall, this means that the step method may provide more
accurate allocations because one of the reciprocal flows between the two service departments
(the one in the first step) is considered in the allocation, unlike the direct method that ignores
all reciprocal flows.

The first phase of the step method (tracing direct costs and initial allocation of indirect
costs) is the same as for the direct method as shown in Exhibit 7.4. However, in the second

The step method

uses a sequence of steps in the
allocating service department
costs to production departments.
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Second Phase: Allocate Service Department Costs to Production Departments: Using the Step Method

Service Production Production
Department 2 Department 1 Department 2 Total
First Step
Service Department 1
Service percent 40% 30% 30%
Amount $2,340 $1,755 $1,755 $5,850
= 40% x $5,850 = 30% x $5,850 = 30% x $5,850
Second Step
Service Department 2
Service percent 30% 60%
Allocation percent per direct method 33.33 66.67
Amount 10,590 3,530 7,060 8250
= $8,250 + $2,340 = 33.33% x $10,590 = 66.67% % $10,590 (= 3,530
+ 7,060 — 2,340)
Plus: First-phase allocation 24,750 21,150 51,900
Totals for production departments $30,035 $35,965 $66,000
Third Phase: Allocate Production Department Costs to Products
1. Allocation Base Product 1 Product 2
Labor-hours
Hours 1,800 1,800 3,600
Percentage 50% 50%
Machine-hours
Hours 400 1,200 1,600
Percentage 25% 75%
2. Cost Allocation to Products
Production Department 1 (labor-hour basis) $15,017.50 $15,017.50
= 50% x $30,035 = 50% x $30,035
Production Department 2 (machine-hour basis) $8,991.25 $26,973.75
= 25% x $35,965 = 75% % $35,965
Totals for each product $24,008.75 $41,991.25 $66,000

The reciprocal method
considers all reciprocal flows
between service departments
through simultaneous equations.

phase (Exhibit 7.7), service department 1, which is in the first step, is allocated to service
department 2 and the two production departments. The allocation to service department 2 is
$2,340 (40 percent X $5,850). The allocations for the two production departments are deter-
mined in a similar manner. Then, in the second step, service department 2 is allocated to the
two production departments using the direct method in the same manner as in Exhibit 7.6.
The only difference is that the total cost in service department 2 ($10,590) now includes the
original cost in service department 2 ($8,250) plus the cost allocated from service department
1 in the first step ($2,340).

The third phase of the step method is completed in the same manner as in Exhibit 7.6.
Using the step method, the total cost allocated to product 1 is $24,008.75 and the total cost
allocated to product 2 is $41,991.25, for a total of $66,000.

The Reciprocal Method

The reciprocal method is the preferred of the three methods because, unlike the others, it
considers all reciprocal flows between the service departments. This is accomplished by using
simultaneous equations; the reciprocal flows are simultaneously determined in a system of
equations.

An equation for each service department represents the cost to be allocated, consist-
ing of the first-phase allocation costs plus the cost allocated from the other department.
For Beary Company, the equation for service department 1 is as follows, using the symbol
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Since the advent of Medicare in 1966 to cover medical expenses
of aged, blind, and disabled individuals, health care providers have

for Medicare Reimbursement

Patient Revenue-Generating Services

been required to use cost allocation methods to receive reimburse- Intensive care unit Laboratory

ment from the federal government for services covered by Medicare. Psychiatric care Radiology

The costs of health care service activities are allocated to the patient Coronary care Emergency Room
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How do hospitals respond to Medicare requirements and allocate
the costs of service activities to the patient revenue-generating serv-

(Refer to Comments on Cost Management in Action at end of Chapter.)
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Admissions Administrative and general
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Explain the problems in
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Nursing administration

S1 to represent service department 1 costs and the symbol S2 to represent costs in service
department 2.

Allocated S1 Costs = Initial allocation + Cost allocated from S2

S1 = $5,850 + (10% X S2)
Similarly, the equation for the second service department is as follows:

Allocated S2 Costs = Initial allocation + Cost allocated from S1
S2 = $8,250 + (40% X S1)

These two equations can be solved for S1 and S2 by substituting the second equation into
the first as follows:

S1 = $5,850 + [10% X ($8,250 + 40% X S1)]
S1 = $6,953.13

And substituting S1 back into the second equation:
S2 = $11,031.25

These values for S1 and S2 are allocated to the producing departments using the percent-
age service amounts for each department. We illustrate the process for Beary Company in
Exhibit 7.8. Note that since the reciprocal method has considered all reciprocal service depart-
ment activities, the allocation in the second phase is based on the actual service percentages
for each production department. For example, production department 1, which receives 30
percent of service department 1’s work, is allocated 30 percent of service department 1’s cost,
$2,086 (30% X $6,953.13). The allocations are made in a similar manner to the allocation of
service department 2’s costs and to production department 2.

A simple and accurate way to calculate the reciprocal costs for S1 and S2 is to use the
Solver function in Excel. Exhibit 7.9 illustrates how to use Solver for this purpose.

The third phase analysis in Exhibit 7.8 is done in the same manner as in Exhibits 7.6 and
7.7. The total cost allocated to product 1 is $24,036.25 and for product 2, $41,963.75.

Implementation Issues

The key implementation issue is the choice of the most accurate allocation method. Briefly
review Exhibits 7.6, 7.7, and 7.8. Note that although total costs are the same ($66,000), the
amounts allocated to the two products vary. Although these amounts do not vary greatly for
Beary Company, wide variations can occur in practice. When significant differences exist, a
management accountant should consider the value of the reciprocal method, which is more
complete and accurate than the others because it fully considers the reciprocal flows between
service departments.
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EXHIBIT 7.8 Departmental Allocation Second and Third Phases, Using the Reciprocal Method

Second Phase: Allocate Service Department Costs to Production Departments Using the Reciprocal Method
First: Solve the simultaneous equations for Service 1 and Service 2 (see text):

Amount allocated from service 1 $ 6,953.13

Amount allocated from service 2 $11,031.25

Production Production
Department 1 Department 2 Total
Second: Allocate to producing departments
Service Department 1
Service % 30% 30%
Allocated amount $2,086 $2,086 $4,172
= 30% x $6,953 = 30% x $6,953
Service Department 2
Service % 30% 60%
Allocated amount 3,309 6,619 9,928
=30% x $11,031 =60% x $11,031
Plus: Costs allocated in first phase 24,750 21,150 51,900
Totals for Production Departments $30,145 $35,855 $66,000
Third Phase: Allocate Production Department Costs to Products
1. Allocation Base Product 1 Product 2
Base: Direct labor-hours
Hours 1,800 1,800 3,600
Percent 50% 50%
Machine-hours
Hours 400 1,200 1,600
Percent 25% 75%
2. Cost Allocation to Products
Production Department 1 (direct labor-hour basis) $15,072.50 $15,072.50
=50% x $30,145 = 50% x $30,145
Production Department 2 (machine-hour basis) $8,963.75 $26,891.25
= 25% x $35,855 = 75% x $35,855
Totals for each product $24,036.25 $41,963.75 $66,000

Three additional issues to consider when implementing the departmental allocation
approach are (1) disincentive effects when the allocation base is unrelated to usage, (2) dis-
incentive effects when the allocation base is actual usage, and (3) disincentive effects when
allocated costs exceed external purchase cost.

Disincentive Effects When the Allocation Base Is Unrelated to Usage

Determining an appropriate allocation base and a percentage amount for service provided
by the service departments is often difficult. For example, using labor-hours could be inap-
propriate in an automated plant where labor is a small part of total cost. Similarly, square feet
of floor space could be inappropriate to allocate certain costs when a great deal of idle space
exists. Furthermore, the use of square feet of floor space can have undesirable motivational
consequences. For example, if we are allocating plantwide maintenance costs to production
departments using floor space as a base, a department has inadequate incentive to limit its use
of maintenance expense. Since the actual use of maintenance is unrelated to floor space, if
a given department increases its use of maintenance, then the other departments pay for the
increase as well, as illustrated in Exhibit 7.10. Here, department A increases its use of main-
tenance from 50 to 80 maintenance requests (panel 3 in Exhibit 7.10), while department B’s
usage stays the same. The effect of department A’s increased usage (when allocation is based
on square feet) is that department B pays one-half of the increased cost ($60,000), which is
likely to be perceived as unfair and therefore a disincentive for department B. In contrast,
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using the number of requests as a base allocates to department A the full cost of its increased
usage of maintenance ($60,000), while department B’s allocated cost remains the same.

Disincentive Effects When the Allocation Base Is Actual Usage

When the cost allocation base is determined from actual usage, disincentives can arise because
the usage of the resource by one department will affect the cost allocation to other depart-
ments, as illustrated in Exhibit 7.11. We continue with the same example as Exhibit 7.10
except we now assume that the cost to be allocated is made up of $100,000 fixed cost and
$1,000 variable cost per maintenance request. Panel 2 shows that the amount of cost allocated
will be the same for both departments if the usage is the same. Panels 3 and 4 illustrate how
the cost allocation changes if the usage of one of the departments changes. If the usage in

EXHIBIT 7.9 Solving for the Reciprocal Allocation Method Using the Solver Function in Microsoft Excel

Solving reciprocal departmental allocation problems can become
tedious if three or more departments are involved. In this case,
we suggest the use of software programs such as the Solver
tool in Excel. The following screen capture illustrates how the
Solver tool can be used to solve the Beary Company example

in the text. The column for “Allocated Cost” in the spreadsheet
contains the costin each service department, while the columns
for “Service Rates” contain the reciprocal service rates. The
column for “Initial Allocation to” contains the product of the
“Allocated Cost” and “Service Rates” columns, using cell-based
formulas. Cells E7 and F7 contain the formula-based sums of

Panel A: Solver Dialog Box
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these columns. After selecting “Solver” from the Data menu, the
Dialog Box in Exhibit 7.9 panel A appears and must be completed
as shown. For example, the Target Cell (E7) must be set to a value
of $5,850 (the cost of the first service department). When the
dialog box is complete, select Solve, and the solution will appear
in cells B5 and B6 (overwriting the amounts originally entered in
the Allocated Cost column). The solution is $6,953.13 in cell BS
and $11,031.25 in cell B6. The solution is shown in panel B.

Note: The parameters of the Solver solution must be set to “Value”
as indicated in the marked circle in Panel A.
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EXHIBIT 7.9 Concluded

Panel B: Solver Solution for Beary Example
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EXHIBIT 7.10 Disincentive Effects When the Allocation Base is Unrelated to Usage

Department A Department B Total Maintenance Cost
Panel 1: Basic information
Square feet of floor space 5,000 5,000
Average number of maintenance 50 50
requests
Total maintenance costs $200,000

Panel 2: Maintenance cost allocation in an average month using square feet of floor space or number of requests:
Allocated maintenance cost $100,000 $100,000 $200,000

Panel 3: Here we consider maintenance cost allocation based on square feet for a month when department A increases usage of
maintenance from 50 to 80 maintenance requests, while department B’s usage remains the same at 50 requests. For simplicity,
assume that maintenance costs are variable with the number of maintenance requests, or $2,000 per request [$200,000/(50 + 50)], so
that total maintenance costs increase to $260,000 [$2,000 X (50 + 80)]. The allocation based on square feet and number of requests

is compared below:

Number of maintenance requests 80 50

Allocation of maintenance costs based $130,000 $130,000 $260,000
on square feet

Allocated maintenance cost based on $2,000 x 80 $2,000 < 50
number of maintenance requests = $160,000 = $100,000 $260,000

department A increases (Panel 3) while department B’s usage remains the same, then depart-
ment B has an unexpected reduction in allocated cost from $100,000 to $88,462. The rea-
son is that the fixed costs per maintenance request are now smaller due to the increase in
total maintenance requests. Department A is unlikely to see this allocation as fair. In contrast,
Panel 4 shows the outcome if department A reduces it usage of maintenance, while depart-
ment B again maintains the same level of usage. Now department B’s allocated cost increases
from $100,000 to $112,500. The increase is due to the fact that fixed cost per maintenance
request is now larger due to the overall reduction in maintenance requests. Now department B
is unlikely to see that the allocation is fair.
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EXHIBIT 7.11 Disincentive Effects When the Allocation Base Is Actual Usage

Department A Department B Total Maintenance Cost
Panel 1: Basic information
Actual number of maintenance requests 50 50
Total maintenance costs $200,000

Panel 2: Assume that maintenance costs are $100,000 fixed cost and $1,000 variable costs per request. The allocation base is $2,000 per
request; $100,000 + (50 + 50) < $1,000 = $200,000; $200,000/100 = $2,000 per request
Allocated maintenance cost: $100,000 $100,000
= $2,000 X 50 = $2,000 X 50 $200,000

Panel 3: Department A increases its usage to 80 requests, while department B continues to use 50 requests. New total
maintenance costs = $100,000 fixed cost plus $1,000 X 130 requests = $230,000; $230,000/130 = $1,769.23 per request

Allocated maintenance cost $1,769.23 X 80 $1,769.23 X 50
based on requests: = $141,538 = $88,462 $230,000

The outcome is that, while department B has not changed its usage of maintenance, its allocated costs have decreased; and department
A's allocation has increased, but not at the rate of the increase in number of requests. Department B benefits from the fact that
increased usage of maintenance reduces the per-request charge from $2,000 to $1,769.23—variable costs are the same per request, but
the $100,000 fixed costs are allocated over more requests. The result may not be satisfying to department A, which sees department B
benefit from department A's increased usage.

Panel 4: Similar to Panel 3, except that department A reduces its usage of maintenance to 30 requests. Now total maintenance costs
= $100,000 + $1,000 < (30 + 50) = $180,000; $180,000/80 = $2,250 per request

Allocated maintenance costs $2,250 X 30 $2,250 X 50
based on requests: = $67,500 = $112,500 $180,000

The outcome is that, while department B has not changed its usage of maintenance, its allocated costs have increased; and department
A's allocation has decreased, but not at the rate of the decrease in number of requests. Department B suffers from the fact that
decreased usage of maintenance increases the per-request charge from $2,000 to $2,250. While department B has not changed its
usage, its costincreases because of department A's decreased usage.

Dual Allocation

Dual allocation _ The disincentives illustrated in Exhibit 7.11 can be resolved by using dual allocation. Dual
separates fixed and _vanable allocation separates fixed and variable costs and traces variable costs to the departments
costs and traces variable costs based on actual usage; fixed costs are allocated based on either equal share among depart-

to the departments based on
actual usage; fixed costs are
allocated based on either equal

ments or a predetermined budgeted proportion. Exhibit 7.12 illustrates how dual allocation
works. Again, Panels 1 and 2 follow the example from Exhibit 7.11. Panel 3 illustrates dual
share among departments or allocation in which fi)fed costs are equally shared among the department_s. The reason for the
a predetermined budgeted equal-share approach is that each department pays in effect a fee for the right to receive future
proportion. services from the maintenance department, irrespective of the amount of service to be used.
This concept is similar to the minimum monthly charge on a checking account at the bank or
a cell phone. Note that the effect of separating the fixed and variable costs is that department
A pays for its increased usage, measured at variable cost, and department B’s allocated cost
does not change—a result that is likely to be satisfactory to both departments.

Panel 4 of Exhibit 7.12 illustrates the dual allocation method when fixed costs are allocated
on the basis of a predetermined budget. This approach is used when usage differs significantly
between departments; the rationale is that the allocation of fixed costs should reflect the long-
term average usage by each department. In this example, we assume that the long-term rate of
usage is 60 percent for department A and 40 percent for department B.

Disincentive Effects When Allocated Costs Exceed External Purchase Cost

Another limitation of the three departmental allocation methods is that in an uncommon cir-
cumstance they can allocate to a department a higher cost than the cost of the service that
the department could purchase from an outside supplier. Should the department pay more
for a service internally than an outside vendor would charge? To motivate managers to be
efficient and to make the right decisions, the allocation should be based on the cost as if each
department had to obtain the service outside the firm. Consider the data in Exhibit 7.13 for
a firm with four departments that share a common data processing service costing $1,000.
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EXHIBIT 7.12 Dual Allocation

Department A Department B Total Maintenance Cost
Panel 1: Basic information
Actual number of maintenance requests 50 50
Total maintenance costs $200,000

Panel 2: Assume that maintenance costs are mixed; $100,000 fixed and $1,000 variable per request. The allocation base is $2,000 per
request; $100,000 + (50 + 50) X $1,000 = $200,000; $200,000/100 = $2,000
Allocated maintenance cost: $100,000 $100,000 $200,000
= $2,000 X 50 = $2,000 X 50

Panel 3 (Dual Allocation; fixed costs shared equally): Department A increases its usage to 80 requests, while department B continues to
use 50 requests. New total maintenance costs = $100,000 fixed cost plus $1,000 X 130 requests = $230,000.
This method allocates fixed costs equally between the departments and variable cost based on usage.
Allocated maintenance cost: $50,000 + $1,000 x 80 $50,000 + $1,000 x 50 $230,000
= $130,000 = $100,000
The outcome is that department B's cost has not changed and department A's increase is in proportion to its increased usage. The result
should be satisfying to both department A and department B.

Panel 4: (Dual Allocation; budget-based allocation of fixed costs) Assume, as in Panel 3 above, that department A increases its usage
to 80 requests, while department B continues to use 50 requests. New total maintenance costs = $100,000 fixed cost plus $1,000 X
130 requests = $230,000. Budget-based allocation uses a predetermined budgeted amount of usage to allocate the fixed costs; in this
example we use 60 requests for department A and 40 requests for department B. Thus, fixed costs are allocated $60,000 to department
A and $40,000 to department B.

Budgeted number of maintenance requests 60 40
Allocated maintenance cost: $60,000 + $1,000 X 80 $40,000 + $1,000 X 50 $230,000
= $140,000 = $90,000

This outcome could be preferred to that of Panel 3 above, if the actual usage of the department fluctuates from period to period, but the
long-term average usage by department A is 60% of the resources and for department B the long-term use is 40%.

Data processing costs are allocated using direct labor-hours in each department as shown in
columns (B), (C), and (D) of Exhibit 7.13. The data processing service can also be obtained
from an outside firm at the cost shown in column (E).

The direct labor-hours allocation base in this example penalizes department D, which can
obtain the service outside the firm for $80 less than the inside cost ($200 — $120), perhaps
because of the simplified nature of the requirements in department D. In contrast, depart-
ment B can obtain the service outside only at a much higher price ($600 versus $400 inside),
perhaps because of the specialized nature of the service. In this case, the allocation based on
the outside price (column G in Exhibit 7.13) is fair to both departments B and D. It is a bet-
ter reflection of the competitive cost of the service. The question of whether, and under what
conditions, the department should be allowed to purchase outside the firm is a different issue,
which is addressed in the coverage of management control in Chapters 18 and 19.

EXHIBIT 7.13 CostAllocation Using External Prices

(A) (B) (C) (D) (E) (F) (G)
Direct Cost Allocation Allocation Base Allocation Based
User Direct Labor-Hour Based on Qutside for Qutside on Outside
Department Labor-Hours Allocation Base Labor-Hours Price Price Price
A 3,000 30% $ 300 $ 360 30% $ 300
(3,000/10,000) (360/1,200)
B 4,000 40% 400 600 50% 500
(4,000/10,000) (600/1,200)
C 1,000 10% 100 120 10% 100
(1,000/10,000) (120/1,200)
D 2,000 20% 200 120 10% 100
(2,000/10,000) (120/1,200)

Total 10,000 $1,000 $1,200 $1,000




246 PartOne Introduction to Strategy, Cost Management, and Cost Systems

Cost Allocation in Service Industries )

LEARNING OBJECTIVE 5

Explain the use of cost allocation
in service firms.

EXHIBIT 7.14
Cost Flows in Community
General Bank

The concepts presented in this chapter apply equally well to manufacturing, service, or not-
for-profit organizations that incur joint costs. For example, financial institutions such as com-
mercial banks also use cost allocation. To illustrate, we use the Community General Bank
(CGB), which provides a variety of banking services, including deposit accounts, mortgage
loans, installment loans, investment services, and other services. Currently, CGB is analyz-
ing the profitability of its mortgage loan unit, which has two main businesses, commercial
construction loans and residential loans. An important part of the analysis of these loan busi-
nesses is determining how to trace or allocate costs to the two businesses.

The cost allocation begins by identifying which departments directly support the two loan
businesses, the loan operations department and the marketing department. The operations
department handles the processing of loan applications, safekeeping of appropriate docu-
ments, billing, and maintaining accounts for both commercial and residential loans. The
marketing department provides direct advertising, promotions, and customer service for both
types of loans. The operations and marketing departments in this illustration are comparable
to the production departments in the Beary Company example used earlier in the chapter.

Other departments support the operations and marketing departments. Two important sup-
port departments are the administrative services department and the accounting department.
The administrative services department provides legal and technical support. The accounting
department provides financial services, including regular financial reports and the mainte-
nance of customer records. The administrative services and accounting departments provide
services to each other as well as to the operations and marketing departments, as illustrated
in Exhibit 7.14. Each of the four departments has labor and certain supplies costs that can be
traced directly to it. In addition, CGB’ human resources department and computer services
department provide services to all four departments. In this example, human resources and
computer services are assumed to be part of the larger set of services that CGB provides to all
of its business units; the mortgage loan unit being only one of these. Thus, human resources
and computer services can be compared to the use of indirect labor and indirect materials in
the Beary Company example earlier in the chapter; the accounting and administrative services
departments provide service only to the loan unit and are comparable to the service depart-
ments used in the Beary Company example.

To summarize, the mortgage loan unit in CGB has two service departments (accounting
and administrative services), two production departments (marketing and operations), and
two products (commercial loans and residential loans). The indirect costs in the mortgage
loan unit consist of $1,560,000 labor costs and $33,000 supplies cost which can be traced
directly to the two service departments and the two production departments. In addition there
are indirect costs of $80,000 human services cost and $66,000 computer service costs which
must be allocated to the two service and two production departments.

CGB uses the step method to allocate costs from support departments to the loan businesses.
See the step method in Exhibit 7.15, which follows the same approach as for Beary Company
in Exhibit 7.7. The top of Exhibit 7.15 shows the allocation bases that CGB uses to allocate
human resources costs and computer services costs to each department. The allocation base for
human resources costs is the number of employees, or the head count, in each department, and
the allocation of computer services costs is based on the number of computers in each depart-
ment. The number of employees and the number of computers in each department are given.

To
Administrative
Accounting Service Operations Marketing
From: Department Department Department Department
Accounting Department — 25% 35% 40%
(Service)
Administrative Service 20% — 40 40

Department (Service)
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The first phase of the allocation in Exhibit 7.15 shows tracing the totals of $1,560,000 of
direct labor and $33,000 for supplies costs to each department as well as the allocation of the
human resources costs ($80,000) and computer services costs ($66,000), using the allocation
bases head count and number of computers, respectively. The result is that the total cost of
$1,739,000 is allocated as follows:

Accounting department $ 253,700
Administrative services department 381,500
Operations department 623,700
Marketing department 480,100
Total cost $1,739,000

In the second phase, the accounting and administrative service department costs are allocated
to the operations and marketing departments using the step method and the service percentages

EXHIBIT 7.15 CostAllocation at Community General Bank, Using the Step Method

Departments
Departmental Administrative

Allocation Bases Accounting Services Operations Marketing Total

Human Resources
Headcount 80 100 160 60 400
20% 25% 40% 15% 100%

Computer Services
Number of computers 60 60 150 30 300
20% 20% 50% 10% 100%

First Phase: Trace Direct Costs and Allocate Overhead Costs to Departments
Direct costs (given)

Labor $221,000 $339,500 $554,500 $445,000 $1,560,000
Supplies 3,500 8,800 4,200 16,500 33,000
Indirect costs
Human Resources 16,000 20,000 32,000 12,000 (e.g., $12,000 = 15% x $80,000) 80,000
Computer Services 13,200 13,200 33,000 6,600 (e.g., $ 6,600 = 10% x $66,000) 66,000
Totals for all departments ~ $253,700 $381,500 $623,700 $480,100 $1,739,000
Second Phase: Allocate Service Department Costs to Operations and Marketing, Using the Step Method
First step
Accounting Department ~ Service percent 25% 35% 40%
Amount $63,425 $88,795 $101,480 (e.g., $101,480 = 40% x $253,700)
Second step
Administrative services ~ Service percent 40% 40%
Allocation percent
(per direct method) 50% 50%
Amount $222,462.50 $222,462.50 [e.g., $222,462.50 = 50% x ($381,500 + $63,425)]
Totals for production departments $934,957.50 $804,042.50 $1,739,000
Third Phase: Allocate Operations and Marketing Costs to Commercial Commercial Residential
and Residential Loans Loans Loans
Base: Number of banking transactions 15,000 10,000 25,000
Percent 60% 40%
Number of loans 900 3,600 4,500
Percent 20% 80%
Operations (Number of transactions) $560,974.50 $ 373,983
Marketing (Number of loans) $160,808.50 $ 643,234

Totals for commercial and residential loans $ 721,783 $1,017,217  $1,739,000
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EXHIBIT 7.16

Profitability Analysis of
Commercial and Residential
Loans for Community General
Bank

Introduction to Strategy, Cost Management, and Cost Systems

Commercial Loans Residential Loans

Revenues $2,755,455 $2,998,465
Less expenses
Cost of funds 1,200,736 1,387,432
Allocated operating costs (Exhibit 7.15) 721,783 1,017,217
Contribution $ 832,936 $ 593,816
Key ratios
Contribution/revenue 30.23% 19.80%
Cost of funds/revenue 43.58% 46.27%

in Exhibit 7.14. The result is that the $1,739,000 of total cost is now allocated to the operations
department ($934,957.50) and the marketing department ($804,042.50).

In the third and final phase, the costs from the operations and marketing departments are
allocated to the two businesses, commercial and residential loans. The base that CGB uses to
allocate operations department costs is the number of banking transactions handled within
operations (15,000 for commercial loans and 10,000 for residential loans) and to allocate mar-
keting costs is the number of loans of either type (900 commercial loans and 3,600 residential
loans). The result of the final allocation is that the total cost of $1,739,000 is allocated to the
commercial loans department ($721,783) and the residential loans department ($1,017,217),
as illustrated for the third phase in Exhibit 7.15.

Cost allocation provides CGB a basis for evaluating the cost and profitability of its ser-
vices. By taking the allocated operating costs just determined, the cost of funds provided, and
the revenue produced by both commercial and residential loans, a profitability analysis of
commercial and residential loans can be completed. Assume that the commercial and residen-
tial loan departments have revenues of $2,755,455 and $2,998,465, respectively, and direct
cost of funds of $1,200,736 and $1,387,432, respectively.

The profitability analysis in Exhibit 7.16 shows that the relatively high allocated operating
costs of the residential loan unit are an important factor in its overall poor performance (only
19.8 percent contribution per dollar of revenue in contrast to more than 30 percent for the
commercial loan unit). In contrast, the cost of funds appears to be comparable for both types
of loans (43.58 percent of revenues for commercial loans and 46.27 percent of revenues for
residential loans). The analysis indicates that the bank should investigate the profitability of
residential loans and, in particular, the cost of operations and marketing for these loans.

Joint Product Costing

)

LEARNING OBJECTIVE 6

Use the three joint product
costing methods.

Joint products

are products from the same
production process that have
relatively substantial sales value.

By-products

are products whose total sales
values are minor in comparison
with the sales value of the joint
products.

The split-off point

is the first point in a joint
production process at which
individual products can be
identified.

Many manufacturing plants yield more than one product from a joint manufacturing process.
For example, the petroleum industry processes crude oil into multiple products: gasoline,
naphtha, kerosene, fuel oils, and residual heavy oils. Similarly, the semiconductor industry
processes silicon wafers into a variety of computer memory chips with different speeds, tem-
perature tolerances, and life expectancies. Beef and hides are products linked in the meat-
packing process; neither of these items can be produced without producing the other. Other
industries that yield joint products include lumber production, food processing, soap making,
grain milling, dairy farming, and fishing.

Joint products and by-products are derived from processing a single input or a common set
of inputs. Joint products are products from the same production process that have relatively
substantial sales values. Products whose total sales values are minor in comparison to the
sales value of the joint products are classified as by-products.

Joint products and by-products both start their manufacturing life as part of the same raw
material. Until a certain point in the production process, no distinction can be made between
the products. The point in a joint production process at which individual products can be iden-
tified for the first time is called the split-off point. Thereafter, separate production processes
can be applied to the individual products. At the split-off point, joint products or by-products
might be salable or require further processing to be salable, depending on their nature.



Additional processing costs
or separable costs

are those that occur after
the split-off point and can
be identified directly with
individual products.

The physical measure method
uses a physical measure such as
pounds, gallons, yards, or units
of volume produced at the split-
off point to allocate the joint
costs to joint products.

The average cost method
uses units of output to allocate
joint costs to joint products.

EXHIBIT 7.17

Diagram of Two Joint Product
Cost Flows for Johnson
Seafood

EXHIBIT 7.18
Physical Measure Method
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Joint costs include all manufacturing costs incurred prior to the split-off point (including
direct materials, direct labor, and factory overhead). For financial reporting purposes, these
costs are allocated among the joint products. Additional costs incurred after the split-off point
that can be identified directly with individual products are called additional processing costs
or separable costs.

Other outputs of joint production include scrap, waste, spoilage and defective units. Scrap
is the residue from a production process that has little or no recovery value. Waste, such as
chemical waste, is a residual material that has no recovery value and must be disposed of by
the firm as required. In addition to waste and scrap, some products do not meet quality stan-
dards and can be reworked for resale. Spoiled units are not reworked for economic reasons.
Defective units are reworked to become salable units.

Methods for Allocating Joint Costs to Joint Products

Joint costs are most frequently allocated to joint products using (1) the physical measure,
(2) the sales value at split-off, and (3) the net realizable value methods.

The Physical Measure Method

The physical measure method, naturally enough, uses a physical measure such as pounds,
gallons, yards, or units of volume produced at the split-off point to allocate the joint costs to
joint products. The first step is to select the proper physical measure as the basis for alloca-
tion. We can use units of input or units of output. For example, if we are costing tuna products,
the production of 100 pounds of tuna into quarter-pound cans would have an input measure
of 100 pounds and an output measure of 400 cans. When units of output are used, this also
is called the average cost method. Assume that Johnson Seafood produces tuna filets and
canned tuna for distribution to restaurants and supermarkets in the southeastern United States.
The cost of 14,000 pounds of raw, unprocessed tuna plus the direct labor and overhead for
cutting and processing the tuna into filets and canned tuna is the joint cost of the process. The
flow of production is illustrated in Exhibit 7.17.

The production process starts at point 1. A total $16,000 joint cost ($7,000 direct materials,
$5,000 direct labor, and $4,000 overhead) is incurred. Point 2 is the split-off point where two
joint products are separated: 2,000 pounds of tuna filets and 8,000 pounds of canned tuna.
The remaining 4,000 pounds of by-products, scrap, and waste are not accounted for. (The
appendix to the chapter explains how to account for by-products.) If we use a physical mea-
sure method, the joint cost of $16,000 is allocated as shown in Exhibit 7.18.

Based on the physical measure method (pounds in this example), when the joint products
reach the split-off point, we can compute the relationship of each of the joint products to the

Point 1
Joint Costs Are Incurred

Point 2
Split-0ff Point

Selling Price

——> 2,000 Ibs tuna filets $2.20/1b
14,000 Ibs
unprocessed tuna 8,000 Ibs canned tuna $1.65/lb
$16,000
—— > 4,000 Ibs by-products,
scrap, and waste

Product Physical Measure  Proportion Allocation of Joint Cost Cost per Pound
Tuna filets 2,000 Ibs 0.20 $16,000 x 20% = $ 3,200 $1.60
Canned tuna 8,000 Ibs 0.80 16,000 x 80% = 12,800 1.60
Total 10,000 Ibs 1.00 $16,000




REAL-WORLD FOCUS Joint Cost Allocation in Blood Product Services

and Charitable Programs

JOINT COSTS OF BLOOD PRODUCTS JOINT COSTS OF PUBLIC EDUCATION AND FUND
Three blood products are produced from blood received from RAISING IN CHARITIES
donors: Forty percent of the largest charities use joint allocation, as permitted

under a 1987 AICPA ruling, to allocate some portion of their joint costs
of public education and fund-raising to the charities’ programs. The
practice of allocating public education/fund-raising costs is viewed
as reasonable in this context, as for example in the case of a charity
3. Plasma, used after further processing, for the treatment of protein  that describes the symptoms of a disease and explains the actions the

deficiency. individual should take if those symptoms occur. These costs can be
allocated to the related programs of the charity. The cost allocation is
important because it effects the total amounts the charity shows for
fund-raising versus program delivery. The relationship between these
costs is important because some governmental regulations restrict
the “administrative cost ratio” to some maximum amount, and the
relationship is also important for donors who would like to see most of
their donations going to programs rather than fund-raising. A recent
study of 404 charitable organizations showed that the AICPA's ruling
to allow joint allocation in 1987 was associated with an increase in
the organizations’ use of joint cost allocation.

1. Red cells, used primarily in surgery.

2. Platelets, used to prevent spontaneous bleeding in leukemia
patients.

The joint cost of producing the three products consists of the blood
collection costs, the safety testing costs, and the further process-
ing in a laboratory to split off the three joint products. Commonly the
joint costs are allocated to the three products on the basis of physi-
cal units produced. The National Blood Authority (NBA) in the U.K.
observed the unfavorable effect of this approach is that the cost of
each blood product varied widely, as the demand for the products var-
ied; the demand for the platelets was particularly volatile. In response
the NBA decided in 1998 to allocate all joint costs to red cells, on the
basis, in part, that plasma was routinely discarded to minimize the risk
of Creutzfeld-Jacobs disease. A Chartered Institute of Management ~ Source: Paul Trenchard and Rob Dixon, “Armful Practice,” Financial Manage-
Accountant’s (CIMA) study proposed that both the current and prior ment_(London), April 2004, pp. 30‘—32; Andr_ea A}Ilston Robgrts, "The Implications
allocation methods be replaced with one based on the usefulness of g{)gg';;cﬁfgandardsforCha”w Reporting,” Accounting Horizons, March
the three blood products, as assessed by hematologists. T '

sum of the total units. The joint cost allocated to the products is the average cost per pound of
the joint cost, which is $1.60 per pound.

The physical measure used to determine the relative weights for allocating the joint cost
should be the measure of the products at the split-off point, not the measure when the pro-
duction of the products is completed. Thus, the relevant measure in the example is the 2,000
pounds of filets and 8,000 pounds of canned tuna.

The production costs per pound for both products follow:

Filets $1.60 per pound = $3,200/2,000 pounds
Canned tuna $1.60 per pound = $12,800/8,000 pounds

Advantages and Limitations Among the advantages of the physical measure method are
that (1) it is easy to use and (2) the criterion for the allocation of the joint costs is objective.
This method, however, ignores the revenue-producing capability of individual products that
can vary widely among the joint products and have no relationship at all to any physical
measure. Each product can also have a unique physical measure (gallons for one, pounds for
another) and, hence, the physical measure method might not be applicable. The following
method addresses these limitations.

The Sales Value at Split-Off Method

The sales value at split-off

method The sales value at split-off method is an alternative and widely-used method. The sales value
allocates joint costs to joint at split-off method (or more simply, sales value method) allocates joint costs to joint products
products on the basis of their on the basis of their relative sales values at the split-off point. This method can be used only
relative sales values at the split- ~ when joint products can be sold at the split-off point. If we assume that Johnson can sell a
off point. pound of filets for $2.20 and a pound of canned tuna for $1.65 and that Johnson has produced
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EXHIBIT 7.19
Sales Value at Split-Off
Method

The net realizable value (NRV)
of a product is the estimated
sales value of the product at the
split-off point; it is determined
by subtracting the additional
processing and selling costs
beyond the split-off point from
the ultimate sales value of the
product.

EXHIBIT 7.20
Product-Line Profitability
Analysis
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Price Sales Joint Cost
Product Units perunit Value Proportion Cost Allocated per Pound
Filets 2,000lbs  $220  $ 4,400 0.25 $16,000 x 25% = $ 4,000 $2.00
Canned tuna 8,000 Ibs 1.65 13,200 0.75 16,000 < 75% = 12,000 1.50
Total $17,600 1.00 $16,000

2,000 pounds of filets and 8,000 pounds of canned tuna, the $16,000 joint cost should be allo-
cated between the products as shown in Exhibit 7.19.

The first step in the sales value method (Exhibit 7.19) is to compute the total sales value
of the joint products at the split-off point. Note that the sales value is the sales price multi-
plied by the number of production units, not the actual number of sales units. Determining
the proportion of the sales value of each joint product to the total sales value is the second
step. The final operation allocates the total joint cost among the joint products based on those
proportions.

In the Johnson Seafood example, the sales value of filets is $4,400 and of canned tuna
is $13,200, a total of $17,600. The proportion of the individual sales values of the products
to the total sales value are 0.25 ($4,400/$17,600) for filets and 0.75 ($13,200/$17,600) for
canned tuna. The allocated costs are $4,000 to filets and $12,000 to canned tuna.

The production costs per pound for both products are calculated as follows:

Filets $2.00 per pound = $4,000/2,000
Canned tuna $1.50 per pound = $12,000/8,000

Note that filets have a higher unit cost under the sales value method than under the physi-
cal measure method. The reason is that filets have a higher sales value. If the sales prices are
estimated accurately and no additional processing costs are involved, the sales value at split-
off method generates the same gross margin percentage for both filets and canned tuna as
shown in Exhibit 7.20.

Advantages and Limitations The advantages of the sales value method are that it (1) is easy
to calculate and (2) is allocated according to the individual product’s revenues. This method
is superior to the physical measure method because it allocates the joint costs in proportion to
the products’ ability to absorb these costs. This is an application of the ability-to-bear concept
of fairness included in the objectives of cost allocation at the beginning of the chapter.

One limitation of the sales value method is that market prices for some industries change
constantly. Also, the sales price at split-off might not be available because additional process-
ing is necessary before the product can be sold.

The Net Realizable Value Method

Not all joint products can be sold at the split-off point. Thus, there is no market price to attach
to some products at the split-off point. In these cases, the concept of net realizable value is
used. The net realizable value (NRV) of a product is the product’s estimated sales value at
the split-off point; it is determined by subtracting the additional processing and selling costs
beyond the split-off point from the estimated ultimate sales value of the product.

NRV = Ultimate sales value — Additional processing and selling cost

Canned Tuna
$1.65 x 8,000 = $13,200
$1.50 x 8,000 = 12,000

$ 1,200
9.09%

Tuna Filets
$2.20 x 2,000 = $4,400
$2.00 x 2,000 = 4,000

$ 400
9.09%

Sales
Cost of goods sold

Gross margin

Gross margin percent
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EXHIBIT 7.21 Diagram of Three Joint Product Cost Flows for Johnson Seafood

Point 1 Point 2 Point 3

Joint Costs Are Incurred Split-0ff Point Additional Processing

—> 2,000 Ibs Tuna Filets,
Selling Price $2.20/Ib

——> 8,000 Ibs Canned Tuna
14,000 Ibs Ul . 0
Unprocessed Tuna————»| Selling Price $1.65/1b Processing
16,000 Cost
$ —— > 3,000 Ibs Cat Food 3,000 Ibs Cat Food,
$850 Selling Price $1.75/Ib

— > 1,000 Ibs By-Product,
Scrap, and Waste

In the Johnson Seafood example, assume that in addition to filets and canned tuna, the
firm processes cat food from raw, unprocessed tuna. Assume also that 14,000 pounds of tuna
yield at the split-off point 2,000 pounds of filets and 8,000 pounds of canned tuna as before
but now an additional 3,000 pounds of cat food. The remaining 1,000 pounds are scrap, waste,
and by-products. For cat food the tuna must be processed further for sale to pet food dis-
tributors. The additional processing cost is $850 for minerals and other supplements that are
important for cat nutrition but that add no weight to the product. The pet food distributors buy
the prepared cat food from Johnson at $1.75 per pound and package it into 3-ounce cans for
sale to pet stores and supermarkets. Exhibit 7.21 is a diagram of this situation.

Exhibit 7.22 shows the joint cost allocation calculation using the net realizable value
method.

If Johnson Seafood sold all products it produced during the period, its gross margin amounts
for the products would be as shown in Exhibit 7.23. Note that the gross margin percentage is
lower for cat food than for filets because of the additional processing cost of $850.

Advantages and Limitations The NRV method is superior to the physical measure method
because, like the sales value at split-off method, it produces an allocation that yields a pre-
dictable, comparable level of profitability among the products. The physical measure method
might provide misleading guidance to top management regarding product profitability.

EXHIBIT 7.22  Joint Cost Allocation Using the Net Realizable Value Method

Sales Additional Net Realizable Percent  Allocated Total Cost
Product Pounds Price Value Processing Value of NRV Cost Cost per Pound
Filets 2,000 $2.20 $ 4,400 — $ 4,400 20% $ 3,200 $ 3,200 $1.60
Canned tuna 8,000 1.65 13,200 — 13,200 60 9,600 9,600 1.20
Cat food 3,000 1.75 5,250 $850 4,400 20 3,200 4,050 1.35
Total 13,000 $22,850 @ $22,000 100% $16,000 $16,850
EXHIBIT 7.23 Tuna Filets Canned Tuna Cat Food
Johnson Seafood’s Product-
Line Profltablllty AnaIySIS Sales $220 X 2,000 = $4,400 $165 X 8,000 = $13,200 $1 15 x 3,000 = $5,250
Cost of goods sold $1.60 x 2,000 = 3,200 $1.20 x 8,000 = 9,600 $1.35x 3,000 = 4,050
Gross margin $1,200 $ 3,600 $1,200

Gross margin percent 21.21% 21.21% 22.86%
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Summary This chapter introduces the objectives, concepts, and methods of cost allocation. There are

Appendix

two main cost allocation applications—departmental cost and joint product costing. Most
important, the objectives and methods for cost allocation are determined based on the firm’s
strategy. Cost allocation is concerned with strategy in four key ways: (1) to determine accu-
rate departmental and product costs as a basis for evaluating the departments’ cost efficiency
and profitability of different products, (2) to motivate managers to work hard, (3) to provide
the proper incentive for managers to achieve the firm’s goals, and (4) to provide a fair basis
for rewarding managers for their effort.

Ethical issues often arise in cost allocation when managers must choose between alterna-
tive allocation methods. The manager must choose between methods that might decrease the
cost of one product, customer, or business unit at the expense of increased costs for another
product, customer, or unit.

Departmental cost allocation is performed in three phases: (1) trace all direct costs and
allocate overhead to service and production departments, (2) allocate service department
costs to production departments, and (3) allocate production department costs to products.
The second phase is the most complex. Service department costs can be allocated to produc-
tion departments using three methods—the direct method, the step method, and the recipro-
cal method. The three methods differ in the way they deal with service flows among service
departments. The direct method ignores these flows, the step method includes some of them,
and the reciprocal method includes all. For this reason, the reciprocal method is preferred.

A number of implementation issues arise when applying cost allocation methods including
the strategic and ethical issues of the cost allocation. It is also important to allocate variable
and fixed costs separately (in a process called dual allocation), to use budgeted rather than
actual amounts in the allocation, and to consider alternative allocation methods when the
result of an allocation to a department is a cost that is greater than the department could pur-
chase the item from an outside entity.

The need for joint product costing arises when two or more products are made simultane-
ously in a given manufacturing process. The three methods for costing joint products are the
(1) physical measure method, (2) sales value at split-off method, and (3) net realizable value
method. The physical measure method is the simplest to use but also has a significant disad-
vantage. Because the allocation ignores sales value, the gross margins of joint products deter-
mined using the physical measure method can differ in significant and unreasonable ways.
In contrast, the sales value and net realizable value methods tend to result in similar gross
margins among the joint products. The sales value at split-off method is used when sales value
at split-off is known; otherwise the net realizable value is used.

LEARNING OBJECTIVE 7

Use the four by-product costing
methods.

By-Product Costing

A by-product is a product of relatively small sales value that is produced simultaneously
with one or more joint products. Two approaches are used for by-product costing: (1) the
asset recognition approach and (2) the revenue approach. The main difference between these
approaches lies in whether they assign an inventoriable value to by-products at the split-off
point. The asset recognition approach records by-products as inventory at net realizable val-
ues; the by-product is therefore recognized as inventory when the by-product is produced.
In contrast, the revenue approach does not assign values to the by-products in the period of
production but recognizes by-product revenue in the period sold.

Each of the two approaches contain two alternative methods, depending on the way in which
by-products are reported in the income statement. The two asset recognition methods follow:

Net Realizable Value Method. This method shows the net realizable value of by-products on the
balance sheet as inventory and on the income statement as a deduction from the total manufacturing
cost of the joint products. This is done in the period in which the by-product is produced.
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EXHIBIT 7A1
A Summary of By-Product
Costing Methods

EXHIBIT 7A.2

Diagram of Three Joint
Products and One By-Product
Cost Flows for Johnson
Seafood

Place in Income Statement

As a Deduction of

Time to Recognize As Other Income Manufacturing Cost

At time of production Other income at time Net realizable value method;

(asset recognition methods) of production reduction in joint product cost
at time of production

At time of sale Other income at time Reduction in cost of joint

(revenue methods) of sale products at time of sale

Other Income at Production Point Method. This method shows the net realizable value of by-products
on the income statement as other income or other sales revenue. This is done in the period in which the
by-product is produced.

The two revenue methods follow:

Other Income at Selling Point Method. This method shows the net sales revenue from a by-product
sold at time of sale on the income statement as other income or other sales revenue.

Manufacturing Cost Reduction at Selling Point Method. This method shows the net sales revenue from
a by-product sold at time of sale on the income statement as a reduction of total manufacturing cost.

In Exhibit 7A.1 we summarize the four major by-product costing methods.

ASSET RECOGNITION METHODS

To illustrate the asset recognition methods, assume that Johnson Seafood believes that it can
make additional profit by taking a portion of the 1,000 pounds of scrap and waste in each
batch of unprocessed tuna and reprocessing them to produce a high-quality garden fertilizer.
However, the selling price of the fertilizer is expected to be relatively low, 50 cents per pound.
Moreover, additional processing and selling costs of 30 cents per pound would be necessary
for preparing, packaging, and distributing the product. Since the sales value of fertilizer is
relatively low, the firm decides to treat tuna filets, canned tuna, and cat food as joint products
and fertilizer as a by-product. Suppose that Johnson sold all production of filets, canned tuna,
and cat food, but sold only 400 of the 500 pounds of the fertilizer produced. Exhibit 7A.2
shows the cost flows of the three joint products and one by-product.

Point 1 Point 2 Point 3

Joint Costs Are Incurred Split-0ff Point Additional Processing

—> Joint Product #1—
2,000 Ibs Tuna Filets,
Selling Price $2.20/Ib

—> Joint Product #2—
8,000 Ibs Canned Tuna,

Selling Price $1.65/Ib Processing
14,000 Ibs

Unprocessed Tuna————>——> Joint Product #3— L 3,000 Ibs Cat Food,
$16,000 3,000 Ibs Cat Food $850 Selling Price $1.75/lb
Processing
Cost
—> By-Product— —— > 500 Ibs Fertilizer,
500 Ibs Fertilizer $0.30 per Ib Selling Price $0.50/Ib

—> Scrap, Waste
500 Ibs



EXHIBIT 7A.3
By-Product Costing—Asset
Recognition Methods

EXHIBIT 7A.4
By-Product Costing—Revenue
Recognition Methods

Chapter 7 Cost Allocation: Departments, Joint Products, and By-Products 255

Net Realizable Other Income at
Value Method Production Method
Sale of joint products (Exhibit 7.22) $22,850 $22,850
Cost of joint products sold (Exhibit 7.22) $16,850 $16,850
Less net realizable value of by-product (100) —
Cost of goods sold $16,750 $16,850
Gross margin $6,100 $ 6,000
Other income at production — 100
Income before tax $6,100 $6,100

From Exhibit 7.22, the total sales value of filets, canned tuna, and cat food is $22,850
($4,400 + $13,200 + $5,250) and the total cost of the goods sold is $16,850 ($3,200 +
$9,600 + $4,050). The net realizable value (NRV) of the 500 pounds of fertilizer produced is

NRV = Sales value — Additional processing cost
($0.50 X 500) — ($0.30 X 500)
= $100

Johnson’s accounting for the by-product using the asset recognition methods (the
net realizable value method and the other income at production point method) appears in
Exhibit 7A.3.

Asset recognition methods are based on the financial accounting concepts of asset recog-
nition, matching, and materiality. By-products are recognized as assets with probable future
economic benefits because a market exists for them. Asset recognition methods also have the
preferred effect of matching the value of the by-product with its manufacturing cost; when
the by-product is sold, its inventory cost is shown as the cost of sales. If the net realizable
value of a by-product is material (that is, it will have a significant effect on inventory or
profit), the asset recognition methods should be used because of the matching concept.

REVENUE METHODS

Revenue methods recognize by-products at the time of sale. Exhibit 7A.4 illustrates the two
methods. Note that Exhibit 7A.4 shows the 400 pounds of by-product sold, not the 500 pounds
of by-product produced.

Revenue methods are justified on the financial accounting concepts of revenue realization,
materiality, and cost benefit. These methods are consistent with the argument that by-product
net revenue should be recorded at the time of sale because this is the point revenue is real-
ized. Revenue methods are also appropriate when the value of the by-product is not material,
that is, very small in relation to net income. For cost-benefit considerations, many firms use a
revenue method because of its simplicity.

Other Income at Manufacturing Cost
Selling Point Method Reduction Method
Sale of joint products $22,850 $22,850
Cost of goods sold
Cost of joint products sold $16,8