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Preface

Cost accounting is a dynamic discipline constantly responding to the needs of managers
in a highly competitive and global business world. Managers need cost accounting infor-
mation to develop, implement, and evaluate strategy. Managers also need cost accounting
measurements to determine product costs for internal management and external financial
reporting. The eighth edition of Cost Accounting: Foundations and Evolutions provides
in-depth coverage of cost management concepts and procedures in a logically sequenced
and student-friendly framework. This text encourages students to go beyond the num-
bers and think critically about business decisions.

A text is valuable only when students find the subject matter applicable to their business
or personal lives. Through the use of a straightforward, readable approach, Cost Accounting:
Foundations and Evolutions displays the real-world relevance of this topic to its readers.

Hallmark Features

'This edition provides in-depth, current coverage of cost management concepts and proce-
dures, while integrating relevant, real-world business examples and ethical considerations,
in a straightforward and student-friendly framework. The unique hallmark features of this
text that have been retained include the following.

Streamlined, Student-Friendly Approach

Recognized for its unmatched readability, the book’s thought-provoking writing keeps con-
cepts intriguing and easy to comprehend. This edition’s solid blend of concepts and prac-
tices will help students clearly understand how to solve actual business problems.

The text is well written, and students like it.
Gary L. Bridges, University of Texas at San Antonio

Relevancy in Today’s Business World

Real-world examples that appeal to today’s students and clearly exemplify the chapter’s
concepts are integrated throughout the main body of the text to immediately connect
today’s business world with the classroom experience.

The Kinney/Raiborn book does a great job on more modern topics
such as ABC, TOM, and JIT.

Alan D. Campbell, Troy University

Developing Ethical Business Leaders

The need for students to analyze business situations and make informed, ethical decisions
is essential in today’s world. Cost Accounting: Foundations and Evolutions weaves ethical
considerations throughout each chapter so that students learn to consistently think of the
ethical implications of their actions. Potential Ethical Issues at the end of each chapter

Ethics

Xi



Xii
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emphasize dilemmas students may encounter in business. Exercises and problems involving
ethical considerations are marked with an ethics icon.

Comprehensive Review Modules

A Comprehensive Review Module for each chapter ensures your students’ mastery of concepts
an overview of key terms, through an overview of key terms, succinct chapter summaries, solu-
tion strategies highlighting key equations and concepts, and demonstration problems that stu-
dents can use as a framework for solving similar examples in homework assignments or exams.
"These modules reinforce the critical concepts from the chapters and show how to apply them.

High-Quality End-of-Chapter Assignments

Students practice accounting skills with a wide array of assignment types, including Excel
Template activities, ethical problems, writing assignments, Internet research exercises, and
group activities. Questions test basic chapter comprehension, Exercises offer quick concept
checks, and Problems delve deeper into the concepts, testing students’ retention of critical
topics and procedures.

A strength of the textbook is the quality of the exercises and problems at the end of
each chapter. These items ... do a good job of reinforcing important concepts in the chapter.
Furthermore, most chapters have one or two broad-scope problems that integrate many of the con-
cepts presented in that chapter and, in some cases, also integrate concepts from preceding chapters.

Nace Magner, Western Kentucky University

Improvements in the Eighth Edition

We've tailored this edition of Cost Accounting: Foundations and Evolutions to meet the specific
needs of this course, taking the insights and suggestions of many cost accounting professors
across the country into consideration. The following improvements have been made.

Clarity for Complex Topics

Building on its proven strengths of effortlessly teaching fundamental cost accounting con-
cepts with precision, extra care has been taken to clarify the topics that your students strug-
gle with most—such as equivalent units for process costing, cost allocation under ABC,
and overhead variances—to make these topics easy to comprehend. New exhibits have been
added throughout to help students make visual connections with the concepts.

Superior Readability

Always praised for its engaging, student-friendly writing style, the authors have further
enhanced the text’s unmatched readability by breaking lists and equations out of text nar-
rative for a clean presentation that’s easy to read.

Complete Student Learning System

In addition to the chapter opening learning objectives (which are indicated within the
chapter to guide students through the material), new learning objective links have been
added to the chapter summary to help students close the loop and easily identify areas
that require additional attention or practice. Page references have also been added to the
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Solution Strategies at the end of the chapter, so students can quickly reference the text for
additional explanations when necessary.

New End-of-Chapter Assignments

Numerous new problems have been added and nearly 90 percent of the end-of-chapter
assignments in this edition have been updated or modified to provide professors who
prefer to assign new questions each term with more choice and flexibility. Writing labels
have been added to better identify which assignments build written communication and
research skills.

Advanced Technology Solutions

New for this edition, a full CengageNOW for Cost Accounting: Foundations and Evolutions
provides ultimate flexibility and ease of use with the results you want NOW that ensure
that your students are mastering the procedural and decision-making skills needed for
future success. This integrated, online course management system allows you to save time
as you efficiently plan your course; teach and reinforce content with an integrated eBook,
interactive learning tools, and personalized study plans automatically developed for each
student; and test with automatic grade results.

Significant Revisions

Some significant changes to the eighth edition (in addition to the substantial end-of-chap-
ter changes, updated references, etc.) include the following:

Chapter 3

* Quantitative material organized into tabular format for easier reference and
comprehension

* Some content reorganized for better flow

Chapter 4

« Revision of discussion on the causes of NVA activities into tabular format for ease in
understandability

* Reordering of chapter discussion for better flow

Chapter 8

*  New exhibit on variables affecting strategic plan
* Consolidation of two “redundant” exhibits (Ex. 84 and 8-5)

* New “block-formatted” discussion of personnel budget considerations

Chapter 9

* Reorganized and reformatted for better flow and streamlined presentation

Chapter 10

* New exhibit on outsourcing benefits

 Updated references and examples in outsourcing discussion

xiii
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Chapter 17
* New Exhibit (17-1) on how and why to eliminate NVA activities

¢ New “block-formatted” discussion of how a quality system reorients thinking
* New Exhibit (17-9) on TQM'’s cycle of benefits

¢ New “block-formatted” discussion of how the BSC can be used to provide information
on quality and help frame management decision processes

Instructor Support Materials

A comprehensive instructor support package is provided for this text, including the
following.

Text Companion Web site

www.cengage.com/accounting/kinney

'This robust companion Web site provides immediate access to a rich array of teaching
and interactive learning resources—including chapter-by-chapter online tutorial quizzes,
a final exam, online learning games, flashcards, and more! Easily download the instructor
resources you need from the password-protected, instructor-only section of the site.

Instructor’s Resource CD
1439044872

Place the key teaching and preparation resources you need at your fingertips with the
Instructor’s Resource CD, which contains the Solutions Manual, Instructor’s Manual,
Test Bank in Word format, and ExamView® Testing Software as well as PowerPoint®
Presentation slides and Excel® Spreadsheet Templates with Solutions.

Solutions Manual

Available online, on the Instructor’s Resource CD, or as a print product (by request)

Find full solutions for all end-of-chapter assignment items, including questions, exercises,
and problems. Complete computations allow you to demonstrate clearly how to reach the
correct answers.

Instructor’s Manual

Awvailable online and on the Instructor’s Resource CD

Access the tools you need in the Instructor’s Manual, which provides the resources to
streamline and maximize the effectiveness of your course preparation. The Instructor’s
Manual presents an overview of the learning objectives, a chapter-by-chapter glossary of
terminology, and a detailed lecture outline.

Test Bank

Awvailable online and on the Instructor’s Resource CD

Efficiently assess your students’understanding as this edition’s Test Bank offers an extensive
selection of questions for quizzes, tests, and exams. New AICPA and AACSB tags have
been added to help you quickly identify problems that have been used on professional
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accounting exams. The Test Bank is also available in ExamView® for customized electronic
testing.

ExamView Pro® Testing Software

Awvailable on the Instructor’s Resource CD

This edition’s electronic Test Bank offers a variety of class-tested multiple-choice problems,
short problems, and essay problems. Designed to make exam preparation as convenient as
possible, each Test Bank chapter contains enough questions and problems to prepare several
exams without repeating material. Instantly customize tests with this easy-to-use software.

PowerPoint Slides

Awvailable online and on the Instructor’s Resource CD

Make your lectures come to life and clarify difficult concepts with slides designed to com-
plement your lecture and focus student attention. A free concise, student version is also
available online.

Excel Spreadsheet Solutions

Awvailable online and on the Instructor’s Resource CD

These templates provide the solutions for the problems and exercises that have Excel
Spreadsheet Templates. Through these files, instructors can see the solutions in the same
format as the students. All problems with accompanying templates are marked in the book
with an icon.

CengageNOW

www.cengage.com/tlc

Ensure that your students have the understanding of accounting procedures and concepts
they need to know with CengageNOW. This integrated, online course management and
learning system combines the best of current technology to save time in planning and
managing your course and assignments. You can reinforce comprehension with customized
student learning paths and efficiently test and automatically grade assignments. Access is
available through a printed access card or electronic access code that can be bundled with
this edition. See your sales representative for details.

Experience Accounting Video Series

www.cengage.com/accounting/eav

Provide students with an inside look into the unique decision making of top companies—
including BP, Hard Rock Café, Coldstone Creamery, Boyne Resorts, and more—to better
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Introduction to Cost Accounting

Objectives

After completing this chapter, you should be able to answer the following questions:
LO.1 What are the relationships among financial, management, and cost
accounting?

LO.2  What are the sources of authoritative pronouncements for the practice of
cost accounting?

LO.3  What are the sources of ethical standards for cost accountants?

LO.4  Whatis a mission statement, and why is it important to organizational
strategy?

LO.5  What must accountants understand about an organization’s structure and
business environment to perform effectively in that organization?

LO.6  Whatis a value chain, and what are the major value chain functions?
LO.7  How is abalanced scorecard used to implement an organization’s strategy?
LO.8  Why s ethical behavior so important in organizations?




LO.1T What are the
relationships among
financial, management,
and cost accounting?

Chapter 1 Introduction to Cost Accounting

Introduction

Starting a career as a staft accountant with the goal of becoming partner in a public account-
ing firm is the dream of many accounting majors. However, a career goal of becoming a chief
financial officer or controller is equally viable, and the end result can be equally rewarding.
'This text presents tools and techniques used by cost and management accountants, and also
provides problem-solving methods that are useful in achieving corporate goals. Such knowl-
edge is important to a student who wants to become a Certified Public Accountant (CPA)
and/or a Certified Management Accountant (CMA). The first part of this text presents the
traditional methods of cost and management accounting, which are the building blocks for
generating information used to satisfy internal and external user needs. The second part of
the text presents innovative cost and management accounting topics and methods.

Comparison of Financial, Management,
and Cost Accounting

Accounting is called the language of business. As such, accounting can be viewed as having
different “dialects.” The financial accounting “dialect” is often characterized as the primary
focus of accounting. Financial accounting concentrates on the preparation and provision
of financial statements: the balance sheet, income statement, cash flow statement, and
statement of changes in stockholders’ equity. The second “dialect” of accounting is that of
management and cost accounting. Management accounting is concerned with providing
information to parties inside an organization so that they can plan, control operations,
make decisions, and evaluate performance.!

Financial Accounting

The objective of financial accounting is to provide useful information to external parties,
including investors and creditors. Financial accounting requires compliance with gener-
ally accepted accounting principles (GAAP), which are primarily issued by the Financial
Accounting Standards Board (FASB), the International Accounting Standards Board (IASB),
and the Securities and Exchange Commission (SEC). Financial accounting information is
typically historical, quantitative, monetary, and verifiable. Such information usually reflects
activities of the whole organization. Publicly held companies are required to have their finan-
cial statements audited by an independent auditing firm. Oversight of auditing standards for
public companies is the responsibility of the Public Company Accounting Oversight Board
(PCAOB). The PCAOB was created by the Sarbanes-Oxley Act of 2002 (SOX), legislation

that was passed because of perceived abuses in financial reporting by corporate managers.

In the early 1900s, financial accounting was the primary source of information for eval-
uating business operations. Companies often used return on investment (ROI) to allocate
resources and evaluate divisional performance. ROl is calculated as income divided by total
assets. Using a single measure such as ROI for decision making was considered reasonable
when companies engaged in one type of activity, operated only domestically, were primarily
labor intensive, and were managed and owned by a small number of people who were very
familiar with the operating processes.

As the securities market grew, so did the demand for audited financial statements.
Preparing financial reports was costly, and information technology was limited. Developing
a management accounting system separate from the financial accounting system would
have been cost prohibitive, particularly given the limited benefits that would have accrued
to managers and owners who were intimately familiar with their company’s narrowly

" Other accounting “dialects,’ such as tax and auditing, are beyond the scope of this text.



Chapter 1 Introduction to Cost Accounting

focused operating activity. Collecting information and providing reports to management
on a real-time basis would have been impossible in that era.

Management Accounting

Management accounting is used to gather the financial and nonfinancial information
needed by internal users. Managers are concerned with fulfilling corporate goals, com-
municating and implementing strategy, and coordinating product design, production,
and marketing while simultaneously operating distinct business segments. Management
accounting information commonly addresses individual or divisional concerns rather than
those of the firm as a whole. Management accounting is not required to adhere to GAAP
but provides both historical and forward-looking information for managers.

By the mid-1900s, managers were often no longer owners but, instead, individuals who
had been selected for their positions because of their skills in accounting, finance, or law.
These managers frequently lacked in-depth knowledge of a company’s underlying opera-
tions and processes. Additionally, companies began operating in multiple states and coun-
tries and began manufacturing many products in a non-labor-intensive environment. Trying
to manage by using only financial reporting information sometimes created dysfunctional
behavior. Managers needed an accounting system that could help implement and monitor
a company’s goals in a globally competitive, multiple-product environment. Introduction of
affordable information technology allowed management accounting to develop into a dis-
cipline separate from financial accounting. Under these new circumstances, management
accounting evolved to be independent of financial accounting.

'The primary differences between financial and management accounting are shown in

Exhibit 1-1.

Exhibit 1-1 | Financial and Management Accounting Differences

Financial Accounting Management Accounting

Primary users External Internal
Primary organizational focus Whole (aggregated) Parts (segmented)
Information characteristics Must be May be
- Historical - Current or forecasted
- Quantitative - Quantitative or qualitative
- Monetary - Monetary or nonmonetary
- Verifiable - Timely and, at a minimum,
reasonably estimated
Overriding criteria Generally accepted Situational relevance
accounting principles (usefulness)
Consistency Benefits in excess of costs
Verifiability Flexibility
Recordkeeping Formal Combination of formal and
informal

As companies grew and were organized across multiple locations, financial accounting
became less appropriate for satisfying management’s information needs. To prepare plans,
evaluate performance, and make more complex decisions, management needed forward-
looking information rather than only the historical data provided by financial accounting. The
upstream costs (research, development, product design, and supply chain) and downstream
costs (marketing, distribution, and customer service) that companies incurred were becom-
ing a larger percentage of total costs. When making pricing decisions, managers needed to
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add these upstream and downstream costs to the GAAP-determined product cost. The vari-
ous types of costs associated with products are shown in Exhibit 1-2.

Exhibit 1-2 ‘ Organizational Costs

NS

Costs:
Research and
development,
product design

Downstream Costs:
Marketing, distribution, and
customer service

Cost Accounting

Cost accounting can be viewed as the intersection between financial and management
accounting (see Exhibit 1-3). Cost accounting addresses the informational demands of
both financial and management accounting by providing product cost information to

* external parties (stockholders, creditors, and various regulatory bodies) for investment
and credit decisions and for reporting purposes, and

* internal managers for planning, controlling, decision making, and evaluating performance.

Exhibit 1-3 | Relationship of Financial, Management, and Cost Accounting

Product
Cost

\ &

FINANCIAL COST MANAGEMENT

ACCOUNTING ACCOUNTING ACCOUNTING

All are served by a common accounting database.
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Product cost is developed in compliance with GAAP for financial reporting purposes,
and, for a manufacturing company, consists of the sum of all factory costs incurred to make one
unit of product. But product cost information can also be developed outside of the constraints
of GAAP to assist management in its needs for planning and controlling operations.

As companies expand operations, managers recognize that a single cost can no longer
be computed for a specific product. For example, a company’s Asian operations could be
highly labor intensive, whereas North American operations could be highly capital intensive.
Product costs cannot be easily compared between the two locations because their produc-
tion processes are not similar. Such complications have resulted in the evolution of the cost
accounting database, which includes more than simply financial accounting measures.

Cost Accounting Standards

Although internal accounting reports need not comply with GAAP, three bodies (the
Institute of Management Accountants, Society of Management Accountants of Canada,
and Cost Accounting Standards Board) issue cost accounting guidelines or standards.

The Institute of Management Accountants (IMA) is a voluntary membership organi-
zation of accountants, finance specialists, academics, and others. The IMA issues directives
on the practice of management and cost accounting called Statements on Management
Accounting (SMAs). SMAs are not legally binding, but their rigorous developmental and
exposure process helps ensure their wide support. The Society of Management Accountants
of Canada, which is similar to the IMA, issues Management Accounting Guidelines
(MAGsS). Like SMAs, MAGs are not mandatory for organizational accounting but sug-
gest high-quality accounting practices. The Cost Accounting Standards Board (CASB) is
part of the U.S. Office of Federal Procurement Policy. The CASB’s purpose is to issue cost
accounting standards for defense contractors and federal agencies to help ensure uniformity
and consistency in government contracting. Compliance with CASB standards is required
for companies bidding on or pricing cost-related contracts of the federal government.

Although the IMA, Society of Management Accountants of Canada, and CASB have
been influential in standards development, most management accounting procedures have
been developed within industry and influenced by economic and finance theory. Thus, no
“official” agency publishes generic management accounting standards for all companies, but
there is wide acceptance of (and, therefore, authority for) the methods presented in this text.

Because accounting and other types of information are used to measure an organiza-
tion’s performance, managers may be tempted to manipulate the information to manage
others’ perceptions about an organization’s performance. A strong organizational commit-
ment to ethical behavior can curb deceptive uses of information.

Professional Ethics

Managers need to attain their financial targets by concentrating on acquiring a targeted
market share and achieving desired levels of customer satisfaction. However, executives
at many companies have exhibited unethical behavior in trying to “make their numbers.”
Earnings management is any accounting method or practice used by managers or accoun-
tants to deliberately “adjust” a company’s profit amount to meet a predetermined internal
or external target. Earnings management allows a company to meet earnings estimates,
preserve a specific earnings trend, convert a loss to a profit, increase management compen-
sation (tied to stock performance), or hide illegal transactions. When the boundaries of
reason are exceeded in applying accounting principles, companies are said to be engaging
in “aggressive” accounting. Such aggression may range from simply stretching the limits
of legitimacy all the way to outright fraud. WorldCom, Enron, Tyco, and HealthSouth
are but a few of the many companies whose managers faced criminal penalties from acting
unethically within the parameters of their jobs. Some of the aggressive accounting practices
that have been exposed involved cost accounting information.

LO.2 What are the

sources of authoritative
pronouncements for the
practice of cost accounting?

LO.3 What are the sources
of ethical standards for cost
accountants?

Ethics
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As a result of many large financial frauds, the U.S. Congress passed SOX to hold chief
executive officers (CEOs) and chief financial officers (CFOs) personally accountable for
their organizations’ financial reporting. In addition, the accounting profession promotes
high ethical standards for accountants through several of its professional organizations.
The IMA administers the CMA exam, and CMAs are required to adhere to the IMA’s
Statement of Ethical Professional Practice. 'This set of standards (Exhibit 1-4) focuses on
competence, confidentiality, integrity, and credibility. Adherence to these standards helps
management accountants attain a high level of professionalism, thereby facilitating the
development of trust from people inside and outside the organization.

Exhibit 1-4 | Statement of Ethical Professional Practice

COMPETENCE

Each member has a responsibility to:
Maintain an appropriate level of professional expertise by continually developing knowledge and skills.
Perform professional duties in accordance with relevant laws, regulations, and technical standards.
Provide decision support information and recommendations that are accurate, clear, concise, and timely.
Recognize and communicate professional limitations or other constraints that would preclude responsible judgment or
successful performance of an activity.

CONFIDENTIALITY

Each member has a responsibility to:
Keep information confidential except when disclosure is authorized or legally required.
Inform all relevant parties regarding appropriate use of confidential information. Monitor subordinates’activities to ensure
compliance.
Refrain from using confidential information for unethical or illegal advantage.

INTEGRITY

Each member has a responsibility to:
Mitigate actual conflicts of interest. Regularly communicate with business associates to avoid apparent conflicts of interest. Advise
all parties of potential conflicts.
Refrain from engaging in any conduct that would prejudice carrying out duties ethically.
Abstain from engaging in or supporting any activity that might discredit the profession.

CREDIBILITY

Each member has a responsibility to:
Communicate information fairly and objectively.
Disclose all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports,
analyses, or recommendations.
Disclose delays or deficiencies in information, timeliness, processing, or internal controls in conformance with organization policy
and/or applicable law.

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

Source: Institute of Management Accountants, IMA Statement of Ethical Professional Practice (2000). Copyright by Institute of Management Accountants,
Montvale, NJ; http://www.imanet.org/about_ethics_statement.asp.
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Competence means that individuals will develop and main-
tain the skills needed to practice their profession. For instance,
cost accountants working in companies involved in government
contracts must be familiar with both GAAP and CASB stan-
dards. Confidentiality means that individuals will refrain from
disclosing company information to inappropriate parties (such
as competitors). Acting with integrity means that individuals
will not participate in activities that would discredit their com-
pany or profession. Integrity would preclude cost accountants
from accepting gifts from suppliers because such gifts could bias
(or be perceived to bias) the accountants’ability to fairly evaluate
the suppliers and their products. Credibility means that indi-
viduals will provide full, fair, and timely disclosure of all relevant
information. For example, a cost accountant should not inten-
tionally miscalculate product cost data to materially misstate a
company’s financial position or results of operations.

Cost and management accountants can face instances in
which others in their organization act illegally or immorally;
such activities could include financial fraud, theft, environmental violations, or employee
discrimination. The accountants should evaluate the situation and, if appropriate, “blow the
whistle” on the activities by disclosing them to appropriate persons or agencies. Federal
laws, including SOX, provide for legal protection of whistle-blowers. The False Claims Act
allows whistle-blowers to receive 15 to 30 percent of any settlement proceeds resulting from
the identification of such activities related to fraud against the U.S. government. Managers
who fail to blow the whistle and knowingly provide false information in public financial
reports can be severely punished. For example, a CFO who knowingly certifies false finan-
cial reports may be punished with a maximum penalty of a $5 million fine, 20 years in
prison, or both under SOX.

The IMA’s code of ethical conduct also provides guidance on what to do when con-
fronted with ethical issues. Accountants should document what (if any) regulations have
been violated, research and record the appropriate actions that should have been taken, and
provide evidence of violation of such actions. This information should be kept confidential
but be reported and discussed with a superior who is not involved in the situation—
meaning that it could be necessary to communicate up the corporate ladder, even as far as
the audit committee. If accountants cannot resolve the matter, their only recourse could be
to resign and consult a legal advisor before reporting the matter to regulatory authorities.

All accountants, regardless of geographical or organizational placement, should recog-
nize their obligations to their profession and to professional ethics. Ethics is one aspect of
business that should be practiced consistently worldwide.

Competing in a Global Environment

Most businesses participate in the global economy, which encompasses the international
trade of goods and services, movement of labor, and flows of capital and information. The
world has essentially become smaller through technology advances, improved communication
capabilities, and trade agreements that promote international movement of goods and ser-
vices among countries. Multinational corporation managers must achieve their organization’s
strategy within a global structure and under international regulations while exercising ethical
behavior. One key responsibility of top managers in organizing their businesses for global
competition is the assignment of the authority and responsibility for making decisions.

Cost accounting supplies information needed by both financial and management accoun-
tants. Although financial accounting must be prepared in compliance with GAAP, manage-
ment accounting must be prepared in accordance with management needs. Managers need

JACOB WACKERHAUSEN/ISTOCKPHOTO.COM

Management accountants

must focus on competence,
confidentiality, integrity, and
credibility in order to attain a high
level of professionalism and trust.



LO.4 What is a mission
statement, and why is it
important to organizational
strategy?
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information to develop mission statements, implement strategy, control the value chain, measure
and assess personnel performance, and set balanced scorecard goals, objectives, and targets.

Organizational Strategy

Each company should have a mission statement that expresses the purposes for which
the organization exists, what the organization wants to accomplish, and how its products
and services can uniquely meet its targeted customers’ needs. These statements are used to
develop the organization’s strategy or plan for how the firm will fulfill its goals and objec-
tives by deploying its resources to create value for customers and shareholders. Mission
statements are modified over time to adapt to the ever-changing business environment.

Each organization is unique; therefore, even organizations in the same industries have
unique strategies that are feasible and likely to be successful. Exhibit 1-5 provides a model
of the major factors that influence an organization’s strategy. These factors include core
competencies, organizational structure, management style and organizational culture, orga-
nizational constraints, and environmental constraints.

Exhibit 1-5 | Factors Influencing Organizational Strategy

Organizational
Goals and

Objectives

Organizational
structure
Management style and
organizational culture

Core
competencies

Strategic (long-term)

planning
| Environmental

constraints

Organizational
constraints

Y
Tactical (s

planning

Organizational strategy should be designed to help the firm achieve an advantage over
its competitors. For instance, in March 2007, Borders Group Inc. decided to end its alli-
ance with Amazon.com and reopen its own e-commerce Web site. Early in 2008, the com-
pany closed almost half of its U.S. Waldenbooks stores and sold or franchised the majority
of its overseas stores. These decisions were made as the company changed its strategy in
an attempt to curtail loss of book sales to discount and online chains.> Small organizations
frequently develop only a single strategy, whereas large organizations often design an over-
all entity strategy as well as individual strategies for each business unit (such as a division).
Business unit strategies flow from the organization’s overall strategy to ensure effective and
efficient resource allocations that are compatible with corporate goals.

Deciding on a strategy is a difficult and often controversial process that should reflect the
organization’s core competencies. A core competency is any critical function or activity in
which an organization seeks a higher proficiency than its competitors, making that function

2 Jeffrey Trachtenberg, “Borders Business Plan Gets a Rewrite," Wall Street Journal (March 22, 2007), p. B1.
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or activity the root of competitiveness and competitive advantage. Technological innovation,
engineering, product development, and after-sales service are examples of core competencies.
'The Japanese electronics industry is viewed as having a core competency in the miniaturiza-
tion of electronics. Disney believes it has a core competency in entertainment. Toyota believes
its core competencies are quality engineering and flexible, lean production work flow.

Managers are concerned with formulating strategy, and cost accountants are charged
with providing management with the information necessary for assessing progress toward
strategic achievement. Most companies employ either a cost leadership or a product differ-
entiation strategy. Cost leadership refers to a company’s ability to maintain its competitive
edge by undercutting competitor prices. Successful cost leaders sustain a large market share
by focusing almost exclusively on manufacturing products or providing services at a low cost.
For example, Walmart, the Honda Fit, and Bic pens compete in their markets based on
prices. Product differentiation refers to a company’s ability to offer superior quality prod-
ucts or more unique services than competitors; such products and services are, however, gen-
erally sold at premium prices. Neiman Marcus, the Honda Acura, and Mont Blanc pens
compete on quality and features. Successful companies generally focus on one strategy or the
other; however, many firms focus on both strategies at the same time (possibly for different
product lines), although one often dominates. Exhibit 1-6 provides a checklist of questions
that help indicate whether an organization has a comprehensive strategy in place.

Exhibit 1-6 | Checklist of Strategy Questions

1. Who are your five most important competitors?
2. Is your firm more or less profitable than these firms?

3. Do you generally have higher or lower prices than these firms, for equivalent product/
service offerings? Is this difference due mainly to the mix of customers, to different
costs, or to different requirements for profit?

4. Do you have higher or lower costs relative to your main competitors? Where in the
cost structure (for example, cost of raw materials, cost of product, cost of selling, cost of
distributing, cost of advertising and marketing) are the differences most pronounced?

5. [What are] the different business segments which account for 80 percent of your
profits? [You will probably find that you are in many more segments than you thought
and that their profit variability is much greater than you thought] If you cannot define
the segments that constitute 80 percent of your total profits, you need to conduct a
detailed product line profitability review.

6. In each of the business segments defined above, how large are you relative to the
largest of your competitors? Are you gaining or losing relative market share?

7. In each of your important business segments, what are your customers’'and potential
customers'most important purchase criteria?

8. How do you and your main competitors in each segment rate on these purchase
criteria?

9. What are the main strengths of the company as a whole, based on aggregating
customers'views of your firm in the segments that comprise most of your profits? What
other competencies do you believe the firm has, and why do they seem to be not
appreciated by the market?

10. Which are your priority segments and where is it most important to the firm as a whole
that you gain market share? How confident are you that you will achieve this, given that
other firms may have targeted the same segments for market share gain? What is your
competitive advantage in these segments and how sure are you that this advantage is
real rather than imagined? (If you are not gaining relative market share, the advantage is
probably illusory.)

Source: The Financial Times Guide to Management and Finance (London: Financial Times/Pearson Education Limited,
1994), p. 359.
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Organizational Structure

An organization is composed of people, resources other than people, and commitments that
are acquired and arranged to achieve organizational strategies and goals. The organization
evolves from its mission, strategies, goals, and managerial personalities. Organizational
structure reflects the way in which authority and responsibility for making decisions are
distributed in an organization. Authority refers to the right (usually by virtue of position
or rank) to use resources to accomplish a task or achieve an objective. Responsibility is the
obligation to accomplish a task or achieve an objective.

Every organization contains line and staff personnel, some of whom are in manage-
ment. Line personnel work directly toward attaining organizational goals. Persons in these
positions will be held responsible for achieving targeted balanced scorecard measures or
budgeted operating income for their divisions or geographic regions. Staff personnel give
assistance and advice to line personnel. Relative to top accounting jobs, the treasurer and
controller are staff positions. Treasurers are generally responsible for achieving short- and
long-term financing, investing, and cash management goals, while controllers are respon-
sible for delivering financial reports in conformity with GAAP to management.

Sometimes, given the need for global personnel access, the distinction between line and
staff positions becomes blurred. For example, IBM launched a worldwide “innovation portal”
in which any employee having a product idea can use online chat rooms to organize a team,
obtain resources, gain access to market research, and collaborate on prototypes and testing. A
global team can be established in as little as half an hour and the time to start a business can
be cut from at least 6 months to around 30 days. Since introducing the portal in early 2006,
93,000 IBM workers have collaborated on developing 70 businesses and 10 new products.?

A variety of organizational constraints may affect a firm’s strategy options. Most con-
straints exist only in the short term because they can be overcome by existing business
opportunities. Three common organizational constraints involve monetary capital, intel-
lectual capital, and technology. Although additional monetary capital can almost always be
acquired through borrowings or equity sales, management should decide whether

¢ the capital can be obtained at a reasonable cost and/or
* whether a reallocation of current capital would be more effective and efficient.

Intellectual capital encompasses all of an organization’s intangible assets: knowledge,
skills, and information. Companies rely on their intellectual capital to create ideas for prod-
ucts or services, to train and develop employees, and to attract and retain customers. As for
technology, companies must adopt emerging technologies to stay at the top of their indus-
try and achieve a competitive advantage over competitors.

Going global, expanding core competencies, and investing in new technology require orga-
nizational change, and an organization’s ability to change depends heavily on its management
style and organizational culture. Different managers exhibit different preferences for interacting
with the entity’s stakeholders, especially employees. Management style is exhibited in decision-
making processes, risk taking, willingness to encourage change, and employee development,
among other issues. Typically, management style is reflected also in an organization’s culture:
the basic manner in which the organization interacts with its business environment, the man-
ner in which employees interact with each other and with management, and the underlying
beliefs and attitudes held by employees about the organization. Culture has a significant role
in determining whether the communication system tends to be formal or informal, whether
authority is likely to be concentrated in management or distributed throughout the organiza-
tion, and whether there are feelings of well-being or stress in organizational members.

Environmental constraints also impact organizational strategy. An environmental
constraint is any limitation caused by external cultural, fiscal (such as taxation structures),
legal/regulatory, or political situations and by the competitive market structures. Because

*Peter Engardio, "A Guide for Multinationals: One of the Great Challenges for a Multinational Is Learning How to Build a
Productive Global Team," Business Week (August 30, 2007), p. 48.
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such constraints cannot be directly controlled by an organization’s management, they tend
to be long-run rather than short-run influences.

Value Chain

Strategic management’s foundation is the value chain, which is used to identify the processes
that lead to cost leadership or product differentiation. The value chain is a set of value-adding
functions or processes that convert inputs into products and services for company customers.
Following are the definitions contained in the generic value chain shown in Exhibit 1-7.
Examples from General Motors are used to illustrate the functions within the value chain.

Research and Development—experimenting to reduce costs or improve quality. GM can
experiment with various paint formulas to produce the most lasting exterior paint finish.

Design—developing alternative product, service, or process designs. In 1996, GM
changed the Corvette design by moving the transmission to the back of the car; this
change gave passengers more leg room. Many companies have redesigned plant layouts
to reduce product manufacturing time.

Supply—managing raw materials received from vendors. Companies often develop long-
term alliances with suppliers to reduce costs and improve quality. Johnson Controls
is the supplier for some General Motors cars’ seating systems, electronics, instrument
panels, overhead systems, floor consoles, door systems, and cargo management systems.
'The relationship is working well, given that Johnson Controls is considered one of GM’s
top suppliers almost every year. In many instances, suppliers become extensions of a
company’s upstream operations.

Production—acquiring and assembling resources to manufacture a product or render a
service. For GM, production reflects the acquisition of tires, metal, paint, fabric, glass, elec-
tronics, brakes, and other inputs and the assembly of those items into an automobile.

Exhibit 1-7 ‘ Components of a Value Chain

LO.6 What is a value chain,
and what are the major
value chain functions?
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* Marketing—promoting a product or service to current and prospective customers.
Promotion could involve developing a Super Bowl half-time commercial, placing auto-
mobiles on a showroom floor, designing a billboard advertisement, or recording a radio
announcement to inform customers about the company’s products or services.

¢ Distribution—delivering a product or service to a customer. GM uses trains and trucks
to deliver automobiles to dealerships. Other companies could use airlines or couriers to
distribute their products.

¢ Customer Service—supporting customers after the sale of a product or service. GM
provides a 1-800 number for its customers to call if they have questions or need roadside
service. Other companies may require customers to return a product if it needs repair.

Company managers communicate organizational strategy to all members in the value
chain so that the strategy can be effectively implemented. The communication network
needed for coordination among internal functions is designed in part with input from cost
accountants who integrate information needs of managers of each value chain function.

Balanced Scorecard

Accounting information helps managers to measure dimensions of performance that are
important in accomplishing strategic goals. In the past, management spent significant time
analyzing historical financial data to assess whether organizational strategy was effective.
Today, firms use a portfolio of information to determine not only how the organization has
performed but also how it is likely to perform in the future. Historical financial data reflect
lag indicators or outcomes that resulted from past actions, such as installing a new produc-
tion process or implementing a new software system. For example, an increase in operating
profits (lag indicator) could occur after a new production process is installed. Unfortunately,
lag indicators are often recognized and assessed too late to significantly improve current or
future actions.

In contrast, lead indicators reflect future outcomes and thereby help assess strategic
progress and guide decision making before lag indicators are known. For example, a lead
indicator is the number of employees trained on a new accounting information system. The
expectation is that the more employees who are trained to use the new system, the more
rapidly orders will be processed, the more satisfied customers will be with turnaround time
after placing an order, and the more quickly profits will be realized. If fewer employees are
trained (lead indicator) than were planned to be trained, future profits (lag indicator) will
decrease (or not increase as expected) because some customers will be unhappy with sales
order turnaround time.

Lead and lag performance indicators can be developed for many performance aspects
and to assess strategy congruence. The balanced scorecard (BSC) is a framework that
translates an organization’s strategy into clear and objective performance measures (both
leading and lagging) that focus on customers, internal business processes, employees, and
shareholders. Thus, the BSC provides a means by which actual business outcomes can be
evaluated against performance targets.

The BSC includes short-term and long-term, internal and external, and financial and
nonfinancial measures to balance management’s view and execution of strategy. As illus-

trated in Exhibit 1-8, this simplified BSC has four perspectives:

¢ learning and growth,

* internal business,

* customer value, and

¢ financial performance.

Each of these perspectives has a unique set of goals and measures.

The learning and growth perspective focuses on using the organization’s intellectual capi-
tal to adapt to changing customer needs or to influence new customers needs and expectations
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Exhibit 1-8 | Simplistic Balanced Scorecard

\4

Strategy

A

\/
Customer Value
Perspective

Customers

through product or service innovations. This perspective addresses whether a company can con-
tinue to progress and be seen by customers as adding value. The internal business perspective
focuses on those things that the organization must do well to meet customer needs and expec-
tations. This perspective concentrates on issues such as employee satisfaction, product quality
control, and cost reduction. The customer value perspective addresses how well the organiza-
tion is doing relative to important customer criteria such as speed (lead time), quality, service,
and price (both purchase and after purchase). Customers must believe that, when a prod-
uct or service is purchased, the price paid was worth the value received. Finally, the financial
performance perspective addresses the concerns of stockholders and other stakeholders about
profitability and organizational growth. A company could, for example, reduce costs by out-
sourcing its technologies to countries where labor costs are lower. For example, a recent survey
by Archstone Consulting showed that offshoring and low-cost-country sourcing could pro-
vide a 15-35 percent cost savings for businesses employing those techniques—"“especially in a
weakening economy with rising commodity prices and a declining U.S. dollar.™

Exhibit 1-9 (p. 14) illustrates a more realistic balanced scorecard than the one shown in
Exhibit 1-8 and provides some performance measures for the various goals.

4 Anonymous, “Archstone Consulting; New Study Shows Companies Fail to Optimize Cost Reductions,” Business & Finance Week
(Atlanta) (January 14, 2008), p. 319.
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Exhibit 1-9 | Balanced Scorecard and Perspectives

Learning and Growth Perspective

Goals Measures

Technology leadership Time to develop next generation
Manufacturing learning Process time to maturity

Product focus Percent of products that equals 80% of sales
Time to market New product introduction versus competition

b

Internal Business Perspective

tod

Customer Value Perspective

Goals Measures

New products Percent of sales from new products
Percent of sales from proprietary products

Responsive supply On-time delivery (defined by customer)

Preferred supplier Share of key accounts’ purchases

Customer partnership Number of cooperative engineering efforts

(.

Financial Performance Perspective

Source: Robert S. Kaplan and David P. Norton, “The Balanced Scorecard—Measures That Drive Performance,’
Harvard Business Review (January—February 1992), pp. 72-76. Copyright © 1992 by The Harvard Business School
Publishing Corporation. All rights reserved.

Ethics in Multinational Corporations

Accountants and other individuals working for multinational companies should be aware of
not only their own company’s and the IMA’s code of ethical conduct but also the laws and
ethical parameters within countries in which the multinational enterprise operates. After
some American companies were found to have given substantial bribes in connection with
business activities, the United States passed the Foreign Corrupt Practices Act (FCPA),
which prohibits U.S. corporations from offering or giving bribes (directly or indirectly) to
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foreign officials to influence those individuals (or cause them to use their influence) to help
companies obtain or retain business. The FCPA is directed at payments that cause officials to
perform in a way specified by the firm rather than in a way prescribed by their official duties.
In arecent FCPA case, the SEC filed suit against Baker Hughes Inc. (a Texas-based global
provider of oil field products and services) for paying approximately $15 million to various
agents for the purpose of bribing government officials in Angola, Indonesia, Kazakhstan,
Nigeria, Uzbekistan, and Russia. Without admitting guilt, Baker Hughes agreed to pay
$44+ million in criminal fines, civil penalties, and disgorgement of illicit profits.®

Globally, the Organization of Economic Cooperation and Development (OECD) issued
an Anti-Bribery Convention in February 1999 to combat bribery. This document criminal-
izes any offer, promise, or giving of a bribe to a foreign public official so as to obtain or retain
international business deals. As of early 2008, 37 countries (shown in Exhibit 1-10) had
ratified this document, and the United States had modified the FCPA to conform to several
of the document’s provisions. By signing the OECD convention, a country acknowledges
that bribery should not be considered an appropriate means of doing business.

*U.S. Securities and Exchange Commission, Litigation Release No. 20094 (April 26, 2007) and Accounting and Auditing Enforcement
Release No. 2602 (April 26, 2007); http://www.sec.gov/litigation/litreleases/2007/Ir20094.htm (accessed 2/6/09).

Exhibit 1-10 | Countries Signing the OECD Bribery Convention (as of March 12, 2008)

Argentina (2/01) France (7/00) New Zealand (6/01)

Australia (10/99) Germany (11/98) Norway (12/98)

Austria (5/99) Greece (2/99) Poland (9/00)

Belgium (7/99) Hungary (12/98) Portugal (11/00)

Brazil (8/00) Iceland (8/98) Slovak Republic (9/99)

Bulgaria (12/98) Ireland (9/03) Slovenia* (9/01)

Canada (12/98) Italy (12/00) South Africa (6/07)

Chile (4/01) Japan (10/98) Spain (1/00)

Czech Republic (1/00) Korea (1/99) Sweden (6/99)

Denmark (9/00) Luxembourg (3/01) Switzerland (5/00)

Estonia (11/04) Mexico (5/99) Turkey (7/00)

Finland (12/98) Netherlands (1/01) United Kingdom (12/98)
United States (12/98)

*Slovenia has not yet enacted full implementing legislation.

Source: OECD (Organisation for Economic Co-operation and Development) Convention on Combating Bribery of
Foreign Public Officials in International Business Transactions: Ratification Status as of March 12, 2008; http://
www.oecd.org/dataoecd/59/13/40272933.pdf (accessed 2/6/09). Copyright © 2008 OECD.

Ethics

15


http://www.sec.gov/litigation/litreleases/2007/lr20094.htm
http://www.oecd.org/dataoecd/59/13/40272933.pdf
http://www.oecd.org/dataoecd/59/13/40272933.pdf

Comprehensive Review Module

Key Terms

authority, p. 10 lag indicator, p. 12

balanced scorecard (BSC), p. 12 lead indicator, p. 12

competence, p. 7 learning and growth perspective, p. 12
confidentiality, p. 7 line personnel, p. 10

core competency, p. 8 management accounting, p. 2
cost accounting, p. 4 mission statement, p. 8

cost leadership, p. 9 organizational structure, p. 10
credibility, p. 7 product cost, p. 5

customer value perspective, p. 13 product differentiation, p. 9
downstream cost, p. 3 responsibility, p. 10

earnings management, p. 5 return on investment (ROI), p. 2
environmental constraint, p. 10 staff personnel, p. 10

financial performance perspective, p. 13 strategy, p. 8

integrity, p. 7 upstream cost, p. 3

intellectual capital, p. 10 value chain, p. 11

internal business perspective, p. 13

Chapter Summary

LO.1  Accounting Information, Types - management accounting is designed to satisty inter-

. . ]
* Accounting nal users’ information needs; and

- cost accounting overlaps financial accounting and
management accounting by providing product cost-
ing information for financial statements and quan-
titative, disaggregated, cost-based information that
managers need to perform their responsibilities.

LO.2 Cost Accounting Standards

- provides information to external parties (stockhold-
ers, creditors, and various regulatory bodies) for
investment and credit decisions.

- helps an organization estimate the cost of its prod-
ucts and services.

- provides information useful to internal managers
who are responsible for planning, controlling, deci-
sion making, and evaluating performance. - do not exist for companies that are not engaged in

contracts with the federal government; however,

the Statements on Management Accounting and

Management Accounting Guidelines are well-

researched suggestions related to high-quality man-

agement accounting practices.

* Generally accepted cost accounting standards

¢ The purposes of financial, management, and cost account-
ing are as follows:

- financial accounting is designed to meet external
information needs and to comply with generally
accepted accounting principles;

16
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- are prepared by the Cost Accounting Standards
Board for companies engaged in federal government
cost/bidding contracts.

LO.3 Ethical Standards

Ethical behavior in organizations is addressed in part in
the following items:

- IMA’s  Statement of Ethical Professional Practice,
which refers to issues of competence, confidentiality,
integrity, and credibility.

- Sarbanes-Oxley Act, which requires corporate CEOs
and CFOs to sign off on the accuracy of financial
reports.

- False Claims Act, which provides for whistle-blow-
ing protection related to frauds against the U.S.
government.

LO.4 Mission Statements, Organizational Strategy

The organizational mission and strategy are important
to cost accountants because such statements help to

- indicate appropriate measures of accomplishment.

- define the development, implementation, and moni-
toring processes for the organizational information
systems.

TWO common corporate strategies are

- cost leadership, which refers to maintaining a com-
petitive edge by undercutting competitor prices, and

- product differentiation, which refers to offering (gen-
erally at a premium price) superior quality products,
more unique services, or a greater number of features
than competitors.

Organizational strategy may be constrained by

- monetary intellectual and/or

technology.

capital, capital,

- external cultural, fiscal, legal/regulatory, or political
situations.

- competitive market structures.

LO.5 Organizational Structure

'The organizational structure

- is composed of people, resources other than people,
and commitments that are acquired and arranged
relative to authority and responsibility to achieve the
organizational mission, strategy, and goals.

- is used by cost accountants to understand how infor-
mation is communicated between managers and
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departments as well as the level of each manager’s
authority and responsibility.
- has line personnel who seek to achieve the organiza-

tional mission and strategy through balanced score-
card targets.

- has staft’ personnel, such as cost accountants, who
advise and assist line personnel.

- is influenced by management style and organiza-
tional culture.

L0.6 Value Chain

The value chain is a set of value-adding functions or
processes that convert inputs into products and services
for company customers.

Value chain functions include
- research and development,
- product design,

- supply,

- production,

- marketing,

- distribution, and

- customer service.

LO.7 Balanced Scorecard

A balanced scorecard

- indicates critical goals and targets needed to opera-
tionalize strategy.

- measures success factors for learning and growth,
internal business, customer satisfaction, and financial
value.

- includes financial and nonfinancial, internal and
external, long-term and short-term, and lead and lag
indicators.

LO.8 Ethical Behavior

Accountants need to be aware of ethical conduct and

laws globally, not just in the United States.

Ethical behavior has been addressed internationally:

- 'The Foreign Corrupt Practices Act and the OECD’s
Anti-Bribery Convention prohibit companies
from offering or giving bribes to foreign officials to
influence those individuals to help obtain or retain
business.

- The OECD’s Anti-Bribery Convention has been
adopted by almost 40 countries worldwide.
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Potential Ethical Issues

Using earnings management techniques to generate materially misleading financial
statements

Achieving the “low-cost producer” strategy at any cost
Retaliating against whistle-blowers within an organization

Developing a strategic alliance with another organization that would restrict fair trade
(such as by fixing prices)

Engaging in bribery or other forms of corruption to obtain or retain business

Using accounting practices that hide illegal or improper managerial acts

Questions

. Flexibility is said to be the hallmark of modern management accounting, whereas stan-

dardization and consistency describe financial accounting. Explain why the focus of
these two accounting systems differs.

. Why are legally binding cost accounting standards more critical for defense contractors

than for other entities?

. Why would operating in a global (rather than a strictly domestic) marketplace create a

need for additional information for managers? Discuss some of the additional informa-
tion managers would need and why such information would be valuable.

4. Why is a mission statement important to an organization?

10.

11.

12.
13.

14.

. at is organizational strategyr: would each organization have a unique strate
What fex t 1 strategy? Why 1d each org tion h: que strategy

or set of strategies?

. What is a core competency, and how do core competencies impact the feasible set of

alternative organizational strategies?

. Why should a business be concerned with “being green” when polluting might be sub-

stantially less expensive—thereby helping in the pursuit of a “low-cost producer” strat-
egy and making that organization’s products less expensive for consumers?

. Differentiate between authority and responsibility. Can a manager have one without

the other? Explain.

. “If an organization can borrow money or sell stock, it does not have a capital con-

straint.” Is this statement true or false? Discuss the rationale for your answer.

How does workplace diversity affect organizational culture? Include in your answer a
discussion of both the potential benefits and the potential difficulties of having workers
with diverse backgrounds.

How can a change in governmental laws or regulations create a strategic opportunity
for an organization? Give an example.

What is an organization’s value chain and how does it interface with strategy?

What is a balanced scorecard? How is a balanced scorecard more useful than return on
investment in implementing and monitoring strategy in a global economy?

What ethical issues might aftect a U.S. company considering opening a business in
Russia?
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Exercises

15.

16.

17.

18.

19.

LO.1 (Accounting information; writing) You are a partner in a local accounting firm
that does financial planning and prepares tax returns, payroll, and financial reports for
medium-size companies. Your monthly financial statements show that your organiza-
tion is consistently profitable. Cash flow is becoming a small problem, however, and
you need to borrow from your bank. You have also been receiving some customer com-
plaints about time delays and price increases.

a. What accounting information do you think is most important to take with you to
discuss a possible loan with your banker?

b. What accounting information do you think is most important to address the issues
of time delays and price increases in your business? What nonaccounting informa-
tion is important?

c. Can the information in parts (a) and (b) be gathered from the organization’s books
and records directly? Indirectly? If the information cannot be obtained from inter-
nal records, where would you obtain such information?

LO.1 (Organizational accountants; research; writing) Use library and Internet
resources to find how the jobs of management accountants have changed in the past

10 years.
« » .
a. Prepare a “then-versus-now” comparison.

b. What five skills do you believe are the most important for management accountants
to possess? Discuss the rationale for your choices. Do you think these skills have

changed over the past 10 years> Why or why not?

LO.1 (Interview; research) Call a local company and set up an interview with the
firm’s cost or management accountant. The following questions can be used as starting
points for the interview:

¢ What is your educational background?

* What was your career path to attain this position?

* What are your most frequently recurring tasks?

* What aspects of your job do you find to be the most fun? The most challenging?

¢ What college courses would be the most helpful in preparing a person for your job?
Why did you select these courses?

a. Compare and contrast your interview answers with those of other students in the
class.

b. Which one or two items from the interview were of the most benefit to you?

Why?

LO.3 (Ethics; writing) In pursuing organizational strategy, cost and management
accountants want to instill trust between and among themselves and their constituents,
including other organizational members and the independent auditing firm. The IMA
published a code of conduct for management accountants.

a. List and explain each of the major guidelines of the IMA’s code.

b. What steps should a management accountant who detects unethical behavior by his
or her supervisor take before deciding to resign?

LO.4 (Strategic information; research; writing) Select a multinational manufactur-
ing company and access its three most recent annual financial reports. Assume that you

Internet

W

Ethics

Internet
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20.

21.

22.

23.

24.

25.

have just been offered a position as this company’s CEO. Use the information in the
annual report (or 10-K) to develop answers to each of the following questions.

What is the company’s mission?

ISHE

. What is the company’s strategy? Does it differ from the strategy of two years ago?

What are the company’s core competencies?

oo

. What are the value chain processes for this company?
What products (services) does the company manufacture (offer)?
What is the company’s organizational structure? Prepare an organizational chart.

. What would be your top priorities for this company in the coming year?

Broe oo

. Based on your findings, would you accept employment? Why or why not?

LO.4 (Mission statement; research; writing) Obtain a copy of the mission state-

ment of your college or university. Draft a mission statement for this cost accounting

class that supports the school’s mission statement.

a. How does your mission statement reflect the goals and objectives of the college mis-
sion statement?

b. How can the successful accomplishment of your college’s objectives be measured?

LO.4 (Mission statement; writing) You have managed Indiana’s Best Appliances
franchises for 15 years and have 100 employees. Business has been profitable, but you
are concerned that the Fort Wayne locations could soon experience a downturn in
growth. You have decided to prepare for such an event by engaging in a higher level of
strategic planning, beginning with a company mission statement.

a. How does a mission statement add strength to the strategic planning process?
b. Who should be involved in developing a mission statement and why?

c. What factors should be considered in the development of a mission statement?
Why are these factors important?

d. Prepare a mission statement for Best Appliances and discuss how your mission
statement will provide benefits to strategic planning.

LO.4 (Mission statement; writing) Mission statements are intended to indicate what
an organization does and why it exists. Some of them, however, are simply empty words
with little or no substance used by few people to guide their activities.

a. Does an organization really need a mission statement? Explain the rationale for
your answer.

b. How could a mission statement help an organization in its pursuit of evoking ethical
behavior from employees?

c. How could a mission statement help an organization in its pursuit of making high-
quality products and providing high levels of customer service?

LO.4 (Strategy; writing) You are the manager of a large home improvement store.
What are the five factors that you believe are most critical to your store’s success? How
would these factors influence your store’s strategy?

LO.4 (Strategy; writing) You are the manager of a small restaurant in your
hometown.

a. What information would you obtain for making the decision of whether to add
quiche and rack of lamb to your menu?

b. Why would each of the information items in part (a) be significant?

LO.4 (Strategy; research; writing) Choose a company that might use each of the
following strategies relative to its competitors and discuss the benefits that might be
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27.

28.

29.

30.
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realized from that strategy. Indicate the industry in which the company does business,
the company’s primary competitors, and whether a code of conduct or corporate gov-
ernance appears on its Web site.

a. Differentiation
b. Cost leadership

LO.5 (Organizational constraints; writing) Three common organizational con-
straints are monetary capital, intellectual capital, and technology. Additionally, the
environment in which the organization operates may present one or more types of
constraints: cultural, fiscal, legal/regulatory, or political.

a. Discuss whether each of these constraints would be influential in the following
types of organizations:

1. city hall of a major metropolitan city

2. afranchised quick-copy business

3. anew firm of attorneys, all of whom recently graduated from law school
4. an international oil exploration and production company

b. For each of the previously listed organizations, discuss your perceptions about which
of the constraints would be most critical and why.

LO.8 (Ethics; writing) Intellectual capital is extremely important to an organization’s
longevity. There are, however, “intellectual capital pirates” who make their living from

stealing.

a. Assume you have made several popular music recordings that are being pirated
overseas. Discuss your feelings about these intellectual capital pirates and what (if

anything) should be done to them.

b. Copying a copyrighted computer software program is also intellectual capital piracy.
Do you perceive any difference between this type of copying and the copying of

music recordings? Discuss the rationale for your answer.

LO.8 (Ethics; writing) You have recently been elected President of the United States.
One of your most popular positions is that you want to reduce the costs of doing
business in the United States. When asked how you intended to accomplish this,
you replied, “By seeking to repeal all laws that create unnecessary costs. Repealing
such laws will be good not only for business but also for the consumer since product
costs and, therefore, selling prices will be reduced.” Congress heard the message loud
and clear and has decided to repeal all environmental protection laws.

a. Discuss the short-term and long-term implications of such a policy.
b. How would such a policy affect the global competitiveness of U.S. companies?

c. What reactions would you expect to such a policy from (1) other industrialized
nations and (2) developing countries?

LO.4 (Strategy; research; writing) Select a major U.S. or non-U.S. manufacturing
company. Use library, Internet, and other resources to answer as completely as possible
the questions in Exhibit 1-6 about the manufacturer you have chosen.

LO.4 (Core competencies; group activity; research) In a team of three or four
people, list the core competencies of your local public school district and explain why
these items are core competencies. Make an appointment with the principal of one of
the high schools or the superintendent of the public school system and, without shar-
ing your team’s list, ask this individual what he or she believes the core competencies
to be and why. Prepare a written or video presentation that summarizes, compares, and
contrasts all of the competencies on your lists. Share copies of your presentation with
the individuals whom you contacted.

Ethics

Ethics
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31.

32.

33.

34.

35.

36.

37.

LO.5 (Organizational structure; writing) Early this year, you started a financial plan-
ning services firm and now have 20 clients. Because of other obligations (including classes
toward an advanced degree), you have hired three employees to help service the clients.

a. What types of business activities would you empower these employees to handle
and why?

b. What types of business activities would you keep for yourself and why?

LO.5 (Value chain; writing) You are the management accountant for a small company
that makes and distributes picante sauce. You've been asked to prepare a presentation
that will illustrate the company’s value chain.

a. What activities or types of companies would you include in the upstream (supplier)
part of the value chain?

b. What activities would you include in the internal value chain?

c. What activities or types of companies would you include in the downstream (distri-
bution and retailing) part of the value chain?

LO.6 (Value chain; writing) Strategic alliances represent an important value chain
arrangement. In many organizations, suppliers are beginning to provide more and
more input into customer activities.

a. In the United States, would a strategic alliance ever be considered illegal? Explain.
b. What do you perceive are the primary reasons for pursuing a strategic alliance?

c. With whom might the manager of a catalog company selling flowers and plants
want to establish strategic alliances? What issues might the manager want to specify
prior to engaging in the alliance?

LO.7 (Balanced scorecard; writing) You attended a conference on the balanced
scorecard last week and your manager has asked you to prepare a short report to answer
the following questions.

a. Why is a balanced scorecard used in a business organization?

b. What are some benefits of a balanced scorecard approach to measuring organiza-
tional performance?

c. What are some disadvantages of using a balanced scorecard approach?

LO.8 (Ethics) The Foreign Corrupt Practices Act (FCPA) prohibits U.S. firms from giving
bribes to officials in foreign countries, although bribery is customary in some countries.
Non-U.S. companies operating in foreign countries are not necessarily similarly restricted;
thus, adherence to the FCPA could make competing with non-U.S. firms more difficult in
foreign countries. Do you think bribery should be considered so repugnant that American
companies should be asked to forgo a foreign custom and, hence, the profits that could
be obtained through observance of the custom? Prepare both a pro and a con position for
your answer, assuming you will be asked to defend one position or the other.

LO.8 (Ethics; writing) Accounting has a long history of being an ethical profession. In
recent years, however, some companies have asked their accountants to help “manage
earnings.”

a. Who is more likely to be involved in managing earnings: the financial or manage-
ment accountant? Why?

b. Do you believe that “managing earnings” is ethical? Discuss the rationale for your
answer.

LO.8 (Ethics; writing) You are a senior manager at MegaMac Inc. All senior managers
and the board of directors are scheduled to meet next week to discuss some question-
able manipulations of earnings that were found by the outside independent auditors.
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The CEO has asked you to be prepared to start the discussion by developing questions
that should be addressed before responding to the auditors.

a. Why would the CEO be concerned about earnings management? After all, it is the
auditor who attests to the fair presentation of financial reporting.

b. If the earnings management were deemed to be “abusive” and you decided to resign
and blow the whistle, would you have any protection? Explain.

LO.8 (Ethics; writing) “Few trends could so thoroughly undermine the very founda-
tion of our free society,” wrote Milton Friedman in Capitalism and Freedom (Chicago:
University of Chicago Press, 1962), “as the acceptance by corporate officials of a social
responsibility other than to make as much money for their shareholders as possible.”

a. Discuss your reactions to this quote from a legal standpoint.
b. Discuss your reactions to this quote from an ethical standpoint.

c. How would you resolve any ethical conflicts that exist between your two answers?

LO.8 (Ethics; research; writing) Use library and Internet resources to research the
names and countries of the stock exchanges on which Toyota Motor Company is
listed. Write a short paper on the complexities relative to ethics of listing on stock
exchanges across multiple countries.

Ethics

Ethics
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Cost Terminology and
Cost Behaviors

Objectives

After completing this chapter, you should be able to answer the following questions:

LO.1  Why are costs associated with a cost object?

LO.2  What assumptions do accountants make about cost behavior, and why are
these assumptions necessary?

LO.3  How are costs classified on the financial statements, and why are such
classifications useful?

LO.4  How does the conversion process occur in manufacturing and service
companies?

LO.5  What are the product cost categories, and what items comprise those
categories?

LO.6  How and why does overhead need to be allocated to products?

LO.7  How is cost of goods manufactured calculated and used in preparing an
income statement?
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Introduction

No product can be produced without the incurrence of costs for material, labor, and over-
head. At a minimum, no service can be produced without the incurrence of costs for labor
and overhead; a cost for material may or may not be involved. Cost reflects the monetary
measure of resources used to attain an objective such as making a good or performing a ser-
vice. However, the term cos# must be defined more specifically before “the cost” of a product
or service can be determined and communicated to others. Thus, a clarifying adjective is gen-
erally used to specify the type of cost being considered. For example, the balance sheet value
of an asset is an unexpired cost, but the portion of an asset’s value consumed or sacrificed
during a period is an expense or expired cost, which is shown on the income statement.

To effectively communicate information, accountants must clearly understand the dif-
ferences among various types of costs, how those costs are computed, and how those costs
are used. This chapter provides the necessary terminology for understanding and communi-
cating cost and management accounting information. The chapter also presents cost flows
and the process of cost accumulation in a production environment.

Cost Terminology

A cost management system is a set of formal methods developed for planning and
controlling an organization’s cost-generating activities relative to its strategy, goals, and
objectives. This system is designed to communicate all value chain functions about product
costs, product profitability, cost management, strategy implementation, and management
performance. Cost concepts and terms have been developed to facilitate this communica-
tion process. Some important types of costs are summarized in Exhibit 2—-1.

Exhibit 2-1 | Cost Classification Categories

COST CLASSIFICATIONS TYPES OF COSTS INCLUDED

e Direct (conveniently and economically
traceable)

Association

with cost object e Indirect (nontraceable; must be allocated)

e Variable (fluctuates in total)
Reaction to o Fixed (remains constant in total)
changes in ——> ¢ Mixed (is part variable, part fixed)
activity o Step (increases at certain activity
levels)

® Unexpired (balance sheet)

® Expired (income statement)

e Product (inventoriable)
Prime

Conversion

® Period (expensed)
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Association with Cost Object

A cost object is anything for which management wants to collect or accumulate costs.
Production operations and product lines are common cost objects. For example, Toyota’s
Princeton, Indiana, plant makes Tundra trucks, Sequoia SUVs, and Sienna minivans.
Company managers could define the plant as the cost object and request information about
production costs for a specific period; alternatively, managers could define the Tundra truck
as the cost object and request information about production costs during the same period.
In the first situation, production costs of all types of vehicles would be included in the
information report, whereas in the second situation, production costs for the SUVs and
minivans would be excluded from the information report. Collecting costs in different
ways can help management make decisions regarding the efficiency of operations at the
Princeton plant or the cost management effectiveness in producing the Tundra or other
types of vehicles.

Costs related to the making of a product or performance of a service are appropriately
labeled product or service costs. The costs associated with any cost object can be classi-
fied according to their relationship to the cost object. Direct costs are conveniently and
economically traceable to the cost object. If management requested cost data about the
Tundra, direct costs would include tires, fiberglass, CD player, leather, paint, and produc-
tion line labor.

Indirect costs cannot be economically traced to the cost object but instead are allocated
to the cost object. For example, Toyota uses glue in manufacturing Tundra trucks but trac-
ing that material would not be cost effective because the cost amount is insignificant. The
clerical and information-processing costs of tracing the glue cost to products would exceed
any informational benefits that management might obtain from the information. Thus,
glue cost for each truck would be classified as an indirect cost.

Classification of a cost as direct or indirect depends on the cost object specification. For
example, if the Princeton plant is specified as the cost object, then the plant’s depreciation
is directly traceable. However, if the cost object is specified as the Tundra, the plant’s depre-
ciation cost is not directly traceable, in which case the depreciation is classified as indirect
and must be allocated to the cost object.

Reaction to Changes in Activity

To manage costs, accountants must understand how total (rather than unit) cost behaves
relative to a change in a related activity measure. Common activity measures include pro-
duction volume, service and sales volumes, hours of machine time used, pounds of material
moved, and number of purchase orders processed.

Every organizational cost will change if sufficient time passes or if an extreme shift in
activity level occurs. Thus, to properly identify, analyze, and use cost behavior information, a
time frame must be specified to indicate how far into the future a cost should be examined
and a particular range of activity must be assumed. For example, the cost of a set of Tundra
tires might be expected to increase by $25 next year but by $80 in the year 2015. When
Toyota estimates production costs for next year, the $25 increase would be relevant, but
the $80 increase would not be. The assumed range of activity that reflects the company’s
normal operating range is referred to as the relevant range. Within the relevant range, the
two extreme cost behaviors are variable and fixed.

A cost that varies in total proportionately with activity is a variable cost. Accordingly, a
variable cost is a constant amount per unit. Relative to volume of units of output or number
of customers serviced, examples of variable costs include the costs of material, hourly wages,
and sales commissions. Variable costs are extremely important to a company’s total profit-
ability because each time a product is produced or sold, or a service is rendered, a specific
amount of variable cost is incurred.
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Although accountants view variable costs as linear, economists view these costs as cur-
vilinear as shown in Exhibit 2-2. The cost line slopes upward at a given rate until a volume
is reached at which the unit cost becomes fairly constant. Within this relevant range, the
firm experiences stable effects on costs such as discounts on material prices and worker
skill and productivity. Beyond the relevant range, the slope becomes quite steep as the firm
enters a range of activity in which operations become ineflicient and production capacity
is overutilized. In this range, the firm finds that costs rise rapidly due to worker crowding,
equipment shortages, and other operating inefficiencies. Although the curvilinear graph is
more correct, it is not as easy to use in planning or controlling costs. Accordingly, accoun-
tants choose the range in which these variable costs are assumed to behave as they are
defined, and, as such, the assumed cost behavior is an approximation of reality.

Exhibit 2-2 | Economic Representation of a Variable Cost

Costs

|
I<— Relevant —>

| range |
| |

Activity

To illustrate a variable cost, assume that the battery used in Tundra production costs
$50 within the relevant production range of 0-120,000 trucks annually. (At higher levels
of activity, the price could either decrease because of a volume discount from the supplier
or increase because the supplier’s capacity would be exhausted.) Within this relevant range,
total battery cost can be calculated as $50 times the number of Tundras produced. For
instance, if 15,000 Tundras were produced in October, total variable cost of batteries would

be $750,000 ($50 X 15,000).

In contrast, a cost that remains constant in total within the relevant range of activity is
considered a fixed cost. Many fixed costs are incurred to provide a firm’s production capacity.
Fixed costs include salaries (as opposed to hourly wages), depreciation (computed using the
straight-line method), and insurance. On a per-unit basis, a fixed cost varies inversely with
changes in the level of activity: the per-unit fixed cost decreases with increases in the activity
level and increases with decreases in the activity level.

To illustrate how to determine the total and unit amounts of a fixed cost, suppose that
Toyota rents some Tundra manufacturing equipment for $12,000,000 per year. The equip-
ment has a maximum annual output capacity of 150,000 Tundras. If Toyota expects to pro-
duce 120,000 Tundras per year, its annual equipment rental is a fixed cost of $12,000,000
and its equipment rental expense per Tundra is $100 ($12,000,000 + 120,000). However,
if Toyota produces 125,000 Tundras in a year, total equipment rental expense remains at
$12,000,000, but rental expense per truck decreases to $96 ($12,000,000 =+ 125,000).
The total equipment rental cost remains constant as the level of activity changes within
the relevant range of production, but fixed cost per unit varies inversely from $100 to
$96 as the level of Tundras produced increases from 120,000 to 125,000. The respec-
tive total cost and unit cost definitions for variable and fixed cost behaviors are presented

in Exhibit 2-3 on the next page.
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Exhibit 2-3 | Comparative Total and Unit Cost Behavior Definitions

Total Cost Unit Cost

Varies in direct

Variable : Is constant throughout
proportion to
Cost . o the relevant range
changes in activity
Fixed Remains constant \vﬁtr: zrl]r;\r/‘er:cselm
L throughout the o 9
Cost activity throughout

relevant range

the relevant range

From period to period, fixed costs may change. Business volume will increase or decrease
sufficiently that production capacity will be added or sold. Alternatively, management could
decide to “trade” fixed and variable costs for one another. For example, a company that
opted to install new automated production equipment would incur a substantial additional
fixed cost for depreciation but eliminate the variable cost for hourly production workers’
wages. In contrast, a company that decided to outsource its data processing function would
eliminate the fixed costs of data processing equipment depreciation and personnel salaries
and incur a variable cost for transaction volume. Whether variable costs are traded for fixed
costs or vice versa, a shift from one type of cost behavior to another type changes a com-
pany’s basic cost structure and can have a significant impact on profits.

Other costs exist that are not strictly variable or fixed. A mixed cost has both a variable
and a fixed component. On a per-unit basis, a mixed cost does not fluctuate proportionately
with changes in activity nor does it remain constant with changes in activity. An electric
bill that is computed as a flat charge for basic service (the fixed component) plus a stated
rate for each kilowatt hour of usage (the variable component) is an example of a mixed
cost. Exhibit 2—4 graphs a firm’s electric bill, assuming a cost of $5,000 per month plus
$0.018 per kilowatt hour (kWh) consumed. In a month when the firm uses 80,000 kWh of
electricity, the total electricity bill is $6,440 [$5,000 + ($0.018 X 80,000)]. If the firm uses
90,000 kWHh, the total electricity bill is $6,620 [$5,000 + ($0.018 X 90,000)].

Exhibit 2-4 | Graph of a Mixed Cost

Total cost line —
$6620 |—F————————————— — — — — — — — |
- R | } Variable
< 36,440 | Slope = Variable cost of Component
S : $0.018/kWh
= |
3 | |
I I |
IS L A
ke $5,000 I :
: : Fixed
| | } Component
| |
| |
80,000 90,000
Number of Kilowatt Hours Used
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A step cost shifts upward or downward when activity changes by a certain interval
or “step.” A step cost can be variable or fixed. Step variable costs have small steps; step
fixed costs have large steps. For instance, a water bill computed as $0.002 per gallon for
up to 1,000 gallons, $0.003 per gallon for 1,001-2,000 gallons, and $0.005 per gallon for
2,001-3,000 gallons is a step variable cost. In contrast, the salary cost for airline reserva-
tions agents is a step fixed cost. Assume that each agent is paid $3,200 per month and can
serve a maximum of 1,000 customers per month. If airline volume increases from 3,500
customers to 6,000 customers each month, the airline will need six reservations agents
rather than four. Each additional 1,000 customers will result in an additional step fixed
cost of $3,200.

Understanding the types of behavior exhibited by costs is necessary to make valid esti-
mates of total costs at various activity levels. Variable, fixed, and mixed costs are the typical
types of cost behavior encountered in business. Cost accountants generally separate mixed
costs into their variable and fixed components so that the behavior of these costs is more
readily apparent.! For step variable or step fixed costs, accountants must choose a specific
relevant range of activity to use for analysis so that the step variable costs can be treated as
variable and step fixed costs can be treated as fixed.

By separating mixed costs into their variable and fixed components and by specifying a
time period and relevant range, cost accountants force all costs into either variable or fixed
categories. Assuming a variable cost is constant per unit and a fixed cost is constant in total
within the relevant range can be justified for two reasons. First, if a company operates only
within the relevant range of activity, the assumed conditions approximate reality and, thus,
the cost assumptions are appropriate. Second, selection of a constant per-unit variable cost
and a constant total fixed cost provides a convenient, stable measurement for use in plan-
ning, controlling, and decision-making activities.

Accountants use activities as predictors of cost changes. A predictor is an activity that,
when changed, is accompanied by a consistent, observable change in a cost item. However,
simply because two items change together does not prove that the predictor causes the
change in the other item. For instance, assume that every time you see a Tundra commer-
cial during a sports event, the home team wins the game. If this is consistent, observable
behavior, you can use a Tundra commercial to predict the winning team—but viewing the
commercial does not cause the team to win!

In contrast, a predictor that has an absolute cause-and-effect relationship to a cost is
called a cost driver. For example, production volume has a direct effect on the total cost
of raw material used and can be said to “drive” that cost. Exhibit 2-5 plots production

' Separation of mixed costs is discussed in Chapter 3.

Exhibit 2-5 | Total Raw Material Cost Relative to Production Volume

Total Raw
Material Cost
$

Units Produced
(cost driver)
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volume on the x-axis and raw material cost on the y-axis to show the linear cause-and-
effect relationship between production volume and total raw material cost. This exhibit
also illustrates the variable cost characteristic of raw material cost: the same amount of
raw material cost is incurred for each unit produced. If the raw material is assumed to be
engines and the units produced are assumed to be Tundras, this illustration shows that
as total Tundra production rises, total engine cost also rises proportionally. Thus, Tundra
production volume could be used to predict total engine cost.

In most situations, the cause-and-effect relationship between a cost and a driver is less
clear than as illustrated by engine cost and truck production because multiple factors com-
monly cause cost incurrence. For example, in addition to production volume, factors such
as material quality, worker skill levels, and level of automation affect product spoilage cost.
Although determining which factor actually caused a specific change in spoilage cost can
be difficult, any of these factors could be chosen to predict that cost if confidence exists
about the factor’s relationship with cost changes. To be used as a predictor, the factor and
the cost need only change together in a reliable manner.

Traditionally, a single predictor was often used to predict costs but accountants and
managers are realizing that single predictors do not necessarily provide the most reliable
forecasts. This realization has caused a movement toward activity-based costing (covered in
Chapter 4), which uses multiple cost drivers to predict different costs. Production volume,
for instance, would be a valid cost driver for Tundra rearview mirrors, but sales volume
would be a more realistic driver for Toyota’s sales commissions cost.

Classification on the Financial Statements

The balance sheet and income statement are two basic financial statements. The balance
sheet is a statement of unexpired costs (assets), liabilities, and owners’ equity; the income
statement is a statement of revenues and expired costs (expenses and losses). The concept
of matching revenues and expenses on the income statement is central to financial
accounting. The matching concept provides a basis for deciding when an unexpired cost
becomes an expired cost and is moved from an asset category to an expense or loss
category.

Expenses and losses differ because expenses are intentionally incurred in the process of
generating revenues, but losses are unintentionally incurred in the context of business oper-
ations. Cost of goods sold, depreciation, and estimated product warranty costs are examples
of expenses. Costs incurred for damage from a fire, abnormal production waste, and the sale
of a machine at a price below book value are examples of losses.

When a product is the cost object, all costs can be classified as either product or period.
Product costs are related to making or acquiring the products or providing the services that
directly generate the revenues of an entity; period costs are related to business functions
other than production, such as selling and administration.

Product costs are also called inventoriable costs and include direct costs (direct mate-
rial and direct labor) and indirect costs (overhead). Precise classification of some costs into
one of these categories can be difficult and requires judgment; however, the following defi-
nitions (with Tundra examples) are useful. Any material that can be easily and economically
traced to a product is a direct material. Direct material includes raw material (sheet metal),
purchased components from contract manufacturers (batteries), and manufactured subas-
semblies (engines and transmissions). Direct labor refers to the time spent by individu-
als who work specifically on manufacturing a product or performing a service. The people
bolting the chassis to the frame are considered direct labor and their associated wages are
direct labor costs. Any production cost that is indirect to the product or service is overhead.
This cost element includes Toyota factory supervisors’salaries as well as depreciation, insur-
ance, and utility costs on production machinery, equipment, and facilities. The sum of direct
labor and overhead costs is referred to as conversion cost—those costs that are incurred to
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convert materials into products. The sum of direct material and direct labor cost is referred
to as prime cost.’

Period costs are generally more closely associated with a particular time period than with
making or acquiring a product or performing a service. Period costs that have future benefit
are classified as assets, whereas those having no future benefit are expenses. Prepaid insurance
on an administration building represents an unexpired cost; when the premium period ends,
the insurance becomes an expired or period cost (insurance expense). Salaries paid to the
sales force and depreciation on computers in company headquarters are also period costs.

One important type of period cost is that of distribution. A distribution cost is any
cost incurred to warehouse, transport, or deliver a product or service. Financial accounting
rules require that distribution costs be expensed as incurred. However, managers should
remember that these costs relate directly to products and services and should not adopt an
“out-of-sight, out-of-mind” attitude about these costs simply because of the way they are
handled under generally accepted accounting principles (GAAP). Distribution costs must
be considered in relationship to product/service volume, and these costs must be controlled
for profitability to result from sales. Thus, even though distribution costs are not technically
product costs, they can have a major impact on management decision making. For example,
Teevin Bros. Land and Timber Company views its rail, water, and interstate access as pro-
viding a cost advantage for its timber and rock products over its competitors.

The Conversion Process

To some extent, all organizations convert or change inputs into outputs. Inputs typically
consist of material, labor, and overhead. In general, product costs are incurred in the produc-
tion (or conversion) area and period costs are incurred in all nonproduction (or nonconver-
sion) areas.® Conversion process outputs are usually either products or services. See Exhibit
2-6 for a comparison of the conversion activities of different types of organizations. Note
that many service companies engage in a high degree of conversion. Firms of professionals
(such as accountants, architects, or attorneys) convert labor and other resource inputs (mate-
rial and overhead) into completed services (audit reports, building plans, or contracts).

2In the past, direct material and direct labor cost represented the largest percentage of production cost. In the current auto-
mated production environment, direct labor cost has become a very low percentage of product cost and, thus, “prime cost” has
lost much of its significance.

*Itis less common but possible for a cost incurred outside the production area to be in direct support of production and, there-
fore, considered a product cost. An example of this situation is the salary of a product cost analyst who is based at corporate
headquarters; this salary would be considered part of overhead.

Exhibit 2-6 | Degrees of Conversion in Firms

LO.4 How does the
CONversion process occur in
manufacturing and service
companies?

Low Degree of Conversion » Moderate Degree of Conversion ————————3 High Degree of Conversion

(adding only the convenience of (washing, testing, packaging, (causing a major transformation from
having merchandise when, where, labeling, etc.) input to output)

and in the assortment needed by

customers)

T

Retailing companies that act as mere Retailing companies that make small Manufacturing, construction, agricultural,
conduits between suppliers and consumers visible additions to the output prior to architectural, auditing firms; mining and
(department stores, gas stations, jewelry sale or delivery (florists, meat markets, printing companies; restaurants

stores, travel agencies) oil-change businesses)
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Firms that engage in only low or moderate degrees of conversion can conveniently
expense insignificant costs of labor and overhead related to conversion. The clerical cost
savings from expensing outweigh the value of any slightly improved information that might
result from assigning such costs to products or services. For example, when retail employees
open shipping containers, hang clothing on racks, and tag merchandise with sales tickets,
a labor cost for conversion is incurred. However, clothing stores do not attach the stock
workers’ wages to inventory; such labor costs are treated as period costs and expensed when
incurred. The major distinction of retail firms relative to service and manufacturing firms is
that retailers have much lower degrees of conversion than the other two types of firms.

In contrast, in high-conversion firms, the informational benefits gained from accu-
mulating the material, labor, and overhead costs incurred to produce output significantly
exceed clerical accumulation costs. For instance, when constructing a house, certain types
of costs are quite significant (see Exhibit 2-7). The exhibit indicates that the clerical cost of
accumulating direct labor costs is only $165 (0.22 X $750). Direct labor cost of $50,000
(0.25 X $200,000) is accumulated as a separate component of product cost because the
amount is material and requires management’s cost-control attention. Furthermore, direct
labor cost is inventoried as part of the cost of the construction job until the house is
complete.

Exhibit 2-7 ‘ Building Construction Costs

Manufacturing Clerical
Cost Cost
Direct material 40% 34%
Manufacturing overhead 35% 44%
Direct labor 25% 22%
Total cost $200,000 $750

A manufacturer can be defined as any company engaged in a high degree of con-
version of raw material input into a tangible output. Manufacturers typically use people
and machines to convert raw material to output that has substance and can, if desired, be
physically inspected. A service company is a firm that uses a significant amount of labor
to engage in a high or moderate degree of conversion. A service company’s output can be
tangible (an architectural drawing) or intangible (insurance protection). Service firms can
be either for-profit businesses or not-for-profit organizations.

Retailers versus Manufacturers/Service Companies

Retail companies purchase goods in finished or almost finished condition, which typi-
cally need little, if any, conversion before being sold to customers. Costs associated with
such inventory are usually easy to determine, as are the valuations for financial statement
presentation. Firms (such as retail stores) that engage in only low or moderate degrees of
conversion ordinarily have only one inventory account (Merchandise Inventory).

In comparison, manufacturers or service companies engage in activities that involve the
physical transformation of inputs into finished products or services. The materials or sup-
plies and conversion costs of manufacturers and service companies must be assigned to out-
put to determine the cost of both inventory produced and goods sold or services rendered.
Cost accounting provides the structure and process for assigning material and conversion
costs to products and services. The production or conversion process occurs in three stages:

1. work not started (raw material),
2. work started but not completed (work in process), and

3. work completed (finished goods).
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'Thus, manufacturers normally use three inventory accounts to accumulate costs as goods
flow through the manufacturing process:

1. Raw Material Inventory,
2. Work in Process Inventory (for partially converted goods), and
3. Finished Goods Inventory.

Exhibit 2-8 compares the input—output relationships of a retail company with those
of a manufacturing/service company. This exhibit illustrates that the primary difference

Exhibit 2-8 | Business Input/Output Relationships

Retail (Merchandising) Company

INPUT OUTPUT

Warehouse and/or display
(cost carried on balance
sheet as Merchandise
Inventory)

Purchase products

for resale

Sell, deliver, and bill to
customer (cost transferred
to income statement as
Cost of Goods Sold)

Manufacturing/Service Company

INPUT OUTPUT
The Production
Center
Purchase . Conversion of What was Product Warehou.se
raw materials production input and/or display

. . produced?
or supplies factors into

finished output.
Partially completed
work is stored

here until
completed (cost
carried on balance
sheet as Work in
Process Inventory).

(carried on
balance sheet
as Finished
Goods
Inventory)

Sell, deliver,
and bill to
customer (cost
transferred to

Manage
production
labor and Service R income state-

other overhead
resources

used in
conversion

ment as Cost
of Services
Rendered)

Itis this process of conversion that
creates the need for cost accounting

A
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between retail companies and manufacturing/service companies is the absence or pres-
ence of the area labeled “The Production Center.” In a production center, input factors
(raw material, supplies, and parts) enter, are transformed, and are stored until the goods or
services are completed. If the output is a product, it can be warehoused and/or displayed
until sold. Service outputs are directly provided to the client commissioning the work.
Retail companies normally incur very limited conversion time, effort, and cost compared
to manufacturing or service companies. Thus, although a retailer could have a department
(such as one that adds store name labels to goods) that might be viewed as a “mini” produc-
tion center, most often retailers have no designated “production center.”

Costs are associated with each processing stage. The stages of production in a manu-
facturing firm and some of the costs associated with each stage are illustrated in Exhibit
2-9.In the first stage of processing, the costs incurred reflect the prices paid for raw materi-
als and/or supplies and quantities purchased. As work progresses through the second stage,
accrual-based accounting requires that labor and overhead costs related to the conversion
of raw materials or supplies be accumulated and attached to the goods. Accumulating costs
in appropriate inventory accounts allows businesses to match the costs of buying or manu-
facturing a product or providing a service with the revenues generated when the goods or
services are sold. The total costs incurred in stages 1 and 2 equal the total production cost of
finished goods in stage 3. At the point of sale, these product or service costs will flow from
an inventory account to Cost of Goods Sold or Cost of Services Rendered on the income
statement.

Manufacturers versus Service Companies

Several differences in accounting for conversion activities exist between a manufacturer

and a service company. Whereas manufacturers normally use three inventory accounts, ser-

vice firms may have either one or two inventory accounts. The “work not started” stage of

processing normally consists of the cost of supplies needed to perform the services; these

costs are accounted for in a supplies inventory account. When supplies are placed into

work in process, labor and overhead are added to complete the conversion process; all of

these costs may be accumulated in a Work in Process Inventory account. However, service

firms do not normally have a Finished Goods Inventory account because most services

cannot be warehoused. If collection is yet to be made for a completed and delivered

service engagement, the service firm has a receivable from its

‘ client but no Finished Goods Inventory. The costs of finished

A jobs are usually transferred immediately to the income state-

ment to be matched against service revenue. Determining

I the cost of services provided is extremely important in both

— profit-oriented service businesses and not-for-profit entities.

For instance, architectural firms need to accumulate the costs

incurred for designs and models of each project, and hospitals

need to accumulate the costs of X-rays, MRIs, or other medi-
cal treatments for each patient.

Despite the accounting differences among retailers,
manufacturers, and service firms, each type of organization
can use management and cost accounting concepts and tech-
niques, although to a different degree. Managers in all firms
engage in planning, controlling, evaluating performance, and
making decisions. Thus, management accounting is appro-
priate for all firms. Cost accounting techniques are essential
to all firms engaged in significant conversion activities. In

Service firms, such as hospitals, ) ] X . i
account for conversion activities most companies, a main focus of managers is finding ways to reduce costs without sac-

differently because most of their rificing quality or productivity; both management and cost accounting techniques are
services cannot be warehoused. used extensively in this pursuit.
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Exhibit 2-9 | Stages and Costs of Production

(Stage 1) (Stage 2) (Stage 3)
WORK NOT STARTED WORK IN PROCESS FINISHED WORK

(Raw Material)

Q Warehouse

Door (Direct labor) (Electricity—part
. . of overhead) (Total production
(Direct material) cost §5%)
e  Primer /
Clear i & T,

_

\/
L
Color
(|ndi|eCt nate |aI)

Uniframe
(Direct material)

Adhesive Screws

(Indirect material)

Chassis, drive train,
and suspension

(Direct material)

Tires and wheels

(Direct material) Inspection

Sold to
dealerships

Cost of Goods Sold
(Income Statement)
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LO.5 What are the product
cost categories, and what
items comprise those
categories?
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Components of Product Cost

Product costs are related to items that generate an entity’s revenues. These costs can be
separated into three components: direct material, direct labor, and production overhead.*

Direct Material

Any readily identifiable part of a product is a direct material. Theoretically, direct material
cost should include the cost of all materials used to manufacture a product or perform a
service. However, some material costs are not conveniently or economically traceable to the
final product. Such costs are treated and classified as indirect costs. For instance, the cost of
the paper on which an architect prepares building plans is very small relative to the plans’
overall value. Accordingly, even though the paper can easily be traced to the final product
(the actual blueprints), paper cost is so insignificant that tracking it as a direct material
cannot be justified.

Direct Labor

Direct labor refers to the effort of individuals who manufacture a product or perform a
service. Direct labor could also be considered work that directly adds value to the final
product or service. Direct labor cost is the total wages or salaries paid to direct labor per-
sonnel. Direct labor cost should include basic compensation, production efficiency bonuses,
and the employer’s share of Social Security and Medicare taxes. In addition, if a company’s
operations are relatively stable, direct labor cost should include all employer-paid insurance
costs, holiday and vacation pay, and pension and other retirement benefits.’

As with materials, some labor costs that theoretically are considered direct are treated
as indirect. One reason for this treatment is that specifically tracing certain labor costs to
production is inefficient. For instance, fringe benefit costs should be treated as direct labor
cost, but the time, effort, and clerical expense of tracing this cost might not justify the addi-
tional accuracy such tracing would provide. Thus, the treatment of employee fringe benefits
as indirect costs is often based on clerical cost efficiencies.

A second reason for not treating certain labor costs as direct is that doing so could
result in erroneous information about product or service costs. Assume that the Langley
Corporation employs 20 assembly department workers who are paid $12 per hour; over-
time wages are $18 (or time and a half) per hour. One week, the employees worked a total
0f 1,000 hours (including 200 hours of overtime) to complete all production orders. Of the
total employee labor payroll of $13,200, only $12,000 (1,000 hours X $12 per hour) is clas-
sified as direct labor cost. The remaining $1,200 (200 hours X $6 per hour) is considered
overhead. If the overtime cost were assigned to products made during the overtime hours,
those products would have a labor cost 50 percent higher than items made during regular
working hours. Because products are assigned to regular or overtime shifts randomly, items
completed during overtime hours should not be forced to bear overtime charges. Thus,
overtime or shift premiums are usually considered overhead rather than direct labor cost
and are allocated among all units.

On some occasions, however, overtime or shift premiums should be considered direct
labor cost. If a customer is in a rush and requests the job to be scheduled during overtime or
a night shift, those overtime or shift premiums should be considered direct labor cost and
attached to the job that created the costs. Assume that on a Friday in July, Rosa Company
asked Langley Corporation to deliver 100 units of product the following Monday. Because

4This definition of product cost is the traditional one and is referred to as absorption cost. Another product costing method,
called variable costing, excludes the fixed overhead component. Absorption and variable costing are compared in Chapter 3.
*Institute of Management Accountants (formerly National Association of Accountants), Statements on Management Accounting
Number 4C: Definition and Measurement of Direct Labor Cost (Montvale, N.J.: NAA, June 13, 1985), p. 4.
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the order’s completion requires employees to work overtime, Langley Corporation should
charge Rosa Company a higher selling price for each unit and, additionally, the overtime
costs should be included as part of the direct labor cost of the Rosa Company order.

Because people historically performed the majority of conversion activity, direct labor
once represented a large portion of total manufacturing cost. In highly automated work
environments, direct labor often represents only 10-15 percent of total manufacturing cost.

Overhead

Overhead is any factory or production cost that is indirect to manufacturing a product or
providing a service. Accordingly, overhead excludes direct material and direct labor costs,
but includes indirect material and indirect labor costs as well as all other production costs.®
Automated technology has made manufacturing significantly more capital intensive than
in the past and overhead has become a progressively larger proportion of total cost. As such,
overhead costs merit much more attention today than in the past.

Overhead costs can be variable or fixed based on how they behave in response to changes
in production volume or other activity measure. Variable overhead includes the costs of indi-
rect material, indirect labor paid on an hourly basis (such as wages for forklift operators,
material handlers, and other workers who support the production, assembly, and/or service
process), lubricants used for machine maintenance, and the variable portion of factory utility
charges. Depreciation calculated using either the units-of-production or service-life method
is also a variable overhead cost; these depreciation methods reflect a decline in machine util-
ity based on usage rather than time passage and are appropriate in an automated plant.

Fixed overhead includes costs such as straight-line depreciation on factory assets, factory
license fees, and factory insurance and property taxes. Fixed indirect labor costs include sala-
ries for production supervisors, shift superintendents, and plant managers. The fixed portion
of factory mixed costs (such as maintenance and utilities) is also part of fixed overhead.

Investments in new equipment can create significantly higher fixed overhead costs but
can also improve product or service quality—and, thus, reduce another overhead cost, that
of poor quality. Quality costs are an important component of overhead cost. Quality is a
managerial concern for two reasons. First, high-quality products and services enhance a
company’s ability to generate revenues and produce profits. Consumers want the best qual-
ity product for the money they spend. Second, managers are concerned about production
process quality because higher process quality leads to shorter production time and reduced
costs for spoilage and rework. The level of customer satisfaction with a company’s products
and services is usually part of the customer perspective in the balanced scorecard.

Quality costs usually refer to either costs of controlling quality or costs of failing to con-
trol quality. Cost of controlling quality include prevention and appraisal costs. Prevention
costs are incurred to improve quality by precluding product defects and improper process-
ing from occurring. Amounts spent on implementing training programs, researching cus-
tomer needs, and acquiring improved production equipment are prevention costs. Amounts
incurred for monitoring or inspecting are called appraisal costs; these costs are incurred to
find mistakes not eliminated through prevention.

'The inability to control quality results in failure costs, which may be internal (such
as scrap and rework) or external (such as product return costs caused by quality prob-
lems, warranty costs, and complaint department costs). Amounts spent for prevention costs
minimize the costs incurred for appraisal and failure. Management techniques to improve

quality are discussed in greater depth in Chapter 17.

° Another term used for overhead is burden. Although this is the term under which the definition appeared in Statements on
Management Accounting Number 2, Management Accounting Terminology, the authors believe that this term is unacceptable
because it connotes costs that are extra, unnecessary, or oppressive. Overhead costs are essential to the conversion process but
simply cannot be traced directly to output.
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LO.6 How and why does
overhead need to be
allocated to products?
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Quality costs exhibit different types of cost behaviors. Some quality costs are variable
in relation to the quantity of defective output, some are step fixed with increases at spe-
cific levels of defective output, and some are fixed for a specific time. For example, rework
cost is low if the quantity of defective output is minimal. However, rework cost would be
extremely large if the number of defective parts produced were high. In contrast, training
expenditures are set by management and might not vary regardless of the quantity of defec-
tive output produced in a given period.

Accumulation and Allocation of Overhead

Direct material and direct labor are easily traced to a product or service. Overhead, on the
other hand, must be accumulated throughout a period and allocated to the products manu-
factured or services rendered during that period. Cost allocation refers to the assignment
of an indirect cost to one or more cost objects using some reasonable allocation base or
driver. Cost allocations can be made across time periods or within a single time period. For
example, in financial accounting, a building’s cost is allocated through depreciation charges
over its useful or service life. This process is necessary to satisfy the matching principle. In
cost accounting, production overhead costs are allocated within a period through the use of
allocation bases or cost drivers to products or services. This process reflects application of
the cost principle, which requires that all production or acquisition costs attach to the units
produced, services rendered, or units purchased.

Overhead costs are allocated to cost objects for three reasons:

1. to determine the full cost of the cost object,
2. to motivate the manager in charge of the cost object to manage it efficiently, and

3. to compare alternative courses of action for management planning, controlling, and
decision making.’

The first reason relates to financial statement valuations. Under GAAP, the “full cost” of
a cost object must include allocated production overhead. In contrast, the assignment of
nonmanufacturing overhead costs to products is not normally allowed under GAAP? The
other two reasons for overhead allocations are related to internal purposes and, thus, no
specific rules apply to the allocation process.

Regardless of why overhead is allocated, the method and basis of allocation should be
rational and systematic so that the resulting information is useful for product costing and
managerial purposes. Traditionally, the information generated for satisfying the “full cost”
objective was also used for the second and third objectives. However, because the first pur-
pose is externally focused and the others are internally focused, different methods can be
used to provide different costs for different needs.

Overhead can be allocated to products or services in one of two ways. In an actual cost
system, actual direct material and direct labor costs are accumulated in Work in Process
(WIP) Inventory as the costs are incurred. Actual production overhead costs are accu-
mulated separately in an Overhead Control account and are assigned to WIP Inventory
either at the end of a period or at completion of production. Use of an actual cost system is
impractical because all production overhead information must be available before any cost
allocation can be made to products or services. For example, the cost of products manufac-
tured or services rendered in May could not be calculated until the May electricity bill is
received in June.

’Institute of Management Accountants, Statements on Management Accounting Number 4B: Allocation of Service and
Administrative Costs (Montvale, N.J.: NAA, June 13, 1985), pp. 9-10.

8 Although potentially unacceptable for GAAP, certain nonmanufacturing overhead costs must be assigned to products for tax
purposes.
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An alternative to an actual cost system is a normal cost system, which combines actual
direct material and direct labor costs with overhead that is assigned using a predetermined
rate or rates. A predetermined overhead rate (or overhead application rate) is a charge per
unit of activity that is used to allocate (or apply) overhead cost from the Overhead Control
account to Work in Process Inventory for the period’s production or services. Predetermined
overhead rates are discussed in detail in Chapter 3.

Product costs can be accumulated using either a perpetual or a periodic inventory sys-
tem. In a perpetual inventory system, all product costs flow through Work in Process (WIP)
Inventory to Finished Goods (FG) Inventory and, ultimately, to Cost of Goods Sold (CGS);
this cost flow is diagrammed in Exhibit 2-10. The perpetual inventory system continuously
provides current information for financial statement preparation and for inventory and cost
control. Because the cost of maintaining a perpetual system has diminished significantly
as computerized production, bar coding, and information processing have become more
pervasive, this text assumes that all companies discussed use a perpetual system.

'The Langley Corporation is used to illustrate the flow of product costs in a manufactur-
ing company’s actual cost system. The April 1,2010, inventory account balances for the com-
pany were as follows: Raw Material (RM) Inventory (all direct), $73,000; WIP Inventory,
$145,000; and FG Inventory, $87,400. Langley Corporation uses separate variable and

Exhibit 2-10 | lllustration of a Perpetual Inventory Accounting System

Work in Finished Cost of
Process Goods Goods Sold
debit credit debit credit debit credit
Raw Material \
2 _)
Direct Labor
Employees incur
work hours
Manufactured
product
Variable Overhead
(includes some
indirect material
S —_— —_—
and indirect labor) When When sold
completed
Overhead
3

~7

=
&
=~

&
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fixed accounts to record overhead costs. In this illustration, actual overhead costs are used
to allocate overhead to WIP Inventory. The journal entries in Exhibit 2-11 are keyed to the
following transactions representing Langley Corporation’s activity for April.

During the month, Langley’s purchasing agent bought $280,000 of direct material on
account (entry 1), and the warehouse manager transferred $284,000 of direct material to the
production area (entry 2). April's production wages totaled $530,000, of which $436,000

Exhibit 2-11 | Langley Corporation—April 2010 Journal Entries

(1) Raw Material Inventory 280,000
Accounts Payable 280,000
To record cost of raw material purchased on account

(2) Work in Process Inventory 284,000
Raw Material Inventory 284,000
To record raw material transferred to production

(3) Work in Process Inventory 436,000
Variable Overhead Control 94,000
Salaries & Wages Payable 530,000
To accrue factory wages for direct and indirect labor
(4) Fixed Overhead Control 20,000
Salaries & Wages Payable 20,000
To accrue production supervisors’ salaries

(5) Variable Overhead Control 16,000
Fixed Overhead Control 12,000
Utilities Payable 28,000
To record mixed utility cost in its variable and fixed
amounts
(6) Variable Overhead Control 5,200
Supplies Inventory 5,200
To record supplies used
(7) Fixed Overhead Control 7,000
Cash 7,000
To record payment for factory property taxes for the period

(8) Fixed Overhead Control 56,380
Accumulated Depreciation—Equipment 56,880
To record depreciation on factory assets for the period
(9) Fixed Overhead Control 3,000
Prepaid Insurance 3,000
To record expiration of prepaid insurance on factory assets
(10) Work in Process Inventory 214,080
Variable Overhead Control 115,200
Fixed Overhead Control 98,380
To record the assignment of actual overhead costs to WIP
Inventory
(11) Finished Goods Inventory 1,058,200
Work in Process Inventory 1,058,200
To record the transfer of work completed during the
period
(12) Accounts Receivable 1,460,000
Sales 1,460,000
To record total sales of goods sold on account during the
period
(13) Cost of Goods Sold 1,054,000
Finished Goods Inventory 1,054,000
To record cost of goods sold for the period
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was for direct labor (entry 3). April salaries for the production supervisors were $20,000
(entry 4). April utility cost of $28,000 was accrued; an analysis of this cost indicated that
$16,000 was variable and $12,000 was fixed (entry 5). Supplies costing $5,200 were removed
from inventory and used in production (entry 6). Langley paid $7,000 for April’s property
taxes on the factory (entry 7), depreciated the factory assets $56,880 (entry 8), and recorded
the expiration of $3,000 of prepaid insurance on the factory assets (entry 9). Entry 10 shows
the assignment of actual overhead cost to WIP Inventory for April. During the month,
$1,058,200 of goods were completed and transferred to FG Inventory (entry 11). Total
April sales were $1,460,000 and these were all on account (entry 12); goods that were sold
had a total cost of $1,054,000 (entry 13). An abbreviated presentation of the cost flows is
shown in selected T-accounts in Exhibit 2-12.

Exhibit 2-12 | Selected T-Accounts for Langley Corporation’s April 2010
Production and Sales

Raw Material Inventory Variable Overhead Control

Beg. bal. 73,000 | (2 284,000 (3) 94,000 | (10) 115,200
(1) 280,000 (5) 16,000
End. bal. 69,000 ©) A

Work in Process Inventory Fixed Overhead Control
Beg. bal. 145,000 | (11) 1,058,200  (4) 20,000 | (10) 98,880
(2) DM 284,000 (5) 12,000
(3) DL 436,000 7) 7,000
(10) OH 214,080 (8) 56,880

) 3,000

End. bal. 20,880

Finished Goods Inventory Cost of Goods Sold
Beg. bal. 87400 | (13) CGS 1,054,000 (13) CGS 1,054,000
(11) CGM 1,058,200
End. bal. 91,600

Cost of Goods Manufactured and Sold

The T-accounts in Exhibit 2-12 provide detailed information about the cost of material
used, goods transferred from work in process, and goods sold. This information is needed
to prepare financial statements. A schedule of cost of goods manufactured is prepared as a
preliminary step to the determination of cost of goods sold. Cost of goods manufactured
(CGM) is the total production cost of the goods that were completed and transferred to
FG Inventory during the period. This amount is similar to the cost of net purchases in the
cost of goods sold schedule for a retailer. A service business prepares a schedule of cost of
services rendered.

Formal schedules of cost of goods manufactured and cost of goods sold are presented in
Exhibit 2-13 (p. 42) using the amounts from Exhibits 2-11 and 2-12. The schedule of cost of
goods manufactured starts with the beginning balance of WIP Inventory and details all prod-
uct cost components. The cost of material used in production during the period is equal to the
beginning balance of RM Inventory plus raw material purchased minus the ending balance of
RM Inventory. If RM Inventory includes both direct and indirect materials, the cost of direct
material used is assigned to WIP Inventory and the cost of indirect material used is included

LO.7 How is cost of goods
manufactured calculated
and used in preparing an
income statement?
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Exhibit 2-13 | Cost of Goods Manufactured and Cost of Goods Sold Schedules

LANGLEY CORPORATION
Schedule of Cost of Goods Manufactured
For the Month Ended April 30,2010

Beginning balance of Work in Process Inventory, 4/1/10 $ 145,000
Manufacturing costs for the period
Raw Material Inventory (all direct)

Beginning balance $ 73,000
Purchases of material 280,000
Raw material available $353,000
Ending balance (69,000)
Total raw material used $284,000
Direct labor 436,000
Variable overhead
Indirect labor $ 94,000
Utilities 16,000
Supplies 5,200 115,200
Fixed overhead
Supervisors'salaries $ 20,000
Utilities 12,000
Factory property taxes 7,000
Factory asset depreciation 56,880
Factory insurance 3,000 98,880
Total current period manufacturing costs 934,080
Total costs to account for $1,079,080
Ending balance of Work in Process Inventory, 4/30/10 (20,880)
Cost of goods manufactured $1,058,200
LANGLEY CORPORATION

Schedule of Cost of Goods Sold
For the Month Ended April 30,2010

Beginning balance of Finished Goods Inventory, $ 87400
Cost of goods manufactured 1,058,200
Cost of goods available for sale $1,145,600
Ending balance of Finished Goods Inventory, 4/30/10 (91,600)
Cost of goods sold $1,054,000

in variable overhead. Because direct labor cannot be warehoused, all charges for direct labor
during the period are part of WIP Inventory. Variable and fixed overhead costs are added to

direct material and direct labor costs to determine total manufacturing costs.

Beginning WIP Inventory cost is added to total current manufacturing costs to obtain a
subtotal amount referred to as total cost to account for. The value of ending WIP Inventory
is calculated (through techniques discussed in Chapters 5-7) and subtracted from the sub-
total to provide the CGM for the period. The schedule of cost of goods manufactured is
delete prepared only as an internal schedule and is not provided to external parties.

In the schedule of cost of goods sold, the CGM is added to the beginning balance of
FG Inventory to find the cost of goods available for sale during the period. Ending FG
Inventory is calculated by multiplying a physical unit count times a unit cost. If a perpet-
ual inventory system is used, the actual amount of ending FG Inventory can be compared
to the amount shown in the accounting records; any differences can be attributed to losses
that could have arisen from theft, breakage, evaporation, or accounting errors. Ending FG
Inventory is subtracted from the cost of goods available for sale to determine the CGS.
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LO.1 Cost Classification

LO.2 Assumptions Used to Estimate Product Cost within

* Direct or indirect, depending on their relationship to a Relevant Range of Activity
cost object. ¢ Variable costs are constant per unit and will change in

Variable, fixed, or mixed depending on their reaction to
a change in a related activity level.

* Unexpired (assets) or expired (expenses or losses)
depending on whether they have future value to the
company.

Product (inventoriable) or period (selling, adminis-
trative, and financing) depending on their associa-
tion with the revenue-generating items sold by the
company.

total in direct proportion to changes in activity.

Fixed costs are constant in total and will vary inversely
on a per-unit basis with changes in activity.

* Mixed costs fluctuate in total with changes in activ-

ity and can be separated into their variable and fixed
components.

Step costs are either variable or fixed, depending on
the size of the changes (width of the steps) in cost that
occur with changes in activity.
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Conversion Process Differences

* Manufacturers require extensive activity to convert raw

material into finished goods; the primary costs in these
companies are direct material, direct labor, and over-

head; manufacturers use three inventory accounts (Raw
Material, Work in Process, and Finished Goods).

Service companies often require extensive activity to
perform a service; the primary costs in these companies
are direct labor and overhead; service companies may
use Supplies Inventory and Work in Process Inventory
accounts but typically have no Finished Goods Inventory.

Retailers require little, if any, activity to make purchased
goods ready of sale; the primary costs in these com-
panies are purchase prices of goods and labor wages;
retailers use a Merchandise Inventory account.

LO.4 Product Cost Categories

* Direct material, which is the cost of any item that is physi-

cally and conveniently traceable to the product or service.

* Direct labor, which is the wages or salaries of the people

whose work is physically and conveniently traceable to
the product or service.

¢ Overhead, which is any cost incurred in the conversion

(or production) area that is not direct material or direct
labor; overhead includes indirect material and indirect
labor costs.

LO.5 Cost of Goods Manufactured

* CGM equals the costs that were in the conversion area

at the beginning of the period plus production costs
(direct material, direct labor, and overhead) incurred
during the period minus the cost of incomplete goods
that remain in the conversion area at the end of the

period.

CGM is shown on an internal management report
called the schedule of cost of goods manufactured; it
is equivalent to the cost of goods purchased in a retail
company.

CGM is added to beginning Finished Goods Inventory
to determine the cost of goods available (CGA) for sale
for the period; CGA is reduced by ending Finished
Goods Inventory to determine cost of goods sold on
the income statement.

Solution Strategies

Product Cost, p. 30

Direct Material
Direct Labor
Overhead

+ o+

Total Product Cost

Schedule of Cost of Goods Manufactured, p. 41

Beginning balance of Work in Process Inventory
Manufacturing costs for the period:
Raw material (all direct):
Beginning balance
Purchases of material
Raw material available for use
Ending balance
Direct material used
Direct labor
Variable overhead
Fixed overhead
Total current period manufacturing costs
Total cost to account for
Ending balance of Work in Process Inventory

Cost of goods manufactured

SXXX
§ XXX
XXX
§ XXX
000
SXXX
XXX
XXX
XXX
XXX
$XXX
(XXX)
SXXX
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Cost of Goods Sold, p. 41

Beginning balance of Finished Goods Inventory SXXX
Cost of goods manufactured XXX
Cost of goods available for sale SXXX
Ending balance of Finished Goods Inventory (XXX)
Cost of goods sold @

Demonstration Problem

Latourneau Company had the following account balances as of August 1,2010:

Raw Material (direct and indirect) Inventory $20,300
Work in Process Inventory 7,000
Finished Goods Inventory 18,000

During August, the company incurred the following factory costs:

1. Purchased $164,000 of raw material on account.

© ® N o n s

10.
11.
12.

Issued $180,000 of raw material to production, of which $134,000 was for direct materials.

. Accrued $88,000 in factory payroll costs; $62,000 was for direct labor and the rest was

for supervisors’ salaries.

Accrued $7,000 of utility costs; of this amount, $1,600 was fixed.

Accrued $2,000 of property taxes on the factory.

Recorded the expiration of $1,600 of prepaid insurance on factory equipment.
Recorded $40,000 of straight-line depreciation on factory equipment.
Applied actual overhead to Work in Process Inventory.

Transferred goods costing $320,000 to Finished Goods Inventory.

Recorded total sales of $700,000; of these, $550,000 were on account.
Recorded cost of goods sold of $330,000.

Recorded selling and administrative costs of $280,000 (credit “Various accounts”).

Required:

a.

Journalize the transactions for August.

Post transactions to T-accounts for Raw Material Inventory, Work in Process Inven-
tory, Finished Goods Inventory, and Cost of Goods Sold.

Prepare a schedule of cost of goods manufactured for August using actual costing.

Prepare an income statement, including a detailed schedule of cost of goods sold.

Solution to Demonstration Problem

a.

(1) Raw Material Inventory 164,000
Accounts Payable 164,000
To record raw material purchased on account
(2)  Work in Process Inventory 134,000
Variable Overhead Control 46,000
Raw Material Inventory 180,000

To transfer direct and indirect materials to production
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(3) Work in Process Inventory 62,000
Fixed Overhead Control 26,000
Salaries and Wages Payable 88,000
To accrue factory wages and salaries
(4) Variable Overhead Control 5,400
Fixed Overhead Control 1,600
Utilities Payable 7,000
To accrue factory utility expenses
(5) Fixed Overhead Control 2,000
Property Taxes Payable 2,000
To accrue property tax
(6) Fixed Overhead Control 1,600
Prepaid Insurance 1,600

To record expired insurance on factory equipment
(7)  Fixed Overhead Control 40,000
Accumulated Depreciation—Factory Equipment 40,000
To record depreciation on factory equipment
(8) Workin Process Inventory 122,600
Variable Overhead Control 51,400
Fixed Overhead Control 71,200
To assign actual overhead to WIP Inventory
(9) Finished Goods Inventory 320,000
Work in Process Inventory 320,000
To record cost of goods manufactured
(10)  Accounts Receivable 550,000
Cash 150,000
Sales 700,000
To record sales on account and for cash
(11)  Cost of Goods Sold 330,000
Finished Goods Inventory 330,000
To record cost of goods sold for the period
(12)  Selling & Administrative Expenses 280,000
Various accounts 280,000

To record selling and administrative expenses

b. Raw Material Inventory Work in Process Inventory
BB 20,300 | (2) 180,000 BB 7,000 [(9) 320,000
(1) 164,000 (2) 134,000
3) 62,000
(8) 122,600
EB 4,300 EB 5,600
Finished Goods Inventory Cost of Goods Sold
BB 18,000 | (11) 330,000 (11) 330,000
(9 320,000
EB 8,000

where BB = beginning balance
EB = ending balance
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C. LATOURNEAU COMPANY
Schedule of Cost of Goods Manufactured
For Month Ended August 31,2010

Balance of Work in Process Inventory, 8/1/10 S 7,000
Manufacturing costs for the period
Raw material
Beginning balance $ 20,300
Purchases of material 164,000
Raw material available $184,300
Indirect material used $46,000
Ending balance 4,300 (50,300)
Total direct material used $134,000
Direct labor 62,000
Variable overhead 51,400
Fixed overhead 71,200
Total current period manufacturing costs 318,600
Total cost to account for $325,600
Balance of Work in Process Inventory, 8/31/10 (5,600)
Cost of goods manufactured? $320,000

*Note the similarity between the schedule of CGM and the WIP Inventory T-account.

d. LATOURNEAU COMPANY
Income Statement
For the Month Ended August 31,2010

Sales $700,000
Cost of goods sold

Finished goods, 8/1/10 $ 18,000

Cost of goods manufactured 320,000

Cost of goods available $338,000

Finished goods, 8/31/10 (8,000)
Cost of goods sold (330,000
Gross margin $370,000
Selling and administrative expenses (280,000)
Income from operations $ 90,000

Potential Ethical Issues

Ethics

1. Leaving expired costs on the balance sheet as assets, thereby not recognizing expenses
or losses that would reduce net income

2. Treating period costs as product costs to inflate inventory assets and increase net income
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3. Treating product costs as period costs to reduce the cost of goods manufactured and
increase gross profit on the income statement, thereby making the conversion area
appear more profitable than it actually was

4. Attaching the “random” costs of direct labor (such as overtime) to specific production
units to inflate the cost of those units—especially if the buyer is required to pay for
production cost plus a specified profit percentage

5. Opverstating the cost of ending inventory accounts to reduce the cost of goods manu-
factured, reduce the cost of goods sold, and increase net income

Questions

1.  Why must the word cosz be accompanied by an adjective to be meaningful?

2. Why is it necessary to specify a cost object before being able to distinguish between a
direct cost and an indirect cost?

3. Why is it necessary for a company to specify a relevant range of activity when making
assumptions about cost behavior?

4. How do cost drivers and cost predictors differ, and why is the distinction important?

5. How do a product cost and a period cost differ?

6. What are conversion costs? Why are they called this?

7. In the past 10-15 years, which product cost category has been growing most rapidly?
Why?

8. How does an actual costing system differ from a normal costing system? What advan-
tages does a normal costing system offer?

9. What is meant by the term cosz of goods manufactured? Why does this item appear on
an income statement?

Exercises

10. LO.1 (Association with cost object) Chase University’s College of Business has

five departments: Accounting, Economics, Finance, Management, and Marketing.
Each department chairperson is responsible for the department’s budget preparation.
Indicate whether each of the following costs incurred in the Accounting Department
is direct or indirect to the department:

a. Accounting faculty salaries
b. Accounting chairperson’s salary

c. Cost of computer time of university server used by members of the department

o,

. Cost of office assistant salaries (office assistants are shared by the entire college)

e. Cost of travel by department faculty paid from externally generated funds contrib-
uted directly to the department

f. Cost of equipment purchased by the department from allocated state funds

g. Depreciation allocation of the college building cost for the number of offices used
by department faculty

h. Cost of periodicals/books purchased by the department
i. Long-distance telephone calls made by accounting faculty
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LO.1 (Association with cost object) Following is a list of raw materials that might
be used in the production of a laptop computer: touch pad and buttons, glue, net-
work connector, battery, paper towels used by line employees, AC adapter, CD drive,
motherboard, screws, and oil for production machinery. The laptops are produced in
the same building and using the same equipment that produces desktop computers
and servers. Classify each raw material as direct or indirect when the cost object
is the

a. laptop.

b. computer production plant.

LO.1 (Association with cost object) Morris & Assoc., owned by Cindy Morris, pro-

vides accounting services to clients. The firm has two accountants (Jo Perkins who per-

forms basic accounting services and Steve Tompkin who performs tax services) and one

office assistant. The assistant is paid on an hourly basis for the actual hours worked. One

client the firm served during April was Vic Kennedy. During April 2010, the following

labor time was incurred. Classify the labor time as direct or indirect based on whether the

cost object is (1) Kennedy’s services, (2) tax services provided, or (3) the accounting firm.

a. Four hours of Perkins’s time in preparing Kennedy’s financial statements

b. Six hours of the assistant’s time in copying Kennedy’s tax materials

c. 'Three hours of Morris’s time playing golf with Kennedy

d. Eight hours of continuing education paid for by the firm for Tompkin to attend a
tax update seminar

e. One hour of the assistant’s time spent at lunch on the day that Kennedy’s tax return
was prepared

f. Two hours of Perkins’s time spent with Kennedy and his banker discussing Kennedy’s
financial statements

g. One-half hour of Tompkin’s time spent talking to an IRS agent about a deduction
taken on Kennedy’s tax return

h. Forty hours of janitorial wages

i. Seven hours of Tompkin’s time preparing Kennedy’s tax return

LO.2 (Cost behavior) Spirit Company produces baseball caps. The company incurred
the following costs to produce 12,000 caps last month:

Cardboard for the brims $ 4,800
Cloth 12,000
Plastic for headbands 6,000
Straight-line depreciation 7,200
Supervisors'salaries 19,200
Utilities 3,600
Total $52,800

a. What did each cap component cost on a per-unit basis?
b. What is the probable type of behavior that each of the costs exhibits?

c. 'The company expects to produce 10,000 caps this month. Would you expect each
type of cost to increase or decrease? Why? Can the total cost of 10,000 caps be
determined? Explain.

LO.2 (Cost behavior) Merry Olde Games produces croquet sets. The company makes
fixed monthly payments to the local utility based on the previous year’s electrical usage.
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15.

16.

Any difference between actual and expected usage is paid in January of the year follow-
ing usage. In February 2010, Merry Olde Games made 2,000 croquet sets and incurred

the following costs:

Cardboard boxes (1 per set) $ 1,000
Mallets (2 per set) 12,000
Croquet balls (6 per set) 9,000
Wire hoops (12 per set, including extras) 3,600
Total hourly wages for production workers 8,400
Supervisor’s salary 2,600
Building and equipment rental 2,800
Utilities 1,300
Total $40,700

a. What was the per-unit cost of each component of a croquet set?
b. What was the total cost of each croquet set?

c. Production for March 2010 is expected to be 2,500 croquet sets. Last November, when
2,500 sets were made, utility cost was $1,400. There have been no rate changes at the
local utility companies since that time. What is the estimated cost per set for March?

LO.2 (Cost behavior) The next winner of America’s Ido/ will perform at your fraternity’s
charity event for free at your school’s basketball arena (25,000-person capacity) on
January 28, 2011. The school is charging your fraternity $37,500 for the facilities and
$10 for each ticket sold. The fraternity asks you, their only numbers-astute member,
to determine how much to charge for each ticket. The group wants to make a profit of
$8 per ticket sold. You assume that 15,000 tickets will be sold.

a. What is the total cost incurred by the fraternity if 15,000 tickets are sold?

b. What price per ticket must be charged for the fraternity to earn its desired profit
margin?

c. Suppose that on the morning of January 28,2011, a major snowstorm hits your area,
bringing in 36 inches of snow and ice. Only 5,000 tickets are sold because most

students were going to buy their tickets at the door. What is the total profit or loss
to the fraternity?

d. What assumptions did you make about your calculations that should have been
conveyed to the fraternity?

e. Suppose instead that fair weather prevails and, by show time, 20,000 concert tickets
are sold. What is the total profit or loss to the fraternity?

LO.2 (Cost behavior) Flaherty Accounting Services pays $2,000 per month for a tax
software license. In addition, variable charges incurred average $9 for every tax return
the firm prepares.

a. Determine the total cost and the cost per unit if the firm expects to prepare the fol-
lowing number of tax returns in March 2010:

1. 200
2. 500
3. 800
b. Why does the cost per unit change in (1), (2), and (3) of part (a)?

c. The owner of Flaherty Accounting Services wants to earn a margin (excluding any
other direct costs) on tax returns of $15,000 during March. If 200 returns are pre-
pared, what tax return preparation fee should be charged? If that fee is charged and
800 returns are prepared, what is the margin in March?
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17. LO.2 (Predictors and cost drivers; team activity) Lawrence & Sluyter CPAs often

18.

19.

use factors that change in a consistent pattern with costs to explain or predict cost
behavior.

a. As a team of three or four, select factors to predict or explain the behavior of the
following costs:

1. Staff accountant’s travel expenses

2. Office supplies inventory

3. Laptops used in audit engagements

4. Maintenance costs for the firm’s lawn & grounds service

b. Prepare a presentation of your chosen factors that also addresses whether the factors
could be used as cost drivers in addition to cost predictors.

LO.2 (Cost drivers) Assume that Dover Hospital performs the following activities in
providing outpatient service:

a. Verifying patient’s insurance coverage

o

. Scheduling patient’s arrival date and time
Scheduling staff to prepare patient’s surgery room

a0

. Scheduling doctors and nurses to perform surgery
Ordering patient’s tests
Moving patient to laboratory to administer lab tests

. Administering laboratory tests

5o th oo

. Moving patient to the operating room
i. Administering anesthetic

j. Performing surgery

k. Administering postsurgical medications
1. Moving patient to recovery room

m. Discharging patient

n. Billing patient’s insurance company

Assume that the patient is the cost object and determine the appropriate cost driver or
drivers for each activity.

LO.2 & LO.3 (Cost behavior and classification) Indicate whether each of the follow-
ing items is a variable (V), fixed (F), or mixed (M) cost and whether it is a product/
service (PT) or period (PD) cost. If some items have alternative answers, indicate the
alternatives and the reasons for them.

a. Wages of factory maintenance workers

b. Wages of forklift operators who move finished goods from a central warehouse to
the outbound loading dock

Insurance premiums paid on the headquarters of a manufacturing company

a o

. Cost of labels attached to shirts made by a company
Property taxes on a manufacturing plant
Paper towels used in factory restrooms

. Salaries of office assistants in a law firm

5o hoo

. Freight costs of acquiring raw material from suppliers

-

Computer paper used in an accounting firm

Cost of wax to make candles

—.

k. Freight-in on a truckload of furniture purchased for resale

51




52 Chapter2 Cost Terminology and Cost Behaviors

20. LO.2 & LO.3 (Cost behavior and classification) Classify each of the following costs

21.

22.

23.

incurred in manufacturing bicycles as variable (V), fixed (F), or mixed (M) cost (using
number of units produced as the activity measure). Also indicate whether the cost is
direct material (DM), direct labor (DL), or overhead (OH).

Factory supervision

oo

. Aluminum tubing
Rims

. Emblem

Gearbox

Straight-line depreciation on painting machine

a o

. Fenders

R oo

. Raw material inventory clerk’s wages

-

Quality control inspector’s salary

j. Handlebars

k. Metal worker’s wages

1. Roller chain

m. Spokes (assuming cost is considered significant)

n. Paint (assuming cost is considered significant)

LO.3 (Financial statement classification) Wayside Machine Tool Company pur-
chased a $600,000 welding machine to use in production of large machine tools and
robots. The welding machine was expected to have a life of 10 years and a salvage
value at time of disposition of $60,000. The company uses straight-line depreciation.
During its first operating year, the machine produced 600 machines of which 480
were sold.

a. What part of the $600,000 machine cost expired?

b. Where would each of the amounts related to this machine appear on the financial
statements at the end of the first year of operations?

LO.3 (Financial statement classification) Babineaux Company incurred the follow-
ing costs in May 2010:

¢ Paid a six-month (May through October) premium for insurance of company head-
quarters, $18,600.

* Paid $1,000 fee for a salesperson to attend a seminar in July.

¢ Paid three months (May through July) of property taxes on its factory building,
$15,000.

* Paid a $10,000 bonus to the company president for his performance during May 2010.

¢ Accrued $20,000 of utility costs, of which 40 percent was for the headquarters and
the remainder was for the factory.

What expired period costs are associated with the May information?

ISHE

. What unexpired period costs are associated with the May information?

g

What product costs are associated with the May information?

o

. Discuss why the product cost cannot be described specifically as expired or unex-
pired in this situation.

LO.4 (Company type) Indicate whether each of the following terms is associated with
a manufacturing (Mfg.), a retailing or merchandising (Mer.), or a service (Ser.) com-
pany. There can be more than one correct answer for each term.

a. Depreciation—factory equipment

b. Prepaid rent
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Auditing fees expense

a o

. Merchandise inventory
Sales salaries expense
Finished goods inventory
. Cost of services rendered

. Cost of goods sold

50 thoO

-

Direct labor wages

. LO.4 (Degrees of conversion) Indicate whether each of the following types of orga-
nizations is characterized by a high, low, or moderate degree of conversion.

Textbook publisher

. Convenience store

oo

Sporting goods retailer

a o

. Christmas tree farm
Custom print shop
Bakery in a grocery store

. Greek restaurant

50 thoO

. Jelly manufacturer

Auto manufacturer

-

j. Concert ticket seller

. LO.5 (Product cost classifications) Barbieri Co. makes aluminum canoes. The com-
pany’s June 2010 costs for material and labor were as follows:

Material costs

Janitorial supplies S 1,800
Chrome rivets to assemble canoes 12,510
Sealant 1,230
Aluminum 1,683,000
Labor costs
Janitorial wages $ 9300
Aluminum cutters 56,160
Salespeople salaries 43,050
Welders 156,000
Factory supervisor salaries 101,250

a. What is the direct material cost for June?
b. What is the direct labor cost for June?

. LO.5 (Product cost classifications) Forham Inc. manufactures stainless steel knives.
Following are factory costs incurred during 2010:

Material costs

Stainless steel $800,000

Equipment oil and grease 6,000

Plastic for handles 5,600

Wood blocks for knife storage 24,800
Labor costs

Equipment operators $500,000

Equipment mechanics 82,000

Factory supervisors 272,000
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27.

28.

29.

a. What is the direct material cost for 2010?
b. What is the direct labor cost for 2010?
c. What is the total indirect material cost and the indirect labor cost for 2010?

LO.5 (Product cost classifications) In June 2010, Carolyn Gardens incurred the
following costs. One of several projects in process during the month was a landscaped
terrace for Pam Beattie. Relative to the Beattie landscaping job, classify each of the
costs as direct material, direct labor, or overhead. The terrace required two days to
design and one five-day work week to complete. Some costs may not fit entirely into
a single classification; in such cases, and if possible, provide a systematic and rational
method to allocate such costs.

Mulch purchased for Beattie's landscaping S 320
June salary of Z. Trumble, the landscape designer, who worked 20 days in June 3,000
Construction permit for Beattie's landscaping 95
Gardeners'wages; all worked on Beattie's landscaping; gardeners work eight

hours per day, five days per week; 20 working days in June 3,840
June depreciation on the company loader, driven by a gardener and

used on Beattie's landscaping one day 200
Landscaping rock purchased for Beattie's landscaping 1,580
June rent on Carolyn Gardens offices, where Z. Trumble has an office

that occupies 150 square feet of 3,000 total square feet 2,400
June utility bills for Carolyn Gardens 1,800
Plants and pots purchased for Beattie’s landscaping 1,950

LO.5 (Labor cost classification) Woodlands Restaurant Supply operates in two shifts,
paying a late-shift premium of 10 percent and an overtime premium of 75 percent. The
May 2010 payroll follows:

Total wages for 6,000 hours $54,000
Normal hourly employee wage $9
Total regular hours worked, split evenly between the shifts 5,000

All overtime was worked by the early shift during May. Shift and overtime premiums
are considered part of overhead rather than direct labor.

a. How many overtime hours were worked in May?
b. How much of the total labor cost should be charged to direct labor? To overhead?

c. What amount of overhead was for second-shift premiums? For overtime
premiums?

LO.5 (Labor cost classification) Tidy House produces a variety of household prod-
ucts. The firm operates 24 hours per day with three daily work shifts. The first-shift
workers receive “regular pay.” The second shift receives an 8 percent pay premium, and
the third shift receives a 12 percent pay premium. In addition, when production is
scheduled on weekends, the firm pays an overtime premium of 50 percent (based on
the pay rate for first-shift employees). Labor premiums are included in overhead. The
October 2010 factory payroll is as follows:

Total wages for October for 32,000 hours $435,600
Normal hourly wage for first-shift employees 512
Total regular hours worked, split evenly among the three shifts 27,000

a. How many overtime hours were worked in October?
b. How much of the total labor cost should be charged to direct labor? To overhead?

c. What amount of overhead was for second-shift and third-shift premiums? For
overtime premiums?
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LO.6 (OH allocation) Tamra Corp. makes one product line. In February 2010, Tamra
paid $530,000 in factory overhead costs. Of that amount, $124,000 was for January’s
factory utilities and $48,000 was for property taxes on the factory for the year 2010.
February’s factory utility bill arrived on March 12,2010, and was only $81,000 because
the weather was significantly milder than in January. Tamra Corp. produced 50,000
units of product in both January and February 2010.

a. What were Tamra’s actual factory overhead costs for February 2010?

b. Actual per-unit direct material and direct labor costs for February 2010 were $24.30
and $10.95. What was actual total product cost for February?

c. Assume that, other than factory utilities, all direct material, direct labor, and
overhead costs for Tamra Corp. were equal in January 2010 and February 2010.
Will product cost for the two months differ> How can such differences be
avoided?

LO.7 (Cost of goods manufactured) The Work in Process Inventory account of
Phelan Corporation increased $23,000 during November 2010. Costs incurred
during November included $24,000 for direct material, $126,000 for direct labor,
and $42,000 for overhead. What was the cost of goods manufactured during

November?

LO.7 (CGM; CGS) Wasik Company had the following inventory balances at the begin-
ning and end of August 2010:

August 1 August 31
Raw Material Inventory $ 58,000 $ 84,000
Work in Process Inventory 372,000 436,000
Finished Goods Inventory 224,000 196,000

All raw material is direct to the production process. The following information is also
available about August manufacturing costs:

Cost of raw material used $612,000
Direct labor cost 748,000
Manufacturing overhead 564,000

a. Calculate the cost of goods manufactured for August.
b. Determine the cost of goods sold for August.

LO.7 (CGM; CGS) Irresistible Art produces collectible pieces of art. The company’s
Raw Material Inventory account includes the costs of both direct and indirect mate-
rials. Account balances for the company at the beginning and end of July 2010
follow:

July 1 July 31
Raw Material Inventory $ 93,200 $ 69,600
Work in Process Inventory 146,400 120,000
Finished Goods Inventory 72,000 104,800

During the month, the company purchased $656,000 of raw material; direct mate-
rial used during the period amounted to $504,000. Factory payroll costs for July were
$788,000 of which 75 percent was related to direct labor. Overhead charges for depre-
ciation, insurance, utilities, and maintenance totaled $600,000 for July.

a. Prepare a schedule of cost of goods manufactured.

b. Prepare a schedule of cost of goods sold.

AICPA adapted

Excel
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34. LO.7 (CGM; CGS) The cost of goods sold in March 2010 for Targé Co. was

35.

36.

$2,644,100. March 31 Work in Process Inventory was 25 percent of the March 1
Work in Process Inventory. Overhead was 225 percent of direct labor cost. During
March, $1,182,000 of direct material was purchased. Other March information
follows:

Inventories March 1 March 31
Direct Material $ 30,000 $42,000
Work in Process 90,000 ?
Finished Goods 125,000 18,400

a. Prepare a schedule of the cost of goods sold for March.
b. Prepare the March cost of goods manufactured schedule.
c. What was the amount of prime cost incurred in March?

d. What was the amount of conversion cost incurred in March?

LO.7 (Service industry; journal entries and CSR) Kalogrides & McMillan CPAs
incurred the following costs in performing audits during September 2010. The firm
uses a Work in Process Inventory account for audit engagement costs and records
overhead in fixed and variable overhead accounts.

a. Prepare journal entries for each of the following transactions:
¢ Used $5,000 of previously purchased supplies on audit engagements.
¢ Paid $8,000 of partner travel expenses to an accounting conference.
¢ Recorded $6,500 of depreciation on laptops used in audits.

* Recorded $1,800,000 of annual depreciation on the Kalogrides & McMillan
Building, located in downtown New York; 65 percent of the space is used to
house audit personnel.

¢ Accrued audit partner salaries, $200,000.
* Accrued remaining audit staff salaries, $257,900.
¢ Paid credit card charges for travel costs for client engagements, $19,400.

* One month’s prepaid insurance and property taxes expired on the downtown
building, $17,300.

* Accrued $3,400 of office assistant wages; the office assistant works only for the
audit partners and staff.

* Paid all accrued salaries and wages for the month.

b. Determine the cost of audit services rendered for September 2010.

LO.7 (Cost of services rendered) The following information is related to the Lilliput
Veterinary Clinic for April 2010, the firm’s first month of operation:

Veterinarian salaries for April $16,200

Assistants’salaries for April 6,280

Medical supplies purchased in April 4,800

Utilities for month (90% related to animal treatment) 2,700

Office salaries for April (20% related to animal treatment) 1,900

Medical supplies on hand at April 30 2,200

Depreciation on medical equipment for April 3,700

Building rental (80% related to animal treatment) 3,100

Compute the cost of services rendered.
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Problems

37. LO.1-L0.3 (Cost classifications) Geoff Payne painted four houses during April 2010.

38.

39.

For these jobs, he spent $1,200 on paint, $80 on mineral spirits, and $300 on brushes.
He also bought two pairs of coveralls for $100 each; he wears coveralls only while he
works. During the first week of April, Payne placed a $100 ad for his business in the
classifieds. He hired an assistant for one of the painting jobs; the assistant was paid

$25 per hour and worked 50 hours.

Being a very methodical person, Payne kept detailed records of his mileage to and
from each painting job. The average operating cost per mile for his van is $0.70. He
found a $30 receipt in his van for a metropolitan map that he purchased in April. He
uses the map as part of a contact file for referral work and for bids that he has made on
potential jobs. He also had $30 in receipts for bridge tolls ($2 per trip) for a painting job
he did across the river.

Near the end of April, Payne decided to go camping, and he turned down a job on
which he had bid $6,000. He called the homeowner long distance (at a cost of $3.20)

to explain his reasons for declining the job.

Using the following headings, indicate how to classify each of the April costs in-
curred by Payne. Assume that the cost object is a house-painting job.

Type of Cost  Variable  Fixed Direct  Indirect  Period Product

LO.2 (Cost behavior) PlumView Printers makes stationery sets of 100 percent rag
content edged in 24 karat gold. In an average month, the firm produces 80,000 boxes
of stationery; each box contains 100 pages of stationery and 80 envelopes. Production
costs are incurred for paper, ink, glue, and boxes. The company manufactures this prod-
uct in batches of 500 boxes of a specific stationery design. The following data have been
extracted from the company’s accounting records for June 2010:

Cost of paper for each batch $10,000
Cost of ink and glue for each batch 1,000
Cost of 1,000 gold boxes for each batch 32,000
Direct labor for producing each batch 16,000
Cost of designing each batch 20,000

Overhead charges total $408,000 per month and are considered fully fixed for purposes

of cost estimation.
a. What is the cost per box of stationery based on average production volume?

b. If sales volume increases to 120,000 boxes per month, what will be the cost per box
(assuming that cost behavior patterns remain the same as in June)?

c. If sales volume increases to 120,000 boxes per month but the firm does not want
the cost per box to exceed its current level [based on part (a)], what amount can the
company pay for design costs, assuming all other costs are the same as June levels?

d. Assume that PlumView Printers is now able to sell, on average, each box of stationery
at a price of $195.1If the company is able to increase its volume to 120,000 boxes per
month, what sales price per box will generate the same per-unit gross margin that
the firm is now achieving on 80,000 boxes per month?

e. Would it be possible to lower total costs by producing more boxes per batch, even if
the total volume of 80,000 is maintained? Explain.

LO.2 (Cost behavior) Creative Catering prepares meals for several airlines, and sales
average 150,000 meals per month at a selling price of $25.32 per meal. The significant
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costs of each meal prepared are for the meat, vegetables, and plastic trays and utensils;
no desserts are provided because the airlines are concerned about cost control. The
company prepares meals in batches of 2,000. The following data are shown in the com-
pany’s accounting records for June 2010:

Cost of meat for 2,000 meals $3,600
Cost of vegetables for 2,000 meals 1,440
Cost of plastic trays and utensils for 2,000 meals 480
Direct labor cost for 2,000 meals 3,800

Monthly overhead charges amount to $1,200,000 and are fully fixed. Company man-

agement has asked you to answer the following items.
a. What is the cost per meal based on average sales and June prices?

b. If sales increase to 300,000 meals per month, what will be the cost per meal (assum-
ing that the cost behavior patterns remain the same as in June)?

c. Assume that sales increase to 300,000 meals per month. Creative Catering wants to
provide a larger meat portion per meal and has decided that, since the airlines are
willing to incur the cost determined in part (a), the company will simply increase its
per-unit spending for meat. If all costs other than meat remain constant, how much
can Creative Catering increase its cost per meal for meat?

d. The company’s major competitor has bid a price of $21.92 per meal to the airlines.
'The profit margin in the industry is 100 percent of total cost. If Creative Catering is
to retain the airlines’ business, how many meals must the company produce and sell
each month to reach the bid price of the competitor and maintain the 100 percent
profit margin? Assume that June cost patterns will not change and meals must be

produced in batches of 2,000.

e. Consider your answer to part (d). Under what circumstances might the manager
for Creative Catering retain the airlines’ business but cause the company to be less
profitable than it currently is? Show calculations.

LO.2 (Cost behavior) Toni Rankin has been elected to handle the local Little Theater
summer play. The theater has a maximum capacity of 1,000 patrons. Rankin is trying
to determine the price to charge Little Theater members for attendance at this year’s
performance of 7he Producers. She has developed the following cost estimates associ-

ated with the play:

¢ Cost of printing invitations will be $360 for 100-500; cost to print between 501 and
1,000 will be $450.

* Cost of readying and operating the theater for three evenings will be $900 if atten-
dance is 500 or less; this cost rises to $1,200 if attendance is above 500.

¢ Postage to mail the invitations will be $0.60 each.

* Cost of building stage sets will be $1,800.

¢ Cost of printing up to 1,000 programs will be $350.

* Cost of security will be $110 per night plus $30 per hour; five hours will be needed
each night.

¢ Cost to obtain script usage, $2,000.

* Costumes will be donated by several local businesses.

The Little Theater has 300 members, and each member is allowed two guests. Ordinar-

ily only 60 percent of the members attend the summer offering. Of those attending,

half bring one guest and the other half bring two guests. The play will be presented

from 8 to 11 p.m. each evening. Invitations are mailed to those members calling to say

they plan to attend and also to each of the guests they specify. Rankin has asked you to
help her by answering the following items.
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a. Indicate the type of cost behavior exhibited by each of the items Rankin needs to
consider.

b. If the ordinary attendance occurs, what will be the total cost of the summer
production?

c. If the ordinary attendance occurs, what will be the cost per person attending?

d. If 90 percent of the members attend and each invites two guests, what will be the

total cost of the play? The cost per person? What primarily causes the difference in
the cost per person?

LO.2 (Cost behavior) Mason Company’s cost structure contains a number of difter-
ent cost behavior patterns. Following are descriptions of several different costs; match
these to the appropriate graphs. On each graph, the vertical axis represents cost and the
horizontal axis represents level of activity or volume.

Identify, by letter, the graph that illustrates each of the following cost behavior pat-
terns. Each graph can be used more than once.

A B C D E F
G H | J K L

1. Cost of raw material, where the cost decreases by $0.06 per unit for each of the first
150 units purchased, after which it remains constant at $2.75 per unit.

2. City water bill, which is computed as follows: first 750,000 gallons or less, $1,000
flat fee; next 15,000 gallons, $0.002 per gallon used; next 15,000 gallons, $0.005 per
gallon used; next 15,000 gallons, $0.008 per gallon used; and so on.

3. Salaries of maintenance workers, assuming one maintenance worker is needed for
every 1,000 hours or less of machine time.

4. Electricity rate structure—a flat fixed charge of $250 plus a variable cost after
150,000 kilowatt hours are used.

5. Depreciation of equipment using the straight-line method.

6. Rent on a machine that is billed at $1,000 for up to 500 hours of machine time.
After 500 hours of machine time, an additional charge of $1 per hour is paid up to
a maximum charge of $2,500 per period.

7. Rent on a factory building donated by the county; the agreement provides for a
monthly rental of $100,000 less $1 for each labor hour worked in excess of 200,000
hours. However, a minimum rental payment of $20,000 must be made each
month.
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42.

43.

44,

45.

8. Cost of raw material used.

9. Rent on a factory building donated by the city with an agreement providing for a
fixed-fee payment unless 250,000 labor hours are worked, in which case no rent
needs to be paid.

LO.2 (Cost drivers and predictors) Customers now demand a wide variety of
“personalized” products and want those products delivered quickly. Factory automa-
tion is replacing the traditional labor-intensive production lines. Thus, product costs are
determined when they are “on the drawing board” because, once they are designed, it
is difficult to change the method of production or component materials of products.

a. Why is determining the cost to manufacture a product quite a different activity
from determining how to control such costs?

b. Why has the advancement of technology made costs more difficult to control?

c. For many production costs, why should “number of units produced” not be consid-
ered a cost driver even though it is certainly a valid cost predictor?

LO.2 (Cost behavior; costmanagement; ethics) An extremely important and expensive
variable cost per employee is health care provided by the employer. This cost is expected to
rise each year as more and more expensive technology is used on patients and as the costs
of that technology are passed along through the insurance company to the employer. One
simple way to reduce these variable costs is to reduce employee insurance coverage.

a. Discuss the ethical implications of reducing employee health-care coverage to
reduce the variable costs incurred by the employer.

b. Assume that you are an employer with 600 employees. You are forced to reduce some
insurance benefits. Your coverage currently includes the following items: mental
health coverage, long-term disability, convalescent facility care, nonemergency but
medically necessary procedures, dependent coverage, and life insurance. Select the two
you would eliminate or dramatically reduce and provide reasons for your selections.

c. Prepare a plan that might allow you to “trade” some variable employee health-care
costs for a fixed or mixed cost.

LO.5 (Journal entries) The following transactions were incurred by Dimasi Industries
during January 2010:

. Issued $800,000 of direct material to production.

. Paid 40,000 hours of direct labor at $18 per hour.

. Accrued 15,500 hours of indirect labor cost at $15 per hour.

. Recorded $102,100 of depreciation on factory assets.

. Accrued $32,800 of supervisors’ salaries.

. Issued $25,400 of indirect material to production.

. Completed goods costing $1,749,300 and transferred them to finished goods.

I e N O N

Prepare journal entries for these transactions using a single overhead account for
both variable and fixed overhead. The Raw Material Inventory account contains
only direct material; indirect material costs are recorded in Supplies Inventory.

b. If Work in Process Inventory had a beginning balance of $18,900 and an ending
balance of $59,600, what amount of manufacturing overhead was included in Work
in Process Inventory during January 2010?

LO.5 (Direct labor; writing) A portion of the costs incurred by business organizations
is designated as direct labor cost. As used in practice, the term direct labor cost has a wide
variety of meanings. Unless the meaning intended in a given context is clear, misunder-
standing and confusion are likely to ensue. If a user does not understand the elements
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included in direct labor cost, erroneous interpretations of the numbers can occur and
can result in poor management decisions. In addition to understanding the conceptual
definition of direct labor cost, management accountants must understand how direct
labor cost should be measured. Discuss the following issues:

a. Distinguish between direct labor and indirect labor.

b. Discuss why some nonproductive labor time (such as coffee breaks and personal
time) can be and often is treated as direct labor whereas other nonproductive time
(such as downtime and training) is treated as indirect labor.

c. Following are labor cost elements that a company has classified as direct labor, man-
ufacturing overhead, or either category depending on the situation.

¢ Direct labor: Included in the company’s direct labor are cost production efh-
ciency bonuses and certain benefits for direct labor workers such as FICA
(employer’s portion), group life insurance, vacation pay, and workers’ compensa-
tion insurance.

*  Manufacturing overhead: Included in the company’s overhead are costs for wage
continuation plans in the event of illness, the company-sponsored cafeteria, the
personnel department, and recreational facilities.

¢ Direct labor or manufacturing overhead: Included in this category are mainte-
nance expenses, overtime premiums, and shift premiums.

Explain the rationale used by the company in classifying the cost elements in each
of the three categories.

d. The two aspects of measuring direct labor costs are (1) the quantity of labor effort
that is to be included, and (2) the unit price by which the labor quantity is multi-
plied to arrive at labor cost. Why are these considered separate and distinct aspects
of measuring labor cost?

LO.5 (Ethics) You are the chief financial officer for a small manufacturing company
that has applied for a bank loan. In speaking with the bank loan officer, you are told
that two minimum criteria for granting loans are (1) a 40 percent gross margin and
(2) operating income of at least 15 percent of sales. Looking at the last four months’
income statements, you find that gross margin has been between 30 and 33 percent,
and operating income ranged from 18 to 24 percent of sales. You discuss these rela-
tionships with the company president, who suggests that some of the product costs
included in Cost of Goods Sold should be moved to the selling and administrative
categories so that the income statement will conform to the bank’s criteria.

a. Which types of product costs might be most easily reassigned to period cost
classifications?

b. Because the president is not suggesting that any expenses be kept off the income
statement, do you see any ethical problems with the request? Discuss the rationale
for your answer.

c. Write a short memo to convince the banker to loan funds to the company in spite
of its noncompliance with the specified loan criteria.

LO.5 & LO.7 (CGM; journal entries) Designer Rags makes evening dresses. The fol-
lowing information was gathered from the company records for 2010, the first year of
company operations. Work in Process Inventory at the end of 2010 was $31,500.

Direct material purchased on account $1,110,000
Direct material issued to production 894,000
Direct labor payroll accrued 645,000
Indirect labor payroll accrued 186,000

Prepaid factory insurance expired 6,000

CMA adapted
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Factory utilities paid 42,900
Depreciation on factory equipment recorded 65,100
Factory rent paid 252,000
Sales (all on account) 2,862,000

The company’s gross profit rate for the year was 35 percent.

a. Compute the cost of goods sold for 2010.

b. What was the total cost of goods manufactured for 2010?
c. What is Finished Goods Inventory at December 31,2010?

. If net income was $250,000, what were total selling and administrative expenses for
the year?

o

e. Prepare journal entries to record the flow of costs for the year, assuming the company
uses a perpetual inventory system and a single Manufacturing Overhead Control
account and that actual overhead is included in WIP Inventory.

48. LO.5 & LO.7 (CGM; journal entries) Weatherguard manufactures mailboxes. The
following data represent transactions and balances for December 2010, the company’s
first month of operations.

Purchased direct material on account $248,000
Issued direct material to production 186,000
Accrued direct labor payroll 134,000
Paid factory rent 3,600
Accrued factory utilities 16,200
Recorded factory equipment depreciation 15,800
Paid supervisor salary 6,400
Ending Work in Process Inventory (6,000 units) 35,000
Ending Finished Goods Inventory (3,000 units) ?
Sales on account (524 per unit) 648,000

a. How many units were sold in December? How many units were completed in
December?

b. What was the total cost of goods manufactured in December?
c. What was the per-unit cost of goods manufactured in December?

d. Prepare the journal entries to record the flow of costs for December. Weatherguard
uses a perpetual inventory system and a single Manufacturing Overhead Control
account. Assume that actual overhead is included in WIP inventory.

49. LO.4-L0.7 (Cost flows; CGM; CGS) For each of the following cases, compute the
missing amounts.

Case 1 Case 2 Case 3
Sales $ 9,300 $ $112,000
Direct material used 1,200 (h) 18,200
Direct labor (a) 4,900 (m)
Prime cost 3,700 0] (n)
Conversion cost 4,800 8,200 49,300
Manufacturing overhead (b) () 17,200
Cost of goods manufactured 6,200 14,000 (0)
Beginning work in process inventory 500 900 5,600

Ending work in process inventory (©) 1,200 4,200
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Beginning finished goods inventory (d) 1,900 7,600
Ending finished goods inventory 1,200 (k) (p)
Cost of goods sold (e) 12,200 72,200
Gross profit 3,500 0} (@)
Operating expenses (f) 3,500 18,000
Net income 2,200 4,000 )

LO.6 (OH allocation; writing) In a manufacturing company, overhead allocations are
made for three reasons: (1) to determine the full cost of a product; (2) to encourage
efficient resource usage; and (3) to compare alternative courses of action for manage-
ment purposes.

a. Why must overhead be considered a product cost under generally accepted account-
ing principles?

b. Ryan Company makes plastic dog carriers. The manufacturing process is highly
automated and the machine time needed to make any size crate is approximately
the same. Ryan’s management decides to begin producing plastic lawn furniture
and, to do so, two additional pieces of automated equipment are acquired. Annual
depreciation on the new pieces of equipment is $38,000. Should the new overhead
cost be allocated over all products manufactured by Ryan? Explain.

c. What one specific reason would make the use of a normal cost system more logical
for a business located in Michigan than for one located in Hawaii?

LO7. (CGM; CGS) August 2010 inventory and cost data for Petersham Company are as

follows:

Direct labor $182,400
Direct material purchased 196,300
Direct material used 195,800
Selling and administrative expenses 171,200
Factory overhead 205,700

8/1/10 8/31/10

Direct material $12,300 S ?

WIP 25,900 33,300
Finished goods 62,700 55,500

a. Compute the inventory value for direct materials at August 31, 2010.
b. Compute total product costs for August 2010.

c. Prepare a schedule of cost of goods manufactured for August 2010.
d. Compute cost of goods sold for August 2010.

e. Prepare an income statement for August 2010. Assume that Petersham’s income tax
rate is 40 percent. Sales for August 2010 were $985,000.

LO.7 (CGM; CGS) Flex-Em began business in July 2010. The firm makes an exercise
machine for home and gym use. Following are data taken from the firm’s accounting
records that pertain to its first month of operations.

Direct material purchased on account $ 900,000
Direct material issued to production 377,000
Direct labor payroll accrued 126,800
Indirect labor payroll paid 40,600

Factory insurance expired 6,000
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Factory utilities paid 17,800
Factory depreciation recorded 230,300
Ending Work in Process Inventory 51,000
Ending Finished Goods Inventory (30 units) 97,500
Sales on account (55,200 per unit) 1,040,000

How many units did the company sell in July 2010?

ISHE

. Prepare a schedule of cost of goods manufactured for July 2010.

c. How many units were completed in July?

d. What was the per-unit cost of goods manufactured for the month?
e. What was the cost of goods sold in the first month of operations?
f. What was the gross margin for July 20102

LO.3 & LO.7 (Product and period costs; CGM; CGS) On August 1, 2010, Sietens
Corporation had the following account balances:

Raw Material Inventory (both direct and indirect) $ 72,000
Work in Process Inventory 108,000
Finished Goods Inventory 24,000

During August, the following transactions took place.

1. Raw material was purchased on account, $570,000.

2. Direct material ($121,200) and indirect material ($15,000) were issued to
production.

3. Factory payroll consisted of $180,000 for direct labor employees and $42,000 for
indirect labor employees.

4. Office salaries totaled $144,600 for the month.

5. Utilities of $40,200 were accrued; 70 percent of the utilities cost is for the factory.

6. Depreciation of $60,000 was recorded on plant assets; 80 percent of the deprecia-
tion is related to factory machinery and equipment.

7. Rent of $66,000 was paid on the building. The factory occupies 60 percent of the
building.

8. At the end of August, the Work in Process Inventory balance was $49,800.

9. At the end of August, the balance in Finished Goods Inventory was $53,400.

Sietens Corporation uses an actual cost system and debits actual overhead costs in-

curred to Work in Process Inventory.

a. Determine the total amount of product cost (cost of goods manufactured) and
period cost incurred during August 2010.

b. Compute the cost of goods sold for August 2010.

LO.5 & LO.7 (Missing data) Rapid Response Manufacturing Company suffered
major losses in a fire on June 18, 2010. In addition to destroying several buildings, the
blaze destroyed the company’s Work in Process Inventory for an entire product line.
Fortunately, the company was insured; however, it needs to substantiate the amount
of the claim. To this end, the company has gathered the following information that
pertains to production and sales of the affected product line:

1. The company’s sales for the first 18 days of June amounted to $460,000. Normally,
this product line generates a gross profit equal to 40 percent of sales.

2. Finished Goods Inventory was $58,000 on June 1 and $85,000 on June 18.
3. On June 1, Work in Process Inventory was $96,000.
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4. During the first 18 days of June, the company incurred the following costs:

Direct material used $152,000
Direct labor 88,000
Manufacturing overhead 84,000

a. Determine the value of Work in Process Inventory that was destroyed by the fire,
assuming Rapid Response Manufacturing Company uses an actual cost system.

b. What other information might the insurance company require? How would man-
agement determine or estimate this information?
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Predetermined Overhead Rates,
Flexible Budgets, and Absorption/
Variable Costing

Objectives

After completing this chapter, you should be able to answer the following questions:

LO.1  Whyand how are overhead costs allocated to products and services?

LO.2  What causes underapplied or overapplied overhead, and how is it treated at
the end of a period?

LO.3  Whatimpact do different capacity measures have on setting predetermined
overhead rates?

LO.4  How are the high-low method and least squares regression analysis used in
analyzing mixed costs?

LO.5 How do managers use flexible budgets to set predetermined overhead
rates?

LO.6  How do absorption and variable costing differ?

LO.7  How do changes in sales or production levels affect net income computed
under absorption and variable costing?
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Introduction

Any cost incurred to make products or perform services that is not direct material or direct
labor is overhead. Overhead costs are incurred both in the production area and in sell-
ing and administrative departments. Manufacturers traditionally considered direct material
and direct labor as the primary production costs, and overhead was often an “additional”
cost that was necessary but not of an exceptionally significant amount. However, many
manufacturing firms have begun to heavily invest in automation, which has increased the
costs of manufacturing overhead.

Regardless of where costs are incurred, a simple fact exists: for a company to be profit-
able, product or service selling prices must cover all costs. Direct material and direct labor
costs can be easily traced to output and, as such, create few accounting difficulties. In
contrast, indirect costs (overhead) cannot be traced directly to separately distinguishable
outputs.

Whereas Chapter 2 discusses and illustrates actual cost systems in which actual direct
material, direct labor, and manufacturing overhead are assigned to products, this chapter
discusses normal costing and its use of predetermined overhead rates to determine product
cost. Separation of mixed costs into variable and fixed elements, flexible budgets, and vari-
ous production capacity measures are also discussed.

In addition, this chapter discusses two methods of presenting information on financial
reports: absorption and variable costing. Absorption costing is commonly used for external
reporting; variable costing is commonly used for internal reporting. Each method uses the
same input data but structures and processes those data differently. Either method can be
used in job order or process costing and with actual, normal, or standard costs.

Normal Costing and Predetermined
Overhead

Normal costing is a costing system that is an alternative to actual costing. As shown in
Exhibit 31, normal costing assigns actual direct material and direct labor to products
but allocates manufacturing overhead (OH) to products using a predetermined rate. The
overhead allocation can occur in real time as products are manufactured or as services are
delivered. Many accounting procedures are based on allocations. Cost allocations can be
made across time periods or within a single time period. For example, in financial account-
ing, a building’s cost is allocated through depreciation charges over its useful life. This
process is necessary for fulfilling the matching principle. In cost accounting, manufactur-
ing OH costs are allocated to products or services within a period using predictors or cost
drivers. This process reflects the application of the cost principle, which requires that all
production or acquisition costs attach to the units produced, services rendered, or units
purchased.

Exhibit 3-1 ‘ Actual versus Normal Costing

Actual Cost System Normal Cost System

Direct material Assigned to product/service Assigned to product/service
Direct labor Assigned to product/service Assigned to product/service
Overhead Assigned to product/service Assigned to overhead (OH)

control account; predetermined
OH rate is used to allocate
overhead to product/ service

LO.1T Why and how are
overhead costs allocated to
products and services?
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There are four primary reasons for using predetermined OH rates in product costing.

¢ First, a predetermined rate facilitates the assignment of overhead during a period as
goods are produced or sold and services are rendered. Thus, a predetermined OH rate
improves the timeliness of information.

* Second, predetermined OH rates adjust for variations in actual overhead costs that are
unrelated to fluctuations in activity. Overhead can vary monthly because of seasonal or
calendar (days in a month) factors. For example, factory utility costs could be highest in
summer because of the necessity to run air conditioning. If monthly production were
constant and actual overhead were assigned to production, the increase in utilities would
cause product cost per unit to be higher in summer than during the rest of the year. This
is illustrated in the following example.

Monthly production = 3,000 units

April July
Utility costs $1,200 $1,800
Divide by units 3,000 3,000
Utility cost per unit 040 0.60

¢ 'Third, predetermined OH rates overcome the problem of fluctuations in activity levels
that have no impact on fixed overhead costs. Even if total manufacturing overhead were
the same for each period, changes in activity levels between periods would cause a per-
unit change in fixed overhead cost. This is illustrated in the example that follows.

Monthly production = 3,000 units

October November
Utility costs $ 600 $ 600
Divide by units 3,000 3,750
Utility cost per unit 0.20 0.16

As mentioned earlier, many such overhead cost differences could create major varia-
tions in unit cost. By establishing a uniform annual predetermined OH rate for all units
produced during the year, the problems illustrated in these examples are overcome.

*  Finally, using predetermined OH rates—especially when the bases for those rates truly
reflect the drivers of costs—often allows managers to be more aware of individual
product or product line profitability as well as the profitability of business with a par-
ticular customer or vendor. For instance, assume that a gift shop purchases a product that
retails for $40 from Vendor X for $20. If the gift shop manager has determined that a
reasonable OH rate per hour for vendor telephone conferences is $5 and that she often
spends three hours on the phone with Vendor X because of customer complaints or
shipping problems, the gift shop manager could decide that the $5 profit on the product
[$40 selling price — ($20 product cost + $15 in overhead)] does not make it cost ben-
eficial to continue working with Vendor X.

Formula for Predetermined Overhead Rate

With one exception, normal cost system journal entries are identical to those made in an
actual cost system. In both systems, overhead is debited during the period to a manufactur-
ing overhead account and credited to the various accounts that “created” the overhead costs.
In an actual cost system, the total amount of actual overhead cost is then transferred from
the overhead account to Work in Process (WIP) Inventory. Alternatively, in a normal cost
system, overhead cost is assigned to WIP Inventory using a predetermined OH rate.

To calculate a predetermined OH rate, total budgeted overhead cost at a specific activ-
ity level is divided by the related activity level:

Total Budgeted OH Cost at a Specified Activity Level

Predetermined OH Rate = — —
Volume of Specified Activity Level
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Overhead cost and its related activity measure are
typically budgeted for one year, although a longer or
shorter period could be more appropriate in some orga-
nizations’ production cycles. For example, a longer period
is more appropriate in a company that constructs ships,
bridges, or high-rise office buildings.

Companies should use an activity base that is logi-
cally related to actual overhead cost incurrence. Although
production volume might be the first activity base consid-
ered, this base is reasonable only if the company manufac-
tures one type of product or renders just one type of service.
If a company makes multiple products or performs multiple
services, production volumes cannot be summed to deter-
mine “activity” because of the heterogeneous nature of the
items.

To effectively allocate overhead to heterogeneous products or services, a measure of
activity that is common to all output must be selected. The activity base should be a cost
driver that directly causes the incurrence of overhead costs. Direct labor hours and direct
labor dollars are common activity measures; however, these bases could be deficient if a
company is highly automated. Using any direct labor measure to allocate overhead costs
in automated plants results in extremely high overhead rates because the costs are applied
over a relatively small activity base. In automated plants, machine hours could be a more
appropriate base for allocating overhead. Other possible measures include the

* number of purchase orders,

* product-related physical characteristics such as tons or gallons,
* number of, or amount of time used performing, machine setups,
* number of parts,

* material handling time,

* product complexity, and

* number of product defects.

Applying Overhead to Production

Once calculated, the predetermined OH rate is used throughout the period to apply over-
head to WIP Inventory using the predetermined OH rate and the actual level of activity.
Thus, applied overhead is the dollar amount of overhead assigned to WIP Inventory using
the activity measure that was selected to develop the application rate. Overhead can be
applied when goods or services are transferred out of WIP Inventory or at the end of each
month if financial statements are to be prepared. Or, under the real-time systems currently
in use, overhead can be applied continuously as production occurs.

For convenience, both actual and applied overhead are recorded in a single general led-
ger account.! Debits to the account represent actual overhead costs, and credits represent
applied overhead. Variable and fixed overhead may be recorded either in a single account or
in separate accounts, although separate accounts provide better information to managers.
Exhibit 3-2 (p. 70) presents the alternative overhead recording possibilities.

If variable and fixed overhead are applied using separate rates, the general ledger will have
separate variable and fixed overhead accounts. Because overhead represents an ever-larger
part of product cost in automated factories, the benefits of separating overhead according
to its variable or fixed behavior are thought to be greater than the time and effort needed to
make that separation. Separation of mixed costs is discussed later in this chapter.

'Some companies may use separate overhead accounts for actual and applied overhead. In such cases, the actual overhead
account has a debit balance and the applied overhead account has a credit balance. The applied overhead account is closed at
the end of the year against the actual overhead account to determine the amount of underapplied or overapplied overhead.

A company that builds high-rise
office buildings will likely budget
overhead cost for a period longer
than one year.

LO.2 What causes
underapplied or
overapplied overhead, and
how is it treated at the end
of a period?

GETTY IMAGES
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Exhibit 3-2 | Cost Accounting System Possibilities for Manufacturing Overhead

Single overhead account for variable and fixed overhead:

Manufacturing Overhead Control

Total actual ‘ Total OH
OH incurred applied

Separate overhead accounts for variable and fixed overhead:

Manufacturing Variable Manufacturing Fixed
Overhead (VOH) Control Overhead (FOH) Control

Total actual ‘ Total VOH Total actual Total
VOH incurred applied FOH incurred | FOH applied

Regardless of the number of predetermined OH rates used, actual overhead is debited
to the general ledger overhead account and credited to the source of the overhead cost.
Overhead is applied to WIP Inventory as production occurs, as measured by the activity
identified in the denominator in the predetermined OH rate formula. Applied overhead is
debited to WIP Inventory and credited to the overhead general ledger account.

Assume that Mizzou Mechanical, a manufacturer of children’s car seats, budgeted and
then experienced the following amounts for the current year:

Variable Overhead Fixed Overhead
Budgeted amount $ 375,000 $ 630,000
Budgeted machine hours 50,000 50,000
Predetermined overhead rate 7.50 12.60
Assume actual machine hours
are 4,300 in January
Applied overhead $ 32500 $54,180.00

Journal entries to record the actual and applied overhead for this example follow.

Variable Manufacturing Overhead 31,385
Fixed Manufacturing Overhead 55,970
Various accounts 87,355

To record actual manufacturing overhead

Work in Process Inventory 86,430
Variable Manufacturing Overhead 32,250
Fixed Manufacturing Overhead 54,180

To apply variable and fixed manufacturing overhead to WIP

Atyear-end, total actual overhead will differ from total applied overhead. The difference
is called underapplied or overapplied overhead. Underapplied overhead means that the
overhead applied to WIP Inventory is less than the actual overhead incurred. Overapplied
overhead means that the overhead applied to WIP Inventory is more than actual overhead
incurred. Underapplied or overapplied overhead must be closed at year-end because a single
year’s activity level was used to set the predetermined OH rate(s).

Under- or overapplication is caused by two factors that can work independently or
jointly. These two factors are cost differences and utilization differences. For example, if
actual fixed overhead (FOH) cost differs from expected FOH cost, a fixed manufacturing

overhead spending variance is created. If actual capacity utilization differs from expected
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utilization, a volume variance arises.” The independent effects of these differences (or for
similar differences related to variable OH) are as follows:

Actual FOH Cost > Expected FOH Cost = Underapplied FOH
Actual FOH Cost < Expected FOH Cost = Overapplied FOH
Actual Utilization > Expected Utilization = Overapplied FOH
Actual Utilization < Expected Utilization = Underapplied FOH

In most cases, however, both cost and utilization differ from estimates. When this
occurs, no generalizations can be made as to whether overhead will be underapplied or
overapplied.

Disposition of Underapplied and Overapplied Overhead

Overhead accounts are temporary accounts and, as such, are closed at period-end. Closing
the accounts requires disposition of the underapplied or overapplied overhead. Disposition
depends on the materiality of the amount involved. If the amount is immaterial, it is closed
to Cost of Goods Sold. As shown in Exhibit 3-3, when overhead is underapplied (debit
balance), an insufficient amount of overhead was applied to production and the closing
process causes Cost of Goods Sold to increase. Alternatively, overapplied overhead (credit
balance) reflects the fact that too much overhead was applied to production, so closing
overapplied overhead causes Cost of Goods Sold to decrease.

Exhibit 3-3 | Effects of Underapplied and Overapplied Overhead

Closing the control
account causes
cost of goods sold
(CGS) to increase

If overhead
is underapplied

c
3
Q.
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x
Q
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Closing the control
account causes
cost of goods sold
to decrease

To illustrate the closing process in the case that the underapplied or overapplied overhead
is immaterial, assume that Mizzou Mechanical incurred and applied overhead as follows.

Actual and applied overhead based on 51,500 hours for the year

Variable Overhead Fixed Overhead
Actual (assumed) $383,000 $657,000
Applied
Variable ($7.50 X 51,500) 386,250
Fixed ($12.60 X 51,500) 648,900
Over- (under-) applied amount $ 3,250 —-$ 8100

“These variances are covered in depth in Chapter 7.
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Each amount is immaterial, so the journal entries to close these amounts are:

Variable Manufacturing Overhead 3,250
Cost of Goods Sold 3,250
To close overapplied VOH
Cost of Goods Sold 8,100
Fixed Manufacturing Overhead 8,100

To close underapplied FOH

If the amount of applied overhead differs materially (significantly) from actual over-
head costs, it should be prorated among the accounts in which applied overhead resides:
Work in Process Inventory, Finished Goods Inventory,and Cost of Goods Sold. Proration
of the underapplied or overapplied overhead makes the account balances conform more
closely to actual historical cost as required by generally accepted accounting principles
(GAAP) for external reporting. Exhibit 3—4 uses assumed data for Mizzou Mechanical
to illustrate proration of a material amount of overapplied fixed overhead to the accounts
based on their year-end account balances.® If the overhead had been underapplied, the
accounts debited and credited in the journal entry would be reversed.

Exhibit 3-4 | Proration of Overapplied Fixed Overhead

Fixed Manufacturing Overhead Account Balances

Actual FOH $220,000 Work in Process Inventory S 45,640
Applied FOH 260,000 Finished Goods Inventory 78,240
Overapplied FOH $ 40,000 Cost of Goods Sold 528,120

STEP 1: Add balances of accounts and determine proportional relationships:

Balance Proportion Percentage
Work in Process S 45,640 $45,640 + $652,000 7
Finished Goods 78,240 $78,240 + $652,000 12
Cost of Goods Sold 528,120 $528,120 + $652,000 81
Total $652,000 100

STEP 2: Multiply percentages by the overapplied overhead amount to determine the
adjustment amount:

Overapplied Adjustment
Account % X FOH = Amount
Work in Process 7 X $40,000 = $2,800
Finished Goods 12 X $40,000 = $4,800
Cost of Goods Sold 81 X $40,000 = $32,400

STEP 3: Prepare the journal entry to close manufacturing overhead account and assign
adjustment amount to appropriate accounts:

Fixed Manufacturing Overhead 40,000
Work in Process Inventory 2,800
Finished Goods Inventory 4,800
Cost of Goods Sold 32,400

To close overapplied fixed overhead

*Theoretically, underapplied or overapplied overhead should be allocated based on the amounts of applied overhead contained
in each account rather than on total account balances. Use of total account balances could cause distortion because they con-
tain direct material and direct labor costs that are not related to actual or applied overhead. In spite of this potential distortion,
use of total balances is more common in practice for two reasons. First, the theoretical method is complex and requires detailed
account analysis. Second, overhead tends to lose its identity after leaving Work in Process Inventory, thus making the determina-
tion of the amount of overhead in Finished Goods Inventory and Cost of Goods Sold account balances more difficult.
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Alternative Capacity Measures

The two primary causes of underapplied or overapplied overhead are
¢ adifference between budgeted and actual costs and

¢ adifference in the activity level chosen to compute the predetermined OH rate and the
actual activity level experienced.

The activity level used in setting the predetermined OH rate generally reflects a consider-
ation of organizational capacity.

The estimated maximum potential activity for a specified time is the theoretical capacity.
'This measure assumes that all production factors are operating perfectly. Theoretical capacity
disregards realities such as machinery breakdowns and reduced or stopped plant operations
on holidays. Choosing this activity level for setting a predetermined OH rate nearly guaran-
tees a significant amount of underapplied overhead cost. The amount by which overhead is
underapplied reflects the difference between actual capacity and theoretical capacity.

Reducing theoretical capacity by ongoing, regular operating interruptions (such
as holidays, downtime, and start-up time) provides the practical capacity that could
be achieved during regular working hours. Consideration of historical and estimated
future production levels and the cyclical fluctuations provides a normal capacity mea-
sure that encompasses the firm’s long-run (5-10 years) average activity and represents
an attainable level of activity. Although it may generate substantial differences between
actual and applied overhead in the short run, use of this capacity measure has been

required under GAAP*

Expected capacity is a short-run concept that represents the firm’s anticipated activity
level for the coming period based on projected product demand. Expected capacity level
is determined during the budgeting process, which is discussed in Chapter 8. If actual
results are close to budgeted results (in both dollars and volume), this measure should result
in product costs that most closely reflect actual costs and, thus, generate an immaterial
amount of underapplied or overapplied overhead.®

See Exhibit 3-5 (p.74) for a visual representation of capacity measures. Although expected
capacity is shown in this diagram as much smaller than practical capacity, it is possible for
expected and practical capacity to be more equal—especially in a highly automated plant.

Regardless of the capacity level chosen for the denominator in calculating a predeter-
mined OH rate, any mixed overhead costs must be separated into their variable and fixed
components.

Separating Mixed Costs

As discussed in Chapter 2, a mixed cost contains both a variable and a fixed component. For
example, a cell phone plan that has a flat charge for basic service (the fixed component) plus
a stated rate for each minute of use (the variable component) creates a mixed cost. A mixed
cost does not remain constant with changes in activity, nor does it fluctuate on a per-unit
basis in direct proportion to changes in activity.

To simplify estimation of costs, accountants typically assume that costs are linear rather
than curvilinear. Because of this assumption, the general formula for a straight line can

4FASB Statement No. 151, titled Inventory Costs, was issued in November 2004. The statement indicates that some variation in
production levels from period to period is expected and establishes the range of normal capacity. The range of normal capacity
will vary based on business- and industry-specific factors. The actual level of production may be used if it approximates nor-
mal capacity. In periods of abnormally high production, the amount of fixed overhead allocated to each unit of production is
decreased so that inventories are not measured above cost. The amount of fixed overhead allocated to each unit of production
is not increased as a consequence of abnormally low production or an idle plant.

* Except where otherwise noted in the text, expected capacity has been chosen as the basis for calculating the predetermined
fixed manufacturing overhead rate because it is believed to be the most prevalent practice. This choice, however, may not be
the most effective for planning and control purposes as is discussed further in Chapter 7 with regard to standard cost variances.

LO.3 What impact

do different capacity
measures have on setting
predetermined overhead
rates?
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Exhibit 3-5 | Measures of Capacity

Actual Capacity
2005

+

Actual Capacity 2006

Practical Capacity +

Expected Capacity
2010
+
Actual Capacity
2008
+

Theoretical Capacity

be used to describe any type of cost within a relevant range of activity. The straight-line
formula is

y=a+bX

where y = total cost (dependent variable),
a = fixed portion of total cost,
b = unit change of variable cost relative to unit changes in activity, and
X = activity base to which y is being related (the predictor, cost driver, or independent
variable).

If a cost is entirely variable, the a value in the formula is zero. If the cost is entirely fixed, the &
value in the formula is zero. If a cost is mixed, it is necessary to determine formula values for
both 4 and 4. Two methods of determining these values—and thereby separating a mixed cost
into its variable and fixed components—are the high-low method and regression analysis.

High-Low Method

'The high-low method analyzes a mixed cost by first selecting the highest and lowest levels
of activity in a data set if these two points are within the relevant range. Activity levels are
used because activities cause costs to change, not vice versa. Occasionally, operations occur
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at a level outside the relevant range (e.g., a special rush order could require excess labor or
machine time), or cost distortions occur within the relevant range (a leak in a water pipe
goes unnoticed for a period of time). Such nonrepresentative or abnormal observations are
called outliers and should be disregarded when analyzing a mixed cost.

Next, changes in activity and cost are determined by subtracting low values from high
values. These changes are used to calculate the 4 (variable unit cost) value in the y = a + 46X
formula as follows:

b Cost at High Activity Level — Cost at Low Activity Level

High Activity Level — Low Activity Level

Change in Total Cost

N Change in Activity Level

The & value is the unit variable cost per measure of activity. This value is multiplied by
the activity level to determine the amount of total variable cost contained in the total cost
at either the high or the low level of activity. The fixed portion of a mixed cost is found by
subtracting total variable cost from total cost.

As the activity level changes, the change in total mixed cost equals the change in activ-
ity multiplied by the unit variable cost. By definition, the fixed cost element does not fluctu-
ate with changes in activity.

Exhibit 3—6 (p. 76) illustrates the high—low method using machine hours and utility cost
information for Mizzou Mechanical. In November 2010, the company wanted to calcu-
late its predetermined OH rate to use in calendar year 2011. Mizzou Mechanical gathered
information for the prior 10 months’ machine hours and utility costs. During 2010, the
company’s normal operating range of activity was between 3,500 and 9,000 machine hours
per month. Because it is substantially in excess of normal activity levels, the May observa-
tion is viewed as an outlier and should not be used in the analysis of utility cost.

One potential weakness of the high—low method is that outliers can inadvertently be
used in the calculation. Estimates of future costs calculated from a line drawn using such
points will not indicate actual costs and probably are not good predictions. A second weak-
ness of this method is that it considers only two data points. A more precise method of
analyzing mixed costs is least squares regression analysis.

Least Squares Regression Analysis

Least squares regression analysis is a statistical technique that analyzes the relationship
between independent (causal) and dependent (effect) variables. The least squares method is
used to develop an equation that predicts an unknown value of a dependent variable (cost)
from the known values of one or more independent variables (activities that create costs).
When multiple independent variables exist, least squares regression also helps to select
the independent variable that is the best predictor of the dependent variable. For example,
managers can use least squares to decide whether machine hours, direct labor hours, or
pounds of material moved best explain and predict changes in a specific overhead cost.®

Simple regression analysis uses one independent variable to predict the dependent variable
based on the y = 2 + 4X formula for a straight line. In multiple regression, two or more inde-
pendent variables are used to predict the dependent variable. All text examples use simple regres-
sion and assume that a linear relationship exists between variables so that each one-unit change
in the independent variable produces a constant unit change in the dependent variable.”

SFurther discussion of finding independent variable(s) that best predict the value of the dependent variable can be found in
most textbooks on statistical methods treating regression analysis under the headings of dispersion, coefficient of correlation,
coefficient of determination, or standard error of the estimate.

’Curvilinear relationships between variables also exist. For example, quality defects (dependent variable) tend to increase at an
increasing rate in relationship to machinery age (independent variable).
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Exhibit 3-6 | Analysis of Mixed Cost for Mizzou Mechanical

The following machine hours and utility cost information is available:

Month Machine Hours Utility Cost
January 7,260 $2,960
February 8,850 3410
March 4,800 1,920
April 9,000 3,500
May 11,000 3,900 Outlier
June 4900 1,860
July 4,600 2,180
August 8,900 3470
September 5,900 2,480
October 5,500 2,310

STEP 1: Select the highest and lowest levels of activity within the relevant range and obtain
the costs associated with those levels. These levels and costs are 9,000 and 4,600 hours, and
$3,500 and $2,180, respectively.

STEP 2: Calculate the change in cost compared to the change in activity.

Machine Hours  Associated Total Cost

High activity 9,000 $3,500
Low activity 4,600 2,180
Changes 4,400 $1,320

STEP 3: Determine the relationship of cost change to activity change to find the variable cost
element.

b = $1,320 + 4,400 MH = $0.30 per machine hour
STEP 4: Compute total variable cost (TVC) at either level of activity.

High level of activity: TVC = $0.30(9,000) = $2,700
Low level of activity: TVC = $0.30(4,600) = $1,380

STEP 5: Subtract total variable cost from total cost at the associated level of activity to deter-
mine fixed cost.

High level of activity: a = $3,500 — $2,700 = $800
Low level of activity: a = $2,180 — $1,380 = $800

STEP 6: Substitute the fixed and variable cost values in the straight-line formula to get an equa-
tion that can be used to estimate total cost at any level of activity within the relevant range.

y = $800 + $0.30X

where X = machine hours

A regression line is any line that goes through the means (or averages) of the indepen-
dent and dependent variables in a set of observations. As shown in Exhibit 3—7, numerous
straight lines can be drawn through any set of data observations, but most of these lines
would provide a poor fit to the data. Actual observation values are designated as y values;
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Exhibit 3-7 | lllustration of Least Squares Regression Line

Graph A

Activity

Graph B—Trend lines with deviations

Activity

° y values

/ Possible trend lines

Line of approximately
best fit with deviations
from line; points on this
line are referred to as y .

these points do not generally fall directly on a regression line. The least squares
mathematically fits the best possible regression line to observed data points. The method
fits this line by minimizing the sum of the squares of the vertical deviations between
the actual observation points and the regression line. The regression line represents com-
puted values for all activity levels, and the points on the regression line are designated as

. values.

method

The regression line of best fit is found by predicting the 4 and & values in a straight-
line formula using the actual activity and cost values (y values) from the observations. The
equations necessary to compute & and @ values using the method of least squares are as

follows:®
B Zxy — n(X)(y)
S - n(x)?
a=y—>bx

where x = mean of the independent variable
y = mean of the dependent variable
n = number of observations

8These equations are derived from mathematical computations beyond the scope of this text but can be found in many statis-

tics books. The symbol 3 means “the summation of”
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Using the machine hour and utility cost data for Mizzou Mechanical (presented in Exhibit 3-6
and excluding the May outlier), the following calculations can be made:

x y Xy x2
7,260 $ 2,960 $ 21,489,600 52,707,600
8,850 3410 30,178,500 78,322,500
4,800 1,920 9,216,000 23,040,000
9,000 3,500 31,500,000 81,000,000
4,900 1,860 9,114,000 24,010,000
4,600 2,180 10,028,000 21,160,000
8,900 3,470 30,883,000 79,210,000
5,900 2,480 14,632,000 34,810,000

5,500 2310 12,705,00 30,250,000
59,710 $24,090 $169,746,100 424,510,100

The mean of «x (or %) is 6,634.44 (59,710 + 9), and the mean of y (or y) is $2,676.67
($24,090 = 9). Thus,

B $169,746,100 — 9(6,634.44)(52,676.67) _ $9,922,241

= = = %035
424,510,100 — 9(6,634.44)(6,634.44) $28,367953 ——

a = $2,676.67 — $0.35(6,634.44) = $2,676.67 — $2,322.05 = $354.62

'The & (variable cost) and a (fixed cost) values for the company’s utility costs are $0.35 and
$354.62, respectively. These values are close to, but not exactly the same as, the values com-
puted using the high-low method.

By using these values, predicted costs (y, values) can be computed for each actual activ-
ity level. The line drawn through all of the y values will be the line of best fit for the data.
Because actual costs do not generally fall directly on the regression line and predicted costs
naturally do, these two costs differ at their related activity levels. It is acceptable for the
regression line not to pass through any of the actual observation points because the line has
been determined to mathematically “fit” the data.

Like all mathematical models, regression analysis is based on certain assumptions
that produce limitations on the model’s use. Three of these assumptions follow; others are
beyond the scope of the text. First, for regression analysis to be useful, the independent
variable must be a valid predictor of the dependent variable; the relationship can be tested
by determining the coeflicient of correlation. Second, like the high—low method, regression
analysis should be used only within a relevant range of activity. Third, the regression model
is useful only as long as the circumstances existing at the time of its development remain
constant; consequently, if significant additions are made to capacity or if there is a major
change in technology usage, the regression line will no longer be valid.

Once a method has been selected and mixed overhead costs have been separated into
fixed and variable components, a flexible budget can be developed to indicate the estimated
amount of overhead at various levels of the denominator activity.

Flexible Budgets

A flexible budget is a planning document that presents expected variable and fixed over-
head costs at different activity levels. Activity levels shown on a flexible budget usually cover
the contemplated range of activity for the upcoming period. If all activity levels are within
the relevant range, costs at each successive level should equal the previous level plus a uni-
form monetary increment for each variable cost factor. The increment is equal to variable
cost per unit of activity times the quantity of additional activity.
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Expected cost information from the flexible budget is used for the numerator in com-
puting the predetermined OH rate. See Exhibit 3-8 for a flexible overhead budget for
Mizzou Mechanical at selected levels of activity. All amounts have been assumed. Note
that the variable overhead cost per machine hour (MH) does not change within the rel-
evant range, but the fixed overhead cost per machine hour varies inversely with the level of
activity. Given that the company selected 50,000 machine hours as the denominator level
of annual activity, the variable and fixed predetermined OH rates were $7.50 and $12.60,

respectively.

Exhibit 3-8 | Flexible Overhead Budget for Mizzou Mechanical

Number of Machine Hours (MHs)
40,000 45,000 50,000 55,000 75,000

Variable OH (VOH)

Indirect material $ 60,000 $ 67,500 $ 75000 $ 82,500 $112,500
Indirect labor 120,000 135,000 150,000 165,000 225,000
Utilities 14,000 15,750 17,500 19,250 26,250
Other 106,000 119,250 132,500 145,750 198,750
Total $300,000 $337,500 $375,000  $412,500 $562,500
VOH rate per MH $ 750 § 750 $§ 750 §$ 750 $ 750
FOH
Factory salaries $215,000 $215,000 $215,000  $215,000 $215,000
Depreciation 300,000 300,000 300,000 300,000 300,000
Utilities 9,600 9,600 9,600 9,600 9,600
Other 105,400 105,400 105,400 105,400 105,400
Total $630,000 $630,000 $630,000  $630,000 $630,000
FOH rate per MH $ 1575 § 14.00 S 1260 $§ 1145 § 840

Plantwide versus Departmental
Overhead Rates

Because most companies produce many different kinds of products, calculation of a
plantwide predetermined OH rate generally does not provide the most useful informa-
tion. Assume that Mizzou Mechanical has two departments, Assembly and Finishing.
Assembly is highly automated, but Finishing requires significant direct labor. As such,
it is highly probable that machine hours would be the more viable overhead alloca-
tion base for Assembly, and direct labor hours would be the better allocation base for
Finishing.

Exhibit 3-9 (p. 80) uses a single product (Part #AB79Z) to show the cost differences
that can be created by using a plantwide predetermined OH rate. Production of this part
requires 1 hour of machine time in Assembly and 5 hours of direct labor time in Finishing.
The departmental cost amounts shown in Exhibit 3-9 have been assumed so that they will
balance with information provided in Exhibit 3-8. Notice that the $20.10 plantwide OH
rate using machine hours is the same total rate calculated in Exhibit 3-8: a variable rate of
$7.50 per MH plus a fixed rate of $12.60 per MH. For purposes of this illustration, the use
of separate variable and fixed OH rates is ignored.
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Exhibit 3-9 | Plantwide versus Departmental Predetermined OH Rate
for Mizzou Mechanical

Plantwide Assembly Finishing

Budgeted annual overhead $1,005,000  $724,500 $280,500
Budgeted annual direct labor hours (DLHs) 13,000 3,000 10,000
Budgeted annual machine hours (MHs) 50,000 45,000 5,000

Departmental overhead rates
Assembly (automated): $724,500 + 45,000 = $16.10 per MH
Finishing (manual): $280,500 =+ 10,000 = $28.05 per DLH
Plantwide overhead rates
Using DLHs: $1,005,000 <+ 13,000 = $77.31 per DLH
Using MHs: $1,005,000 = 50,000 = $20.10 per MH

Part #AB79Z

Overhead assigned using departmental rates
Assembly 1TMH X $16.10 $ 1610
Finishing 5 DLHs X $28.05 140.25

Total $156.35

Total overhead assigned using plantwide rates
Based on DLHs 5 DLHs X $77.31  $386.55
Based on MHs  1MH X $20.10 $20.10

Using assumed direct material and direct labor costs, the total cost of Part #AB79Z is

Using a Using a
Using Plantwide Plantwide
Departmental Rate Based on Rate Based on
OH Rates DLHs MHs
Direct material $110.00 $110.00 $110.00
Direct labor 36.00 36.00 36.00
Overhead 156.35 386.55 20.10
Total cost $302.35 $532.55 $166.10

Exhibit 3-9 shows how product cost can change dramatically depending on the prede-
termined OH rate. A company with multiple departments that use significantly different
types of work effort (such as automated vs. manual), as well as diverse materials that require
considerably different processing times in those departments, should use separate depart-
mental predetermined OH rates to attach overhead to products to derive the most rational
product cost. Homogeneity more likely exists within a department than across departments.
Thus, separate departmental OH rates generally provide better information for manage-
ment planning, control, and decision making than do plantwide OH rates. Computing
departmental OH rates allows each department to select the most appropriate measure of
activity (or cost driver) relative to its operations.

Additionally, the use of variable and fixed categories within each department lets man-
agement understand how costs react to changes in activity. The use of variable and fixed
categories also makes it easier to generate different reports for external and internal report-
ing purposes.
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Overview of Absorption
and Variable Costing

In preparing financial reports, costs can be accumulated and presented in different ways.
'The choice of cost accumulation method determines which costs are recorded as part of
product cost and which are considered period costs. In contrast, the choice of cost presenta-
tion method determines how costs are shown on external financial statements or internal
management reports. Accumulation and presentation procedures are accomplished using
one of two methods: absorption costing or variable costing. Each method structures or pro-
cesses the same basic data differently, and either method can be used in job order or process
costing and with actual, normal, or standard costs.

Absorption costing treats the costs of all manufacturing components (direct material,
direct labor, variable overhead, and fixed overhead) as inventoriable, or product, costs in
accordance with GAAP. Absorption costing is also known as full costing, and this method
fits the product cost definition given in Chapter 2. Under absorption costing, costs incurred
in the nonmanufacturing areas of the organization are considered period costs and are
expensed in a manner that properly matches them with revenues. Exhibit 3-10 depicts the
absorption costing model. In addition, absorption costing presents expenses on an income
statement according to their functional classifications. A functional classification is a
group of costs that were all incurred for the same principal purpose. Functional classifica-
tions generally include cost of goods sold, selling expense, and administrative expense.

In contrast, variable costing is a cost accumulation method that includes only direct
material, direct labor, and variable overhead as product costs. This method treats fixed

Exhibit 3-10 | Absorption Costing Model

TYPES OF COSTS INCURRED

PRODUCT COSTS

Direct Material (DM)

Direct Labor (DL) Work in Finished

o
Variable Manufacturing Overhead (VOH) Process® Goods

Fixed Manufacturing Overhead (FOH)

PERIOD COSTS

All Nonmanufacturing Expenses—

LO.6 How do absorption
and variable costing differ?

INCOME STATEMENT

—

>

regardless of cost behavior with
respect to production or sales

>

Revenue
Less:

Cost of
Goods Sold

Equals: Gross Margin

Less:

Selling Expenses
Administrative Expenses
Other Expenses

Equals: Income Before
Income Taxes

*The actual Work in Process Inventory cost that is transferred to Finished Goods Inventory is computed as follows:

Beginning Work in Process SXXX

+ Production costs for period
(DM + DL + VOH + FOH) _XXX
= Total Work in Process to be accounted for SXXX

— Ending Work in Process (computed using

job order, process, or standard costing;

also appears on end-of-period balance

sheet) (XXX)
= Cost of Goods Manufactured XXX

81



82

Chapter 3 Predetermined Overhead Rates, Flexible Budgets, and Absorption/Variable Costing

manufacturing overhead (FOH) as a period cost. Like absorption costing, variable costing
treats costs incurred in the organization’s selling and administrative areas as period costs.
Variable costing income statements typically present expenses according to cost behav-
ior (variable and fixed), although expenses can also be presented by functional classifica-
tions within the behavioral categories. Variable costing is also known as direct costing. See
Exhibit 3-11 for the variable costing model.

Exhibit 3-11 ‘ Variable Costing Model

TYPES OF COSTS INCURRED INCOME STATEMENT

PRODUCT COSTS Revenue
Less:

Direct Material (DM)
Direct Labor (DL)

Variable Manufacturing Overhead (VOH)

Work in Finished Variable Cost
Process* Goods ) of Goods Sold

Equals: Product Contribution
Margin
Less:

FERIOD COSTS Variable Nonfactory Expenses

Variable Nonmanufacturing
Expenses

Fixed Manufacturing Overhead

Fixed Nonmanufacturing Expenses

(classified as selling and
administrative, and other)

\ 4

Equals: Total Contribution
Margin

Less:

l Total Fixed Expenses (classified
I P asfactory, selling and

administrative, and other)

Equals: Income Before
Income Taxes

*The actual Work in Process Inventory cost that is transferred to Finished Goods Inventory is computed as follows:

Beginning Work in Process SXXX

+ Production costs for period

(DM + DL + VOH) XXX
= Total Work in Process to be accounted for SXXX
— Ending Work in Process (computed using

job order, process, or standard costing;

also appears on end-of-period balance

sheet) (XXX)
= Cost of Goods Manufactured SXXX

Two differences exist between absorption and variable costing: one relates to cost accu-
mulation and the other relates to cost presentation. The cost accumulation difference is
that absorption costing treats FOH as a product cost; variable costing treats it as a period
cost. Absorption costing advocates contend that products cannot be made without the
production capacity provided by fixed manufacturing overhead costs, and, therefore, these
costs “belong” to the product. Variable costing advocates contend that FOH costs would be
incurred whether any products are manufactured; thus, such costs are not caused by produc-
tion and cannot be product costs.

The cost presentation difference is that absorption costing classifies expenses by func-

tion on both the income statement and management reports, whereas variable costing cat-
egorizes expenses first by behavior and then, possibly, by function. Under variable costing,
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cost of goods sold is more appropriately called variable cost of goods sold because it is
composed only of variable production costs. Sales minus variable cost of goods sold is
called product contribution margin; it indicates how much revenue is available to cover
all period expenses and to provide net income.

Variable nonmanufacturing period expenses, such as sales commissions set at
10 percent of product selling price, are deducted from product contribution margin to
determine the amount of total contribution margin. Total contribution margin is the
difference between total revenues and total variable expenses. This amount indicates the
dollars available to “contribute” to cover all fixed expenses, both manufacturing and non-
manufacturing, and to provide net income A variable costing income statement is also
referred to as a contribution income statement. See Exhibit 3—12 for a diagram of these
variable costing relationships.

Exhibit 3-12 | Variable Costing Relationships

Sales

Variable Cost of Goods Sold
(DM + DL + VOH)

Product Contribution Margin

el Variable Nonmanufacturing Expenses

Total Contribution Margin

Total Fixed Costs
Income before Tax

Major authoritative bodies of the accounting profession, such as the Financial Accoun-
ting Standards Board (FASB) and the Securities and Exchange Commission (SEC), require
the use of absorption costing to prepare external financial statements. Absorption costing is
also required for filing tax returns with the Internal Revenue Service. The accounting pro-
fession has, in effect, disallowed the use of variable costing as a generally accepted inventory
method for external reporting purposes.

Because absorption costing classifies expenses by functional category, cost behavior
(relative to changes in activity) cannot be observed from an absorption costing income
statement or management report. Understanding cost behavior is extremely important for
many managerial activities including budgeting, cost-volume-profit analysis, and relevant
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costing.’ Thus, internal financial reports distinguishing costs by behavior are often prepared
for use in management decision making and analysis. The next section provides a detailed
illustration using both absorption and variable costing.

Absorption and Variable Costing Illustrations

Custom Covers began operations in 2009 and has been hired by Mizzou Mechanical to
make car seat cushions. Product specifications are likely to be constant at least until model
year 2012. Data for this product are used to compare absorption and variable costing pro-
cedures and presentations.

The company uses standard costs for material and labor and predetermined rates
for variable and fixed overhead.’® See Exhibit 3—13 for unit production costs, annual bud-
geted nonmanufacturing costs, and other basic operating data for Custom Covers. The

Exhibit 3-13 | Custom Covers Basic Data for 2009, 2010, and 2011

Sales price per unit &
Standard variable cost per unit
Direct material $2.04
Direct labor 1.50
Variable manufacturing overhead 018
Total variable manufacturing cost per unit 372

Budgeted Annual Fixed Factory Overhead

Standard Fixed Factory Overhead Rate = — -
Budgeted Annual Capacity in Units

FOH rate = $162,000 =+ 300,000 = $0.54

Total absorption cost per unit

Standard variable manufacturing cost S 372
Standard fixed manufacturing overhead (SFOH) 0.54
Total absorption cost per unit S 426

Budgeted nonproduction expenses
Variable selling expenses per unit S 024

Fixed selling and administrative expenses $23,400

Total budgeted nonproduction expenses = ($0.24 per unit sold + $23,400)

2009 2010 2011 Total
Actual units made 300,000 290,000 310,000 900,000
Actual unit sales (300,000) (270,000) (330,000) (900,000)
Change in Finished
Goods Inventory 0 +20,000 (20,000) 0

“These topics are covered in Chapters 8 (budgeting), 9 (cost-volume-profit analysis), and 10 (relevant costing).

19 Actual costs can also be used under either absorption or variable costing. Standard costing was chosen for these illustrations
because it makes the differences between the two methods more obvious. If actual costs had been used, production costs
would vary each year, and such variations would obscure the distinct differences caused by the use of one method, rather than
the other, over a period of time. Standard costs are also treated as constant over time to more clearly demonstrate the differ-
ences between absorption and variable costing and to reduce the complexity of the chapter explanations.
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predetermined fixed OH rate of $0.54 per unit is computed by dividing budgeted annual
FOH ($162,000) by expected capacity (300,000 units). All costs are assumed to remain
constant over the three years 2009 through 2011, and, for simplicity, Custom Covers is
assumed to complete all units started and, therefore, will have no WIP Inventory at the
end of a period. Also, all actual costs are assumed to equal the standard and budgeted costs
for the years presented. The bottom section of Exhibit 313 is a comparison of actual unit
production with actual unit sales to determine the change in inventory for each of the
three years.

Because Custom Covers began operations in 2009, that year has no beginning finished
goods inventory. The next year, 2010, also has no beginning inventory because all units
produced in 2009 were also sold in 2009. In 2010 and 2011, production and sales quan-
tities differ, which is a common situation because production frequently “leads” sales so
that inventory can be stockpiled to satisfy future sales demand. Refer to Exhibit 3-14 for
Custom Covers’ operating results for the years 2009 through 2011 using both absorption
and variable costing. This example assumes that Custom Covers had no beginning inven-
tory and that cumulative units of production and sales for the three years are identical for
both methods. Under these conditions, the data in Exhibit 3-14 demonstrate that, regard-
less of whether absorption or variable costing is used, the cumulative income before tax
will be the same ($1,279,800). Also, as in 2009, for any year in which there is no change in
inventory from the beginning to the end of the year, both methods will result in the same
net income.

Exhibit 3-14 | Custom Covers Absorption and Variable Costing Income
Statements for 2009, 2010, and 2011

ABSORPTION COSTING PRESENTATION

2009 2010 2011 Total
Sales (56 per unit) $1,800,000  $1,620,000 $ 1,980,000  $5,400,000
Cost of goods sold (CGS)

(54.26 per unit) (1,278,000)  (1,150,200)  (1,405,800)  (3,834,000)
Standard gross margin $ 522000 $ 469800 S 574200 @ $1,566,000
Volume variance (U) 0 (5,400) 5,400 0
Adjusted gross margin $ 522000 $ 464400 $ 579600 @ $1,566,000
Selling and administrative expenses (95,400) (88,200) (102,600) (286,200)
Income before tax $ 426600 § 376200 S 477,000 $1,279,800

VARIABLE COSTING PRESENTATION

2009 2010 2011 Total
Sales ($6 per unit) $1,800,000  $1,620,000 $ 1,980,000  $5,400,000
Variable CGS ($3.72 per unit) (1,116,000)  (1,004,400) (1,227,600)  (3,348,000)
Product contribution margin $ 684,000 S 615600 $ 752400 @ $2,052,000
Variable selling expenses
(50.24 x units sold) (72,000) (64,800) (79,200) (216,000)
Total contribution margin $ 612000 S 550800 $ 673,200 $1,836,000
Fixed expenses
Manufacturing S 162,000 S 162000 $ 160,200 S 486,000
Selling and administrative 23,400 23,400 23,400 70,200
Total fixed expenses $ (1854000 S (185400) S (185400) S (556,200)
Income before tax $ 426600 S 365400 $ 487,800  $1,279,800

Differences in income before tax S 0O $ 10800 S (10,800) S 0
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LO.7 How do changes
in sales or production
levels affect net income
computed under
absorption and variable
costing?
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Actual production and operating costs have been assumed to equal the standard
and budgeted costs for years 2009 through 2011. However, differences in actual and
budgeted capacity utilization occurred for 2010 and 2011, which created a volume
variance for each of those years under absorption costing. A volume variance reflects
the monetary impact of a difference between the budgeted capacity used to deter-
mine the predetermined FOH rate and the actual capacity at which the company
operated. Thus, for Custom Covers, there is no volume variance for 2009 because
300,000 units were both budgeted and produced. For 2010, the volume variance is calcu-
lated as [$0.54 X (290,000 — 300,000)] or $5,400 unfavorable. For 2011, it is calculated
as [$0.54 X (310,000 — 300,000)] or $5,400 favorable. Each of these amounts is consid-
ered immaterial and is shown as an adjustment to the year’s gross margin. No volume
variances are shown under variable costing because fixed manufacturing overhead is not
applied to products using a budgeted capacity measure; the FOH is deducted in its
entirety as a period expense.

The income statements in Exhibit 3—-14 show that absorption and variable costing pro-
vide different income figures in some years. Comparing the two sets of statements indicates
that the difference in income arises solely from the different treatment of fixed overhead. If
no beginning or ending inventories exist, cumulative total income under both methods will
be identical. Over the three-year period, Custom Covers produced and sold 900,000 units.
Thus, all the costs incurred (whether variable or fixed) are expensed in one year or another
under either method. The income difference in each year is caused solely by the timing of
the expensing of fixed manufacturing overhead.

In Exhibit 3-14, absorption costing income before tax for 2010 exceeds that of
variable costing by $10,800. This difference is caused by the FOH assigned to the
20,000 units made but not sold ($0.54 X 20,000) and, thus, placed in inventory in
2010. Critics of absorption costing refer to this phenomenon as creating illusionary or
phantom profits. Phantom profits are temporary absorption costing profits caused by
producing more inventory than is sold. When previously produced inventory is sold, the
phantom profits disappear. In contrast, variable costing expenses all FOH in the year it
is incurred.

In 2011, inventory decreased by 20,000 units. This decrease, multiplied by the FOH
rate of $0.54, explains the $10,800 by which 2011 absorption costing income falls short
of variable costing income in Exhibit 3—14. For 2011, not only is all current year fixed
manufacturing overhead expensed through Cost of Goods Sold, but also the $10,800 of
FOH that was retained in 2010’ ending inventory is shown in 2011’s Cost of Goods Sold.
Only 2011 fixed manufacturing overhead is shown on the 2011 variable costing income
statement.

Comparison of the Two Approaches

Whether absorption costing income is more or less than variable costing income depends
on the relationship of production to sales. In all cases, to determine the effect on income, it
must be assumed that variances from standard are immaterial and that unit product costs
are constant over time. See Exhibit 3-15 for the possible relationships between production
and sales levels and the effects of these relationships on income. These relationships are as
follows:

¢ If production equals sales, absorption costing income will equal variable costing
income.

¢ If production is more than sales, absorption costing income is greater than variable

costing income. This result occurs because some fixed manufacturing overhead cost is
deferred as part of inventory cost on the balance sheet under absorption costing, whereas
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Exhibit 3-15 | Production/Sales Relationships and Effects
on Income and Inventory

where P = Production and S = Sales
AC = Absorption Costing and VC = Variable Costing

Absorption vs. Variable

Income Statement
Income before Taxes

AC =VC
No difference from beginning
inventory

FOH, — FOH, =0

AC >VC

By amount of fixed OH in
ending inventory minus fixed
OH in beginning inventory

FOH,, — FOH, = + amount
AC <VC
By amount of fixed OH

released from balance
sheet beginning inventory

FOHEI = FOHBI = — amount

Absorption vs. Variable
Balance Sheet
Ending Inventory

No additional difference

FOH,, = FOH,,

Ending inventory increased
(by fixed OH in additional
units because P > S)

FOH,, > FOH,,

Ending inventory difference
reduced (by fixed OH from
Bl charged to cost of goods
sold)

FOH,, <FOH,,

The effects of the relationships presented here are based on two qualifying assumptions:

(1) that unit costs are constant over time

(2) that any fixed cost variances from standard are written off when incurred rather than being prorated to
inventory balances.

the total amount of fixed manufacturing overhead cost is expensed as a period cost under
variable costing.

¢ If production is less than sales, income under absorption costing is less than income under
variable costing. In this case, absorption costing expenses all of the current period fixed
manufacturing overhead costs and releases some fixed manufacturing overhead cost from
the beginning inventory where it had been deferred from a prior period.

This process of deferring FOH costs into, and releasing FOH costs from, inventory
makes it possible to manipulate income under absorption costing by adjusting levels of
production relative to sales. For this reason, some people believe that variable costing
is more useful for external purposes than absorption costing. For internal reporting, vari-
able costing information provides managers information about the behavior of the vari-
ous product and period costs. To plan, control, and make decisions, managers need to
understand and be able to project how costs will change in reaction to changes in activity
levels. Variable costing, through its emphasis on cost behavior, provides that necessary
information.
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Chapter Summary

LO.1 Overhead Cost Allocation
* Manufacturing overhead costs are allocated to products to

- closed at the end of each period (unless normal capac-
ity is used for the denominator level of activity) to

> Cost of Goods Sold (CGS) if the amount of
underapplied or overapplied overhead is imma-
terial (underapplied will cause CGS to increase,
and overapplied will cause CGS to decrease)

- eliminate the problems caused by delays in obtaining
actual cost data.

- make the overhead allocation process more effective.

- allocate a uniform amount of overhead to goods or

. . or
services based on related production efforts.

> Work in Process Inventory, Finished Goods
Inventory,and Cost of Goods Sold (based on their
proportional balances), if the amount of underap-
plied or overapplied overhead is material.

LO.3 Predetermined Overhead Rates and Capacity

- allow managers to be more aware of individual prod-
uct or product line profitability as well as the profit-
ability of doing business with a particular customer
or vendor.

LO.2 Underapplied and Overapplied Overhead

* Underapplied (actual is more than applied) or overap-
plied (actual is less than applied) overhead is

* Capacity measures affect the setting of predetermined
OH rates because the use of

- expected capacity (the budgeted capacity for the
upcoming year) will result in a predetermined OH
rate that would probably be most closely related to an
actual OH rate.

- caused by a difference between actual and budgeted
OH costs and/or a difference between the actual and
budgeted level of activity chosen to compute the pre-
determined OH rate.
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practical capacity (the capacity that allows for normal
operating interruptions) will generally result in a pre-
determined OH rate that is substantially lower than
an actual OH rate would be.

normal capacity (the capacity that reflects a long-run
average) can result in an OH rate that is higher or
lower than an actual OH rate, depending on whether
capacity has been over- or underutilized during the
years under consideration.

theoretical capacity (the estimated maximum poten-
tial capacity) will result in a predetermined OH rate
that is exceptionally lower than an actual OH rate;
however, this rate reflects a company’s utopian use of
its capacity.

L0.4 High—Low Method and Least Squares Regression

* Mixed costs are separated into their variable and fixed
components by

the high-low method, which considers the change
in cost between the highest and lowest activity levels
in the data set (excluding outliers) and determines a
variable cost per unit based on that change; fixed cost
is then determined by subtracting total variable cost
at either the highest or the lowest activity level from
total cost at that level.

regression analysis, which uses the costs and activ-
ity levels in the entire data set (excluding outliers) as
input to mathematical formulas that allow the deter-
mination first of variable cost and, subsequently, of

fixed cost.

LO.5 Predetermined Overhead Rates and Flexible Budgets

* Flexible budgets are used by managers to help set pre-
determined OH rates by

allowing managers to understand what manufactur-
ing OH costs are incurred and what the behaviors
(variable, fixed, or mixed) of those costs are.

allowing managers to separate mixed costs into their
variable and fixed elements.

providing information on the budgeted costs to be
incurred at various levels of activity.

providing the impacts on the predetermined fixed
OH rate (or on a plantwide rate) from changing the
denominator level of activity.

Solution Strategies

LO.6 Absorption and Variable Costing
¢ Absorption and variable costing differ in that

- absorption costing

> includes all manufacturing costs, both variable
and fixed, as product costs.

> presents nonmanufacturing costs on the income
statement according to functional areas.

- variable costing

> includes only the variable costs of production
(direct material, direct labor, and variable manu-
facturing overhead) as product costs.

> presents both nonmanufacturing and manufac-
turing costs on the income statement according
to cost behavior.

Changing Sales or Production Levels in Absorption and
Variable Costing

¢ Differences between sales and production volume result

in differences in income between absorption and vari-
able costing because

- absorption costing requires fixed costs to be written
off as a function of the number of units sold;

> thus, if production volume is higher than sales
volume, some fixed costs will be deferred in
inventory at year-end, making net income higher
than under variable costing.

> conversely, if sales volume is higher than produc-
tion volume, the deferred fixed costs from pre-
vious periods will be written off as part of Cost
of Goods Sold, making net income lower than
under variable costing.

- variable costing requires all fixed costs to be writ-
ten off in the period incurred, regardless of when the
related inventory is sold;

> thus, if production volume is higher than sales
volume, all fixed manufacturing costs are expensed
in the current period and are not deferred until
the inventory is sold, making net income lower
than under absorption costing.

> conversely, if sales volume is higher than production
volume, only current period fixed manufacturing
costs are expensed in the current period, making
net income higher than under absorption costing.

Predetermined Overhead Rate, p. 68

Predetermined OH Rate =

Total Budgeted OH Cost at a Specified Activity Level

Volume of Specified Activity Level

(Can be separate variable and fixed rates or a combined rate)
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High-Low Method, p. 74

(Using assumed amounts)

(Independent (Dependent Variable) Total Variable
Variable) Associated Cost (Ratex Total Fixed
Activity Total Cost — Activity) = Cost
“High”level 14,000 $18,000 = $11,200 = $6,800
“Low” level 9,000 14,000 = 7,200 = 6,800
Differences 5,000 $ 4,000
$0.80

variable cost per unit of activity

Least Squares Regression Analysis, p. 75

The equations necessary to compute 4 and a values using the method of least squares are
as follows:

. 2y = n(x)(7)
¢ = n(x)?
a=y—bx

where X = mean of the independent variable
y = mean of the dependent variable
n = number of observations

Underapplied and Overapplied Overhead, p. 70
Manufacturing Overhead Control XXX

Various accounts XXX
To record actual overhead costs
Work in Process Inventory YYY
Manufacturing Overhead Control YYY
To apply overhead to WIP
A debit balance in Manufacturing Overhead at the end of the period is underapplied
overhead; a credit balance is overapplied overhead. The debit or credit balance in the over-

head account is closed at the end of the period to Cost of Goods Sold or prorated to Work
in Process Inventory, Finished Goods Inventory, and Cost of Goods Sold.

Flexible Budget, p. 78
To prepare a flexible budget,

1. separate mixed costs into variable and fixed elements;

2. determine the @ + £X cost formula for each item of the budget category (for example,
all items creating manufacturing overhead);

3. select several potential levels of activity within the relevant range; and

use the cost formulas to determine the total cost expected at each of the selected levels
of activity.
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Absorption and Variable Costing, p. 81

1. Determine which method is being used (absorption or variable). The following abbre-
viations are used: VOH, variable manufacturing overhead; FOH, fixed manufacturing
overhead; DM, direct material; DL, direct labor.

a. If absorption:
- Determine the FOH application rate.

- Determine the denominator capacity used in determining manufacturing

FOH.

- Determine whether production was equal to the denominator capacity. If not,
a FOH volume variance must be properly assigned to CGS and, possibly,

inventories.

- Determine the cost per unit of product, which consists of (DM + DL +
VOH + FOH).

b. Ifvariable:

- Determine the cost per unit of product, which consists of (DM + DL +
VOH).

- Determine the total fixed manufacturing OH and assign that amount to the
income statement as a period expense.

2. Determine the relationship of production to sales.
a. If production = sales, then absorption costing income = variable costing income.
b. If production > sales, then absorption costing income > variable costing income.
c. If production < sales, then absorption costing income < variable costing income.

3. 'The dollar difference between absorption costing income and variable costing income
equals fixed predetermined OH rate X change in inventory units.

Demonstration Problem

White Laser Company management uses predetermined VOH and FOH rates to
apply overhead to its products. For 2009, the company budgeted production at 27,000
units, which would require 54,000 direct labor hours (DLHs) and 27,000 machine
hours (MHs). At that level of production, total variable and fixed manufacturing over-
head costs were expected to be $13,500 and $105,300, respectively. Variable over-
head is applied to production using direct labor hours, and fixed overhead is applied
using machine hours. During 2009, White Laser Company produced 23,000 units
and experienced the following operating statistics and costs: 46,000 direct labor
hours; 23,000 machine hours; $11,980 actual variable manufacturing overhead; and
$103,540 actual fixed manufacturing overhead. By the end of 2009, all 23,000 units
that were produced were sold; thus, the company began 2010 with no beginning fin-
ished goods inventory.

In 2010 and 2011, White Laser Company management decided to apply manufac-
turing overhead to products using units of production (rather than direct labor hours
and machine hours). The company produced 25,000 and 20,000 units, respectively,
in 2010 and 2011. White Laser’s budgeted and actual fixed manufacturing overhead
tor both years was $100,000. Production in each year was projected at 25,000 units.

Variable production cost (including variable manufacturing overhead) is $3 per unit.
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The following absorption costing income statements and supporting information are
available:

2010 2011

Net sales (20,000 units and 22,000 units) $300,000 $330,000
Cost of goods sold (a) (140,000) (154,000)
Volume variance (0 and 5,000 units X $4) 0 (20,000)
Gross margin $160,000 $156,000
Operating expenses (b) (82,500) (88,500)
Income before tax S 77,500 $ 67,500
(a) Cost of goods sold

Beginning inventory S 0 $ 35,000

Cost of goods manufactured? 175,000 140,000

Goods available for sale $175,000 $175,000

Ending inventory® (35,000) (21,000)

Cost of goods sold $140,000  $154,000

2CGM
25,000 units X $7 (of which $3 are variable) = $175,000
20,000 units X $7 (of which $3 are variable) = $140,000
°F|

25,000 — 20,000 = 5,000 units; 5,000 X $7 = $35,000

5,000 + 20,000 — 22,000 = 3,000 units; 3,000 X $7 = $21,000
(b) Analysis of operating expenses

Variable $ 50,000 $ 55,000

Fixed 32,500 33,500

Total $ 82,500 $ 88,500

Required:

a. Determine the predetermined variable and fixed overhead rates for 2009, and calculate
how much underapplied or overapplied overhead existed at the end of that year.
b. Recast the 2010 and 2011 income statements on a variable costing basis.

¢. Reconcile income for 2010 and 2011 between absorption and variable costing.

Solution to Demonstration Problem

a. VOH rate = $13,500 =+ 54,000 DLHs = $0.25 per DLH
FOH rate = $105,300 =+ 27,000 MHs = $3.90 per MH

Actual VOH $11,980 Actual FOH $103,540
Applied VOH (46,000 x $0.25) (11,500) Applied FOH (23,000 x $3.90) (89,700)
Underapplied VOH $ 480 Underapplied FOH $ 13,840

Note that the large underapplication of FOH was caused mainly by a difference between
the number of machine hours used to set the rate (27,000) and the number of machine
hours that were actually used (23,000): 4,000 X $3.90 = $15,600. The underapplication
of FOH was constrained by the fact that the company incurred only $103,540 of FOH
rather than the $105,300 the company expected to incur. The total underapplication is
the combination of the negative machine hour effect and the positive total expenditure
effect: $15,600 — ($105,300 — $103,540) = $13,840.
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©

2010 2011
Net sales $ 300,000 $ 330,000
Variable cost of goods sold (60,000) (66,000)
Product contribution margin $ 240,000 $ 264,000
Variable operating expenses (50,000) (55,000)
Total contribution margin $ 190,000 $ 209,000
Fixed costs
Manufacturing $ 100,000 $ 100,000
Operating 32,500 33,500
Total fixed costs $(132,500) $(133,500)
Income before tax $ 57,500 $ 75,500
Reconciliation 2010
Absorption costing income before tax $77,500
— Fixed manufacturing overhead in ending inventory ($4.00 x 5,000) (20,000)
Variable costing income before tax $57,500
Reconciliation 2011
Absorption costing income before tax $67,500

+ Fixed manufacturing overhead released from beginning inventory ($4.00 x 2,000) 8,000

Variable costing income before tax $75,500
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Potential Ethical Issues

Using an inappropriately high, normal capacity activity level to compute the predeter-
mined OH rate, thereby reducing product cost and increasing operating income upon
the sale of inventory—given that the closing of the underapplied manufacturing OH
account would be deferred for multiple periods

Producing significantly more inventory than is necessary to meet current and anticipated
sales, thereby lowering the predetermined fixed OH rate per unit, while increasing
reported operating income

Treating period costs as product costs rather than expenses to inflate inventory (assets)
and increase reported net income

Manipulating sales around the end of an accounting period to shift revenues and
expired product costs into the current period or into the following period

Choosing a method of OH allocation that distorts the “true” profitability of specific
products or specific subunits

Questions

1. What is the difference between variable and mixed costs, considering that both change

in total with changes in activity levels?

2. 'The high-low method of analyzing mixed costs uses only two observation points: the

high and the low points of activity. Are these always the best points for prediction
purposes? Why or why not?

Ethics
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10.

. Discuss the reasons a company would use a predetermined overhead rate rather than

actual overhead to determine cost of products or services.

. Why are departmental predetermined OH rates more useful for managerial decision

making than plantwide OH rates?» Why do firms use separate variable and fixed rates
rather than total rates?

. Why would regression analysis provide a more accurate cost formula than the high—

low method for a mixed cost?

. How does absorption costing differ from variable costing in cost accumulation and

income statement presentation?

. What is meant by classifying costs (a) functionally and (b) behaviorally? Why would a

company be concerned about functional and behavioral classifications?

. Is variable or absorption costing generally required for external reporting? Why is this

method preferred to the alternative?

. Why does variable costing provide more useful information than absorption costing

for making internal decisions?

What are the income relationships between absorption and variable costing when pro-
duction volume differs from sales volume? What causes these relationships to occur?

Exercises

11.

12.

13.

LO.1 (Predetermined OH rates) Lansing Mfg. prepared the following 2010 abbrevi-
ated flexible budget for different levels of machine hours:

40,000 44,000 48,000 52,000
Variable manufacturing overhead $ 80,000 $ 88,000 $ 96,000 $104,000
Fixed manufacturing overhead 325,000 325,000 325,000 325,000

Each product requires 4 hours of machine time, and the company expects to produce

10,000 units in 2010. Production is expected to be evenly distributed throughout the year.

a. Calculate separate predetermined variable and fixed OH rates using as the basis of
application (1) units of production and (2) machine hours.

b. Calculate the combined predetermined OH rate using (1) units of product and
(2) machine hours.

c. Assume that all actual overhead costs are equal to expected overhead costs in
2010, but that Lansing Mfg. produced 11,000 units of product. If the separate
rates based on units of product calculated in part (a) were used to apply overhead,
what amounts of underapplied or overapplied variable and fixed overhead exist at
year-end 2010?

LO.1 (OH application) Use the information in Exercise 11 and assume that Lansing
Mfg. has decided to use units of production to apply overhead to production. In April
2010, the company produced 875 units and incurred $7,500 and $26,500 of variable
and fixed overhead, respectively.

a. What amount of variable manufacturing overhead should be applied to production
in April 2010?

b. What amount of fixed manufacturing overhead should be applied to production in
April 2010?

c. Calculate the under- or overapplied variable and fixed overhead for April 2010.

LO.1 (Predetermined OH rate) For 2010, Omaha Mechanical has a monthly over-
head cost formula of $42,900 + $6 per direct labor hour. The firm’s 2010 expected
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14.

15.

16.

annual capacity is 78,000 direct labor hours, to be incurred evenly each month. Making
one unit of the company’s product requires 1.5 direct labor hours.

a. Determine the total overhead to be applied per unit of product in 2010.

b. Prepare journal entries to record the application of overhead to Work in Process
Inventory and the incurrence of $128,550 of actual overhead in January 2010, when
6,390 direct labor hours were worked.

c. Given the actual direct labor hours in part (b), how many units would you have
expected to be produced in January?

LO.1 (Predetermined OH rate) Langston Automotive Accessories applies overhead
using a combined rate for fixed and variable overhead. The rate is 250 percent of direct
labor cost. During the first three months of the current year, actual costs incurred were as
follows:

Direct Labor Cost Actual Overhead
January $180,000 $440,000
February 165,000 420,400
March 170,000 421,000

a. What amount of overhead was applied to production in each of the three
months?

b. What was the underapplied or overapplied overhead for each of the three months
and for the first quarter?

LO.1 (Plantwide vs. departmental OH rates) Roddickton Manufacturing Co. has
gathered the following information to develop predetermined OH rates for 2010. The
company produces a wide variety of energy-saving products that are processed through
two departments, Assembly (automated) and Finishing (labor intensive).

Budgeted total overhead: $600,400 in Assembly and $199,600 in Finishing
Budgeted total direct labor hours: 10,000 in Assembly and 40,000 in Finishing
Budgeted total machine hours: 76,000 in Assembly and 4,000 in Finishing

a. Compute a plantwide predetermined OH rate using direct labor hours.
b. Compute a plantwide predetermined OH rate using machine hours.

c. Compute departmental predetermined OH rates using machine hours for Assembly
and direct labor hours for Finishing.

d. Determine the amount of overhead that would be assigned to a product that required

5 machine hours in Assembly and 1 direct labor hour in Finishing using the answers

developed in parts (a), (b), and (c).

LO.2 (Underapplied or overapplied overhead) At the end of 2010, Jackson Tank
Company’s accounts showed a $66,000 credit balance in Manufacturing Overhead
Control. In addition, the company had the following account balances:

Work in Process Inventory $384,000
Finished Goods Inventory 96,000
Cost of Goods Sold 720,000

a. Prepare the necessary journal entry to close the overhead account if the balance is
considered immaterial.

b. Prepare the necessary journal entry to close the overhead account if the balance is
considered material.

c. Which method do you believe is more appropriate for the company and why?
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17. LO.2 (Predetermined OH rates and underapplied/overapplied OH) Davidson’s Dolls

18.

19.

had the following information in its Work in Process Inventory account for June 2010:

Work in Process Inventory

Beginning balance 10,000 Transferred out 335,000
Materials added 150,000
Labor (5,000 DLHs) 90,000
Applied overhead 120,000
Ending balance 35,000

All workers are paid the same rate per hour. Factory overhead is applied to Work in
Process Inventory on the basis of direct labor hours. The only work left in process at the
end of the month had a total of 2,860 direct labor hours accumulated to date.

a. What is the total predetermined OH rate per direct labor hour?

b. If actual total overhead for June is $121,500, what is the amount of underapplied or
overapplied overhead?

c. Given your answer to part (b), how would you recommend the over- or underap-
plied overhead be closed?

LO.2 (Underapplied or overapplied overhead) At year-end 2010, Dub’s Wind
Generator Co. had a $40,000 debit balance in its Manufacturing Overhead Control
account. Overhead is applied to products based on direct labor cost. Relevant account
balance information at year-end follows:

Work in Process Finished Goods Cost of Goods
Inventory Inventory Sold
Direct material $20,000 $ 80,000 $120,000
Direct labor 10,000 40,000 50,000
Factory overhead 20,000 80,000 100,000
$50,000 $200,000 $270,000

a. What predetermined OH rate was used during the year?

b. Provide arguments to be used for deciding whether to prorate the balance in the
overhead account at year-end.

c. Prorate the overhead account balance based on the relative balances of the appropri-
ate accounts.

d. Identify some possible reasons that the company had a debit balance in the over-
head account at year-end.

LO.3 (Capacity measures) For 2010, Milltown Iron Manufacturing has estimated its
production capacities as follows:

Theoretical capacity 400,000 units
Practical capacity 300,000 units
Normal capacity 260,000 units
Expected capacity 200,000 units

Milltown is trying to choose which capacity measure it should use to develop its pre-
determined OH rates for 2010.

a. Why does the choice of capacity measure affect the amount of under- or overap-
plied overhead the firm will have at the end of 2010?

b. Which capacity measure choice would likely result in the least amount of under- or
overapplied overhead?
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20.

21.

22.

c. Which of the alternative capacity measures makes allowances for possible cycles in
the industry?

LO.3 (Predetermined OH rates; capacity measures) Alberton Electronics makes
inexpensive GPS navigation devices and uses a normal cost system that applies over-
head based on machine hours. The following 2010 budgeted data are available:

Variable factory overhead at 100,000 machine hours $1,250,000
Variable factory overhead at 150,000 machine hours 1,875,000
Fixed factory overhead at all levels between 10,000 and 180,000 machine hours 1,440,000

Practical capacity is 180,000 machine hours; expected capacity is two-thirds of practical.
a. What is Alberton Electronics’ predetermined variable OH rate?

b. What is the predetermined fixed OH rate using practical capacity?

c. What is the predetermined fixed OH rate using expected capacity?

d. During 2010, the firm records 110,000 machine hours and $2,710,000 of overhead
costs. How much variable overhead is applied? How much fixed overhead is applied
using the rate found in part (b)? How much fixed overhead is applied using the rate

found in part (c)? Calculate the total under- or overapplied overhead for 2010 using
both fixed OH rates.

LO.4 (High-low method) Information about Indiana Industrial’s utility cost for the
last six months of 2010 follows. The high—low method will be used to develop a cost
formula to predict 2011 utility charges, and the number of machine hours has been
found to be an appropriate cost driver. Data for the first half of 2010 are not being
considered because the utility company imposed a significant rate change as of July 1,
2010.

Month Machine Hours Utility Cost
July 33,750 $13,000
August 34,000 12,200
September 33,150 11,040
October 32,000 11,960
November 31,250 11,500
December 31,000 11,720

a. What is the cost formula for utility expense?

b. What is the budgeted utility cost for September 2011 if 31,250 machine hours are
projected?

LO.4 (High-low method) Wyoming Wholesale has gathered the following data on

the number of shipments received and the cost of receiving reports for the first seven
weeks of 2010.

Number of Weekly Cost of
Shipments Received Receiving Reports
50 $175
44 162
40 154
35 142
53 185
58 200

60 202
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23.

24.

25.

a. Using the high-low method, develop the equation for predicting weekly receiving
report costs based on the number of shipments received.

b. What is the predicted amount of receiving report costs for a week in which 72 ship-
ments are received?

c. What are the concerns you have regarding your prediction from part (b)?

LO.4 (High-low method) La Mia’s Casas builds replicas of residences of famous
and infamous people. The company is highly automated, and the new accountant-
owner has decided to use machine hours as the basis for predicting maintenance costs.
The following data are available from the company’s most recent eight months of
operations:

Machine Hours Maintenance Costs
4,000 $1,470
7,000 1,200
3,500 1,680
6,000 1,100
3,000 1,960
9,000 880
8,000 1,020
5,500 1,200

a. Using the high—low method, determine the cost formula for maintenance costs with
machine hours as the basis for estimation.

b. What aspect of the estimated equation is bothersome? Provide an explanation for
this situation.

c. Within the relevant range, can the formula be reliably used to predict maintenance
costs? Can the  and 4 values in the cost formula be interpreted as fixed and variable
costs? Why or why not?

LO.5 (Least squares) Refer to the information in Exercise 22 for Wyoming Wholesale.

a. Using the least squares method, develop the equation for predicting weekly receiv-
ing report costs based on the number of shipments received.

b. What is the predicted amount of receiving report costs for a month (assume a
month is exactly four weeks) in which 165 shipments are received?

LO.4 (Least squares) UpTop Mining has compiled the following data to analyze util-
ity costs:

Month Machine Hours Utility Cost
January 200 $300
February 325 440
March 400 480
April 410 490
May 525 620
June 680 790
July 820 840
August 900 900

Use the least squares method to develop a formula for budgeting utility cost.
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26. LO.4 & LO.5 (High-low method; flexible budget) Tijuana Tile has gathered the
following information on its utility costs for the past six months.

Machine Hours Utility Cost
1,300 $ 940
1,700 1,075
1,250 900
1,800 1,132
1,900 1,160
1,500 990

a. Using the high—low method, determine the cost formula for utility costs.

b. Prepare a flexible budget with separate variable and fixed categories for utility costs
at 1,325,1,500, and 1,675 machine hours.

27. LO.5 (Flexible budget; variances; cost control) The Sioux City Storage System’s
plant prepared the following flexible overhead budget for three levels of activity within
the plant’s relevant range.

12,000 units 16,000 units 20,000 units

Variable overhead $48,000 $64,000 $ 80,000
Fixed overhead 32,000 32,000 32,000
Total overhead $80,000 $96,000 $112,000

After discussion with the home office, the plant managers planned to produce 16,000
units of its single product during 2010. However, demand for the product was excep-
tionally strong, and actual production for 2010 was 17,600 units. Actual variable and
fixed overhead costs incurred in producing the 17,600 units were $69,000 and $32,800,
respectively.

The production manager was upset because the company planned to incur $96,000
of costs and actual costs were $101,800. Prepare a memo to the production manager
regarding the following questions.

a. Should the $101,800 actual total cost be compared to the $96,000 expected total

cost for control purposes? Explain the rationale for your answer.

b. Analyze the costs and explain where the company did well or poorly in controlling
its costs.

28. LO.5 (Flexible budget) Tom’s Shoe Repair provides a variety of shoe and repair ser- Excel
vices. Analysis of monthly costs revealed the following cost formulas when direct labor

hours are used as the basis of cost determination: \'A

Supplies:y = $0 + $4.00X

Production supervision and direct labor: y = $500 + $7.00X
Utilities: y = $350 + $5.40X

Rent:y = $450 + $0.00X

Advertising: y = $75 + $0.00X

a. Prepare a flexible budget at 250, 300, 350, and 400 direct labor hours.
b. Calculate a total cost per direct labor hour at each level of activity.

c. Tom’s employees usually work 350 direct labor hours per month. The average shoe
repair requires 1.25 labor hours to complete. Tom wants to earn a 40 percent margin
on his cost. What should be the average charge per customer, rounded to the nearest
dollar to achieve Tom’s profit objective?
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LO.6 & LO.7 (Absorption vs. variable costing) Pete’s Plant Stands manufactures
wooden stands used by plant nurseries. In May 2010, the company manufactured
18,000 and sold 16,560 stands. The cost per unit for the 18,000 stands produced was as
follows:

Direct material $ 9.00
Direct labor 6.00
Variable overhead 3.00
Fixed overhead ~ 400

Total 22.00

There were no beginning inventories for May and no work in process at the end of May.
a. What is the value of ending inventory using absorption costing?
b. What is the value of ending inventory using variable costing?

c. Which accounting method, variable or absorption, would have produced the higher
net income for May?

LO.6 & LO.7 (Absorption vs. variable costing) Reese’s Tot Toy Boxes uses variable
costing to manage its internal operations. The following data relate to the company’s
first year of operation, when 25,000 units were produced and 21,000 units were sold.

Variable costs per unit

Direct material $50

Direct labor 30

Variable overhead 14

Variable selling costs 12
Fixed costs

Selling and administrative $750,000

Manufacturing 500,000

How much higher (or lower) would the company’s first-year net income have been if
absorption costing had been used rather than variable costing? Show computations.

LO.6 & LO.7 (Production cost; absorption vs. variable costing) Ollie’s Olive Oil
began business in 2010, during which it produced 104,000 quarts of olive oil. In 2010, the
company sold 100,000 quarts of olive oil. Costs incurred during the year were as follows:

Ingredients used $228,800
Direct labor 104,000
Variable overhead 197,600
Fixed overhead 98,800
Variable selling expenses 50,000
Fixed selling and administrative expenses 120,000

Total actual costs $799,200

a. What was the actual production cost per quart under variable costing? Under
absorption costing?

b. What was variable cost of goods sold for 2010 under variable costing?
c. What was cost of goods sold for 2010 under absorption costing?

d. What was the value of ending inventory under variable costing? Under absorption
costing?

e. How much fixed overhead was charged to expense in 2010 under variable costing?
Under absorption costing?
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32. LO.6 & LO.7 (Net income; absorption vs. variable costing) Tennessee Tack manu-
factures horse blankets. In 2010, fixed overhead was applied to products at the rate of
$8 per unit. Variable cost per unit remained constant throughout the year. In July 2010,
income under variable costing was $188,000. July’s beginning and ending inventories
were 20,000 and 10,400 units, respectively.

a. Calculate income under absorption costing assuming no variances.

b. Assume instead that the company’s July beginning and ending inventories were
9,000 and 12,000 units, respectively. Calculate income under absorption costing.

33. LO.6 & LO.7 (Convert variable to absorption) The April 2010 income statement for
Fabio’s Fashions has just been received by Diana Caffrey, Vice-President of Marketing.
The firm uses a variable costing system for internal reporting purposes.

Fabio’s Fashions
Income Statement
For the Month Ended April 30,2010

Sales $14,400,000
Variable standard cost of goods sold (7,200,000)
Product contribution margin $ 7,200,000
Fixed expenses

Manufacturing (budget and actual) $4,500,000

Selling and administrative 2,400,000 (6,900,000)
Income before tax $ 300,000

The following notes were attached to the statements:
¢ Unit sales price for April averaged $144.

¢ Unit manufacturing costs for the month were:

Variable cost S 72
Fixed cost 30
Total cost $102

¢ 'The predetermined OH rate for fixed manufacturing costs was based on normal
monthly production of 150,000 units.

¢ April production was 7,500 units in excess of sales.
* April ending inventory consisted of 12,000 units.
a. Caffrey is not familiar with variable costing.
1. Recast the April income statement on an absorption costing basis.

2. Reconcile and explain the difference between the variable costing and the absorp-
tion costing income figures.

b. Explain the features of variable costing that should appeal to Caffrey.

34. LO.6 & LO.7 (Variable and absorption costing) Porta Light manufactures a high-
quality LED flashlight for home/office use. Data pertaining to the company’s 2010
operations are as follows:

Production for the year 45,000 units
Sales for the year (sales price per unit, $8) 48,750 units
Beginning 2010 inventory 8,750 units

Costs to produce one unit (2009 & 2010):
Direct material $3.60
Direct labor 1.00

CMA adapted
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Variable overhead 0.60
Fixed overhead 0.40

Selling and administrative costs:
Variable (per unit sold) $0.40
Fixed (per year) $150,000

Fixed manufacturing overhead is assigned to units of production based on a predeter-
mined OH rate using an expected production capacity of 100,000 units per year.

a. What is budgeted annual fixed manufacturing overhead?

b. If budgeted fixed overhead equals actual fixed overhead, what is underapplied
or overapplied fixed overhead in 2010 under absorption costing? Under variable
costing?

c. What is the product cost per unit under absorption costing? Under variable
costing?

d. How much total expense is charged against revenues in 2010 under absorption cost-
ing? Under variable costing?

e. Is income higher under absorption or variable costing? By what amount?

LO.6 & LO.7 (Variable and absorption costing; writing) Because your professor
is scheduled to address a national professional meeting at the time your class ordi-
narily meets, the class has been divided into teams to discuss selected issues. Your
team’s assignment is to prepare a report arguing whether fixed manufacturing overhead
should be included as a component of product cost. You are also expected to draw your
own conclusion about this issue and provide the rationale for your conclusion in your
report.

Problems

36.

LO.1 (Overhead application) Last June, Lacy Dalton had just been appointed
CFO of Garland & Wreath when she received some interesting reports about the
profitability of the company’s three most important product lines. One of the prod-
ucts, GW1, was produced in a very labor-intensive production process; another
product, GW7, was produced in a very machine-intensive production process; and
the third product, GW4, was produced in a manner that was equally labor and
machine intensive. Dalton observed that all three products were produced in high
volume and were priced to compete with similar products of other manufacturers.
Prior to receiving the profit report, Dalton had expected the three products to be
roughly equally profitable. However, according to the profit report, GW1 was actu-
ally losing a significant amount of money and GW7 was generating an impressively
high profit. In the middle, GW4 was producing an average profit. After viewing the
profit data, Dalton developed a theory that the “real” profitability of each product was
substantially different from the reported profits. To test her theory, Dalton gathered
cost data from the firm’s accounting records. Dalton was quickly satisfied that the
direct material and direct labor costs were charged to products properly; however, she
surmised that the manufacturing overhead allocation was distorting product costs. To
further investigate, she gathered the following information:

GW1 GW4 GW7
Monthly direct labor hours 4,000 800 200
Monthly machine hours 800 2,400 12,800

Monthly allocated overhead cost $80,000 $16,000 $4,000
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38.

Dalton noted that the current cost accounting system assigned all overhead to products
based on direct labor hours using a predetermined overhead rate.

a. Using the data gathered by Dalton, calculate the predetermined OH rate based on
direct labor hours.

b. Find the predetermined OH rate per machine hour that would allocate the current
total amount of overhead ($100,000) to the three product lines.

c. Dalton believes the current overhead allocation is distorting the profitability of the
product lines; determine the amount of overhead that would be allocated to each
product line if machine hours were the basis of overhead allocation.

d. Why are the overhead allocations using direct labor hours and machine hours so
different? Which is the better allocation?

LO.1-LO.3 (Overhead Application) Sunny Systems manufactures solar panels. The
company has a theoretical capacity of 50,000 units annually. Practical capacity is 80
percent of theoretical capacity, and normal capacity is 80 percent of practical capac-
ity. The firm is expecting to produce 30,000 units next year. The company president,
Deacon Daniels, has budgeted the following factory overhead costs for the coming
year:

Indirect materials: $2.00 per unit

Indirect labor: $144,000 plus $2.50 per unit

Utilities for the plant: $6,000 plus $0.04 per unit

Repairs and maintenance for the plant: $20,000 plus $0.34 per unit
Material handling costs: $16,000 plus $0.12 per unit

Depreciation on plant assets: $210,000 per year

Rent on plant building: $50,000 per year

Insurance on plant building: $12,000 per year

a. Determine the cost formula for total factory overhead in the format of y = a + 2.X.
b. Determine the total predetermined OH rate for each possible overhead application
base.

c. Assume that Sunny Systems produces 35,000 units during the year and that actual
costs are exactly as budgeted. Calculate the overapplied or underapplied overhead
for each possible overhead allocation base.

LO.1-LO.3 (Predetermined OH rates; flexible budget; capacity) Battle Creek
Storage Systems budgeted the following factory overhead costs for the upcoming year
to help calculate variable and fixed predetermined overhead rates.

Indirect material: $2.50 per unit produced

Indirect labor: $3.00 per unit produced

Factory utilities: $3,000 plus $0.02 per unit produced

Factory machine maintenance: $10,000 plus $0.50 per unit produced
Material handling charges: $8,000 plus $0.12 per unit produced
Machine depreciation: $0.03 per unit produced

Building rent: $12,000

Supervisors'salaries: $72,000

Factory insurance: $6,000

The company produces only one type of product that has a theoretical capacity of
100,000 units of production during the year. Practical capacity is 80 percent of theo-
retical, and normal capacity is 90 percent of practical. The company’s expected produc-
tion for the upcoming year is 70,000 units.
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40.

a. Prepare a flexible budget for the company using each level of capacity.

b. Calculate the predetermined variable and fixed overhead rates for each capacity
measure (round to the nearest cent when necessary).

c. The company decides to apply overhead to products using expected capacity as the
budgeted level of activity. The firm actually produces 70,000 units during the year.
All actual costs are as budgeted.

1. Prepare journal entries to record the incurrence of actual overhead costs
and to apply overhead to production. Assume cash is paid for costs when
appropriate.

2. What is the amount of underapplied or overapplied fixed overhead at year-
end?

d. Which measure of capacity would be of most benefit to management and why?

LO.1 & LO.3 (Plant vs. departmental OH rates) Idaho Mechanical Systems has
two departments: Fabrication and Finishing. Three workers oversee the 25 machines
in Fabrication. Finishing uses 35 crafters to hand-polish output, which is then run
through buffing machines. Product CG9832-09 uses the following amounts of direct

labor and machine time in each department:

Fabrication Finishing
Machine hours 10.00 0.30
Direct labor hours 0.02 2.00

Following are the budgeted overhead costs and volumes for each department for the
upcoming year:

Fabrication Finishing
Budgeted overhead $635,340 $324,000
Budgeted machine hours 72,000 9,300
Budgeted direct labor hours 4,800 48,000

a. What is the plantwide OH rate based on machine hours for the upcoming year?
How much overhead will be assigned to each unit of Product CG9832-09 using
this rate?

b. Idaho Mechanical’s auditors inform management that departmental predetermined
OH rates using machine hours in Fabrication and direct labor hours in Finishing
would be more appropriate than a plantwide rate. What would the OH rates be for
each department? How much overhead would have been assigned to each unit of

Product CG9832-09 using departmental rates?

c. Discuss why departmental rates are more appropriate than plantwide rates for Idaho
Mechanical.

LO.1 & LO.3 (Plant vs. departmental OH rates) Red River Farm Machine makes a
wide variety of products, all of which must be processed in the Cutting and Assembly
departments. For the year 2010, Red River budgeted total overhead of $993,000, of
which $385,500 will be incurred in Cutting and the remainder will be incurred in
Assembly. Budgeted direct labor and machine hours are as follows:

Cutting Assembly

Budgeted direct labor hours 27,000 3,000
Budgeted machine hours 2,100 65,800
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Two products made by Red River are the RW22SKI and the SD45ROW. The follow-

ing cost and production time information on these items has been gathered:

RW22SKiI SD45ROW
Direct material $34.85 $19.57
Direct labor rate in Cutting $20.00 $20.00
Direct labor rate in Assembly $ 8.00 $ 8.00
Direct labor hours in Cutting 6.00 4.80
Direct labor hours in Assembly 0.03 0.05
Machine hours in Cutting 0.06 0.15
Machine hours in Assembly 5.90 9.30

a.

What is the plantwide predetermined OH rate based on (1) direct labor hours and (2)

machine hours for the upcoming year? Round all computations to the nearest cent.

. What are the departmental predetermined OH rates in Cutting and Assembly

using the most appropriate base in each department? Round all computations to
the nearest cent.

. What are the costs of products RW22SKI and SD45ROW using (1) a plantwide

rate based on direct labor hours, (2) a plantwide rate based on machine hours, and
(3) departmental rates calculated in part (b)?

. A competitor manufactures a product that is extremely similar to RW22SKI and

sells each unit of it for $310. Discuss how Red River’s management might be influ-
enced by the impact of the different product costs calculated in part (c).

LO.2 (Under/Overapplied OH; OH disposition) Grand Island Brake Co. budgeted
the following variable and fixed overhead costs for 2010:

Variable indirect labor $100,000
Variable indirect materials 20,000
Variable utilities 80,000
Variable portion of other mixed costs 120,000
Fixed machinery depreciation 62,000
Fixed machinery lease payments 13,000
Fixed machinery insurance 16,000
Fixed salaries 75,000
Fixed utilities 12,000

The company allocates overhead to production using machine hours. For 2010, ma-

chine hours have been budgeted at 40,000.

a.

Determine the predetermined variable and fixed OH rates for Grand Island Brake
Co. The company uses separate variable and fixed manufacturing overhead control
accounts.

. During 2010, the company used 43,000 machine hours during production and

incurred a total of $273,600 of variable overhead costs and $185,680 of fixed over-
head costs. Prepare journal entries to record the incurrence of the actual overhead
costs and the application of overhead to production.

What amounts of underapplied or overapplied overhead exist at year-end 2010?

. 'The company’s management believes that the fixed overhead amount calculated

in part (a) should be considered immaterial. Prepare the entry to close the Fixed
Overhead Control account at the end of the year.
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e. Management believes that the variable overhead amount calculated in part (a) should
be considered material and should be prorated to the appropriate accounts. At year-
end, balances were as follows for inventory and Cost of Goods Sold accounts:

Raw Material Inventory $ 25,000
Work in Process Inventory 234,000
Finished Goods Inventory 390,000
Cost of Goods Sold 936,000

Prepare the entry to close the Variable Overhead Control account at the end of the
year.

42. LO.4 (Analyzing mixed costs) Wisconsin Dairy determined that the total predeter-
mined OH rate for costing purposes is $26.80 per cow per day (referred to as an animal
day). Of this, $25.20 is the variable portion. Overhead cost information for two levels
of activity within the relevant range are as follows:

4,000 6,000
Animal Days Animal Days
Indirect materials $25,600 $38,400
Indirect labor 56,000 80,000
Maintenance 10,400 13,600
Utilities 8,000 12,000
All other 15,200 21,600

a. Determine the fixed and variable values for each of the preceding overhead items,
and determine the total overhead cost formula.

b. Assume that the total predetermined OH rate is based on expected annual capacity.
What is this level of activity for the company?

c. Determine expected overhead costs at the expected annual capacity.

d. If the company raises its expected capacity by 3,000 animal days above the present
level, calculate a new total overhead rate for product costing.

Excel 43. LO.4 (High-low; least squares regression) Green Shade manufactures insulated
_ windows. The firm’s repair and maintenance (R&M) cost is mixed and varies most
A directly with machine hours worked. The following data have been gathered from
\%&’ recent operations:
Month MHs R&M Cost
May 1,400 $ 9,000
June 1,900 10,719
July 2,000 10,900
August 2,500 13,000
September 2,200 11,578
October 2,700 13,160
November 1,700 9,525
December 2,300 11,670

a. Use the high—low method to estimate a cost formula for repairs and maintenance.
b. Use least squares regression to estimate a cost formula for repairs and maintenance.

c. Does the answer to part (a) or to part (b) provide the better estimate of the relation-
ship between repairs and maintenance costs and machine hours? Why?
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LO.4 (Least squares) Bon Voyage provides charter cruises in the eastern Caribbean.
Tina Louise, the owner, wants to understand how her labor costs change per month.
She recognizes that the cost is neither strictly fixed nor strictly variable. She has gath-
ered the following information and has identified two potential predictive bases, num-
ber of charters and gross receipts:

Number of
Month Labor Costs Charters Gross Receipts ($000)
January $ 8,000 10 $ 12
February 9,200 14 18
March 12,000 22 26
April 14,200 28 36
May 18,500 40 60
June 28,000 62 82
July 34,000 100 120
August 30,000 90 100
September 24,000 80 96

Using the least squares method, develop a labor cost formula using
a. number of charters

b. gross receipts

LO.5 (Flexible budgets) Joe’s Lawn Care Service primarily mows lawns for residen-
tial customers. Management has determined direct labor hours is the primary cost
driver and has developed the following cost equations based on direct labor hours:

Grooming supplies (variable) y =50+ $4.00X
Direct labor (variable) y =350+ 512X
Overhead (mixed) y = $8,000 + $1.00X

a. Prepare a flexible budget for each of the following activity levels: 550, 600, 650, and
700 direct labor hours.

b. Determine the total cost per direct labor hour at each of the levels of activity.

c. 'The company normally records 650 direct labor hours during June. Each job typi-
cally takes 1.45 hours of labor time. If management wants to earn a profit equal to
40 percent of the costs incurred, what should the charge be to an average lawn-care
customer?

LO.1 & LO.5 (Flexible budgets; predetermined OH rates) The Splash makes large
fiberglass swimming pools and uses machine hours and direct labor hours to apply
overhead in the Production and Installation departments, respectively. The monthly
cost formula for overhead in Production is y = $7,950 + $4.05 MH; the overhead cost
formula in Installation is y = $6,150 + $14.25 DLH. These formulas are valid for a
relevant range of activity up to 6,000 machine hours in Production and 9,000 direct
labor hours in Installation.

Each pool is estimated to require 25 machine hours in Production and 60 hours of
direct labor in Installation. Expected capacity for the year is 120 pools.

a. Prepare a flexible budget for Production at possible annual capacities of 2,500,
3,000, and 3,500 machine hours. Prepare a flexible budget for Installation at pos-
sible annual capacities of 6,000, 7,000, and 8,000 machine hours.

b. Prepare a budget for next month’s variable, fixed, and total overhead costs for each
department assuming that expected production is eight pools.

Excel
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c. Calculate the total overhead cost to be applied to each pool scheduled for produc-
tion in the coming month if expected capacity is used to calculate the predeter-
mined OH rates.

47. LO.5 (Flexible budgets) Tom Snider is a staff accountant for BigBiz. Snider was

48.

recently given the task of developing a monthly flexible budget formula for several
manufacturing costs. He was told that his equations would be used as an aid in devel-
oping future budgets for these manufacturing costs and he was told to put his results
into an equation in the form y = a + 4X for each cost. Snider gathered data and used
high—low analysis to obtain the flexible budget formulas. Rather than using a single
activity measure, he decided to use two. Thus, for each manufacturing cost analyzed, he
developed two equations. However, after analyzing several equations, Snider became
perplexed over his results because the results from the two equations were very differ-
ent in some cases. Snider has asked you, his colleague, how he should decide which of
the two estimated equations for each manufacturing cost he should submit to his boss.
To illustrate his dilemma, Snider provided you with his two equations for repairs and
maintenance expense, which follow.

Using machine hours: y = $15,000 + $20X
Using direct labor hours: y = $450,000 + $4X

What advice will you give Snider?

LO.6 & LO.7 (Convert variable to absorption; ethics) Georgia Shacks produces
small outdoor buildings. The company began operations in 2010, producing 2,000
buildings and selling 1,500. A variable costing income statement for 2010 follows.
During the year, variable production costs per unit were $800 for direct material, $300
for direct labor, and $200 for overhead.

GEORGIA SHACKS
Income Statement (Variable Costing)
For the Year Ended December 31,2010

Sales $3,750,000
Variable cost of goods sold
Beginning inventory S 0
Cost of goods manufactured 2,600,000
Cost of goods available for sale $2,600,000
Less ending inventory (650,000) (1,950,000)
Product contribution margin $1,800,000
Less variable selling and administrative expenses (270,000)
Total contribution margin $1,530,000
Less fixed expenses

Fixed factory overhead $1,500,000

Fixed selling and administrative expenses 190,000 (1,690,000)
Income before taxes $ (160,000)

'The company president is upset about the net loss because he wanted to borrow funds
to expand capacity.

a. Prepare a pre-tax absorption costing income statement.

b. Explain the source of the difference between the pre-tax income and loss figures
under the two costing systems.
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c. Would it be appropriate to present an absorption costing income statement to the
local banker, considering the company president’s knowledge of the net loss deter-
mined under variable costing? Explain.

d. Assume that during the second year of operations, Georgia Shacks produced 2,000
buildings, sold 2,200, and experienced the same total fixed costs as in 2010. For the
second year:

1. Prepare a variable costing pre-tax income statement.
2. Prepare an absorption costing pre-tax income statement.

3. Explain the difference between the incomes for the second year under the two
systems.

LO.6 & LO.7 (Absorption and variable costing) Bird’s Eye View manufactures sat-
ellite dishes used in residential and commercial installations for satellite-broadcasted
television. For each unit, the following costs apply: $50 for direct material, $100 for
direct labor, and $60 for variable overhead. The company’s annual fixed overhead cost
is $750,000; it uses expected capacity of 12,500 units produced as the basis for apply-
ing fixed overhead to products. A commission of 10 percent of the selling price is paid
on each unit sold. Annual fixed selling and administrative expenses are $180,000. The
following additional information is available:

2010 2011
Selling price per unit $ 500 $ 500
Number of units sold 10,000 12,000
Number of units produced 12,500 11,000
Beginning inventory (units) 7,500 10,000
Ending inventory (units) 10,000 ?

Prepare pre-tax income statements under absorption and variable costing for the years
ended 2010 and 2011, with any volume variance being charged to Cost of Goods Sold.
Reconcile the differences in income for the two methods.

LO.6 & LO.7 (Absorption costing vs. variable costing) Since opening in 2009,
Akron Aviation has built light aircraft engines and has gained a reputation for reli-
able and quality products. Factory overhead is applied to production using direct labor
hours and any underapplied or overapplied overhead is closed at year-end to Cost of
Goods Sold. The company’s inventory balances for the past three years and income
statements for the past two years follow.

Inventory Balances 12/31/09 12/31/10 12/31/11
Direct Material $22,000 $30,000 $10,000
Work in Process

Costs $40,000 $48,000 $64,000

Direct labor hours 1,335 1,600 2,100
Finished Goods

Costs $25,000 $18,000 $14,000

Direct labor hours 1,450 1,050 820
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COMPARATIVE INCOME STATEMENTS

2010 2011
Sales $840,000 $1,015,000
Cost of goods sold
Finished goods, 1/1 $ 25,000 $ 18,000
Cost of goods manufactured 556,000 673,600
Total available $581,000 $691,600
Finished goods, 12/31 (18,000 (14,000)
CGS before overhead adjustment $563,000 $677,600
Underapplied factory overhead 17,400 19,300
Cost of goods sold (580,400) (696,900)
Gross margin $259,600 $ 318,100
Selling expenses $ 82,000 $ 95,000
Administrative expenses 70,000 75,000
Total operating expenses (152,000) (170,000)
Operating income $107,600 $ 148,100

The same predetermined OH rate was used to apply overhead to production orders in
2010 and 2011. The rate was based on the following estimates:

Fixed factory overhead $ 25,000
Variable factory overhead $155,000
Direct labor cost $150,000
Direct labor hours 25,000

In 2010 and 2011, actual direct labor hours expended were 20,000 and 23,000, respec-
tively. Raw material costing $292,000 was issued to production in 2010 and $370,000
in 2011. Actual fixed overhead was $37,400 for 2010 and $42,300 for 2011, and the
planned direct labor rate per hour was equal to the actual direct labor rate. Actual
variable overhead was equal to applied variable overhead.

For both years, all of the reported administrative costs were fixed. The variable por-
tion of the reported selling expenses results from a commission of 5 percent of sales
revenue.

a. For the year ending December 31, 2011, prepare a revised income statement using
the variable costing method.

b. Describe both the advantages and disadvantages of using variable costing.

LO.1, LO.6, & LO.7 (Overhead application; absorption costing; ethics; writing)
Prior to the start of fiscal 2010, managers of MultiTech hosted a Web conference for
their shareholders, financial analysts, and members of the financial press. During the
conference, the CEO and CFO released the following financial projections for 2010 to

the attendees (amounts in millions):

Sales $40,000
Cost of Goods Sold (32,000
Gross Margin $ 8,000
Operating expenses (4,000
Operating income $ 4,000

As had been their custom, the CEO and CFO projected confidence that the firm
would achieve these goals, even though their projections had been significantly more
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positive than the actual results for 2009. Not surprisingly, the day following the Web

conference, MultiTech’s stock rose 15 percent.

In early October 2010, the CEO and CFO of MultiTech met and developed
revised projections for fiscal 2010, based on actual results for the first three quarters
of the year and projections for the final quarter. Their revised projections for 2010
follow:

Sales $38,000
Cost of Goods Sold (30,500)
Gross Margin $ 7,500
Operating expenses (4,000)
Operating income $ 3,500

Upon reviewing these numbers, the CEO turned to the CFO and stated, “I think the
market will be forgiving if we come in 5 percent light on the top line (sales), but if we
miss operating income by 12.5 percent ($500 + $4,000) our stock is going to get ham-

mered when we announce fourth quarter and annual results.”

The CFO mulled the situation over for a couple of days and started to develop
a strategy to increase reported income by increasing production above planned lev-
els. She believed this strategy could successfully move $500 million from Cost of
Goods Sold to Finished Goods Inventory. If so, the firm could meet its early profit
projections.

a. How does increasing production, relative to the planned level of production, decrease

Cost of Goods Sold?

b. What other accounts are likely to be affected by a strategy of increasing production
to increase income?

c. Is the CFO’s plan ethical? Explain.

d. If you were a stockholder of MultiTech and carefully examined the 2010 financial
statements, how might you detect the results of the CFO’s strategy?

LO.6 & LO.7 (Absorption vs. variable costing) Tomm’s T’s is 2 New York—based
company that produces and sells t-shirts. The firm uses variable costing for internal
purposes and absorption costing for external purposes. At year-end, financial informa-
tion must be converted from variable costing to absorption costing to satisfy external
requirements.

At the end of 2009, management anticipated that 2010 sales would be 20 percent
above 2009 levels. Thus, production for 2010 was increased by 20 percent to meet the
expected demand. However, economic conditions in 2010 kept sales at the 2009 unit
level of 40,000. The following data pertain to 2009 and 2010:

2009 2010
Selling price per unit $22 $22
Sales (units) 40,000 40,000
Beginning inventory (units) 4,000 4,000
Production (units) 40,000 48,000
Ending inventory (units) 4,000 ?

Per-unit production costs (budgeted and actual) for 2009 and 2010 were:

Material $2.50
Labor 4.00
Overhead 1.75

Total 8.25
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Annual fixed costs for 2009 and 2010 (budgeted and actual) were:

Production $120,000
Selling and administrative 130,000
Total $250,000

The predetermined OH rate under absorption costing is based on an annual capacity
of 60,000 units. Any volume variance is assigned to Cost of Goods Sold. Taxes are to
be ignored.

a. Present the income statement based on variable costing for 2010.
b. Present the income statement based on absorption costing for 2010.

c. Explain the difference, if any, in the income figures. Assuming that there is no Work
in Process Inventory, provide the entry necessary to adjust the book income amount
to the financial statement income amount if an adjustment is necessary.

d. The company finds it worthwhile to develop its internal financial data on a variable
costing basis. What advantages and disadvantages are attributed to variable costing
for internal purposes?

e. Many accountants believe that variable costing is appropriate for external report-
ing; many others oppose its use for external reporting. List the arguments for and
CMA adapted against the use of variable costing in external reporting.
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Activity-Based Management
and Activity-Based Costing

Objectives

After completing this chapter, you should be able to answer these questions:
LO.1T  Inan activity-based management system, what are value-added and
non-value-added activities?

LO.2  How do value-added and non-value-added activities affect manufacturing
cycle efficiency?

LO.3  Why must cost drivers be designated in an activity-based costing system?

LO.4  How are product and service costs computed using an activity-based
costing system?

LO.5  Under what conditions is activity-based costing useful in an organization
and what information do activity-based costing systems provide to
management?

LO.6  What criticisms have been directed at activity-based costing?
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LO.1 Inan activity-based
management system, what
are value-added and
non-value-added activities?

Chapter 4 Activity-Based Management and Activity-Based Costing

Introduction

To succeed in today’s global marketplace, companies must generate high-quality products or
services and have competitive cost structures. Actions taken to create cost efficiencies require
an understanding of the drivers, or underlying causes, of costs and not merely recognition of
cost predictors. Chapter 3 discusses computation of predetermined overhead (OH) rates using
what are typically considered traditional activity bases: direct labor costs, direct labor hours,
and machine hours. However, many alternative activity bases are available that can improve
management information and enhance the competitive advantage of an organization.

This chapter discusses activity-based management (ABM) and activity-based costing
(ABC). These two processes allow a more direct focus on the actions that occur in an orga-
nization and the overhead costs that are created by those actions. Used together, these tools
can help managers make better decisions about the design, production (or performance),
profitability, and pricing of products and services.

Activity-Based Management

Although specifically designated as an accounting function, determination of product cost is a
major concern for all managers. The profitability of a particular product or market, product pric-
ing policies, and investments to support production are issues that extend beyond accounting to
the areas of corporate strategy, marketing, and finance. In theory, the cost to produce a product
or to perform a service would not matter if enough customers were willing to buy that product or
service at a price high enough to cover its cost and provide a reasonable profit margin. In reality,
customers purchase a product or service only if they perceive an acceptable value for the price.

Management, then, should be concerned about an equitable relationship between sell-
ing price and value. Activity-based management (ABM) is a business process model that
focuses on controlling production or performance activities to improve customer value and
enhance profitability. As shown in Exhibit 4-1, ABM includes a variety of concepts that

help companies to

¢ produce more efficiently,

¢ determine costs more accurately, and

¢ control and evaluate performance more effectively.

A primary component of activity-based management is activity analysis, which is the process
of studying activities both to classify them and to devise ways of minimizing or eliminating
the activities that increase costs but provide little or no customer value. In a business context,
an activity is any repetitive action that is performed in fulfillment of a business function.

Value-Added versus Non-Value-Added Activities

If one takes a black-or-white perspective, activities are either value-added (VA) or
non-value-added (NVA). A value-added activity increases the worth of a product or ser-
vice to a customer and is one for which the customer is willing to pay. Alternatively, a
non-value-added activity increases the time spent on a product or service but does not
increase its worth. Non-value-added activities are unnecessary from the customer’s perspec-
tive. Therefore, NVA activities can be reduced, redesigned, or eliminated without affecting
the product’s or service’s market value or quality. Often an easy way to determine the value
provided by an activity is to ask “why” five times: if the answers represent valid business
reasons, the activity generally adds value; otherwise, it adds no value. Consider the following
“conversation” about storing a large quantity of flour at a pizza restaurant:

* Why are we storing flour? Because it was acquired before it was actually needed.
* Why was the flour acquired prior to need? Because it was acquired in a bulk purchase.

* Why was the flour bought in bulk? Because it is less expensive that way.
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Exhibit 4-1 | Components of Activity-Based Management

External Benefits
Improved Customer Value
Enhanced Profitability

Internal Benefits
More Efficient Production
More Accurate Cost Determination
More Effective Performance Evaluation
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CONCEPTS UNDERLYING ACTIVITY-BASED MANAGEMENT

* Why is it cheaper if buying in bulk creates costs for storing and moving the flour as well as
y p ying g g
possible costs of spillage or spoilage? Because those costs never occurred to me ... maybe
there’s a better way. (In this case, the “why” questions never made it past four times!)

Businesses can also engage in some activities that are essential (or appear to be essential)
to business operations but for which customers would not willingly choose to pay. These
activities are known as business-value-added activities. For instance, companies must pre-
pare invoices for documenting sales and collections. Customers realize invoice preparation
must occur, that it creates costs, and that its costs must be covered by product selling prices.
However, because invoice preparation adds no direct value to products and services, customers

would prefer not to pay for this activity through a higher selling price.

From a management perspective, the cost of making products or performing services must
be determined so that the company can charge a price for the items that is high enough to
cover costs and produce profits.! Activities consume resources, and, in turn, resource consump-
tion increases costs. Most prices are set by the marketplace rather than by an attempt to cover
the costs incurred by an individual company; therefore, companies that reduce or eliminate
NVA activities will obtain a larger profit margin when selling at market price than those com-
panies with higher costs. Additionally, if a company can sell at less than the “going” market
price because costs have declined, that company might be able to increase its market share.

To begin activity analysis, managers should first identify organizational processes. A
process is a series of activities that, when performed together, satisfy a specific objective.
Companies engage in processes for production, distribution, selling, administration, and
other company functions. Processes should be defined before a company tries to determine
relationships among activities. Most processes occur horizontally across organizational
functions and, thus, overlap multiple functional areas. For example, Exhibit 4-2 (p. 116)
shows how a production process also affects engineering, purchasing, receiving, warehousing,
accounting, human resources, and marketing. The complexity of the exhibit indicates why a
process should be defined in a more limited manner than simply “production.”

'Occasionally, product or service prices may be set at a level that is insufficient to cover costs. Such a pricing structure usually is
imposed to meet market competition, to establish a “presence”in a particular market segment, or to encourage the purchase of
related products or services.
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Exhibit 4-2 | Process Flow in an Organization

Engineering designs
the product and
determines materials
or components.

Purchasing finds
suppliers and
acquires materials
or components.

Accounting pays Warehousing stores the
the suppliers and materials or components
the employees. until needed.

Marketing
determines
whether the public
desires the product
and, if so, at what
selling price.

Human Resources
hires the people to
make the product.

Receiving
receives the
materials or
components.

Production

For each distinct process, a process map (or detailed flowchart) should be prepared to
indicate every step in every area that goes into making or doing something. Some of the
steps included on the process map are necessary and, therefore, must be performed for
the process to be completed. Other steps reflect those activities for which a valid business
answer to the “why” question cannot be found and, as such, are unnecessary.

After a process map has been developed, the time needed to perform the activities
should be noted and classified in one of four ways:

* Processing (service) time: the actual time spent performing all necessary functions to
manufacture the product or to perform the service; this time is VA.

¢ Inspection time: the time required to perform quality control other than what is inter-
nal to the process; this time is usually considered NVA unless the consumer would
actually be willing to pay for it (such as in the pharmaceutical or food industries).

¢ Transfer time: the time consumed moving products or components from one place to
another; this time is NVA.

¢ Idle time: the time goods spend in storage or waiting at a production operation for
processing; this time is NVA.

The time from the receipt to completion of an order for a product or service is equal to
value-added processing time plus non-value-added time. This total time is referred to as
cycle (or lead) time.

Total Cycle (or Lead) Time = Value-Added Time + Non-Value-Added Time

Although viewing inspection time and transfer time as non-value-added activities is the-
oretically correct, few companies can completely eliminate all quality control functions and
all transfer time. Understanding the NVA nature of these functions, however, should help
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managers strive to minimize such activities to the extent possible. Thus, companies should view
VA and NVA activities as occurring on a continuum and strive to eliminate or minimize those
activities that add the most time and cost and the least value.

Combining the process map and the time assessments produces a value chart that traces
a process from beginning to end. Exhibit 4-3 provides a value chart for a chemical produced
by Artesian Corporation. Note the excessive time consumed by storing and moving materials.
Value is added to products only when production actually occurs; thus, Artesian’s entire pro-
duction sequence has only 11 days of VA time.

Exhibit 4-3 | Value Chart for Artesian Corporation

Receiving | Quality Storage Move to Waiting Setup of WASENMIIA Moveto | Move to
Operations control production | foruse inspection | finishing

AT 1 5 5-30 25 5 25 2 25 25
time (days)
s [ BN .

Receiving | Move to Waiting Setup Finishing N« M Packaging Y[e\7R{) Storage Ship
Operations production| foruse loading
dock

Average >

time (days) 5 19
Total time in Assembling: 10 — 35 days Assembling value-added time: 2 days
Total time in Finishing: 14 — 29 days Finishing value-added time: 2 days
Total processing time: 24 — 64 days Total value-added time: 4 days
Total value-added time: 4 — 4 days
Total non-value-added time: 20 — 60 days

Non-value-added activities -

Value-added activities

Packaging may be a VA activity for some companies and a NVA activity for others.
Some products, such as liquids, require packaging; other products need little or no packaging.
Because packaging takes up about a third of the U.S.landfills and creates a substantial amount
of disposal cost, companies and consumers are beginning to focus their attention on reducing
or eliminating packaging.?

Constructing a value chart for every product or service would be extremely time-con-
suming, but a few such charts can quickly indicate where a company is losing time and
money through NVA activities. The cost of such activities can be approximated by using
estimates for storage facility depreciation, property taxes and insurance charges, wages for
employees who handle warehousing, and the capital costs of funds tied up in stored inven-
tory. Multiplying these cost estimates by times shown in the value chart will indicate the
amount by which costs could be reduced by eliminating NVA activities.

2For instance, in 2006, Wal-Mart announced a plan to begin using a “packaging scorecard”to measure its suppliers on their
ability to develop more environmentally friendly packaging and reduce overall packaging by 5 percent. This initiative is
expected to prevent millions of pounds of trash from reaching landfills and hundreds of thousands of metric tons of CO, from
entering the atmosphere. In 2008, Hewlett-Packard announced that it would sell its latest notebook PC to Wal-Mart in a recy-
cled laptop bag with 97 percent less packaging than for typical laptops. Source: http://www.greenbiz.com/news/2008/09/02/
hp-reduces-laptop-packaging (accessed 6/30/09).
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added and non-value-
added activities affect
manufacturing cycle
efficiency?
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Manufacturing Cycle Efficiency

Dividing total value-added processing time by total cycle time results in a measurement
referred to as manufacturing cycle efficiency (MCE).

Manufacturing Cycle Efficiency = Total Value-Added Time + Total Cycle Time

Using the information from Exhibit 4-3, Artesian Corporation’s MCE is 17 percent
(4 + 24) if the company operates with the least amount of NVA time or 6 percent
(4 + 64) if it operates with the greatest amount of NVA time.

Although 100 percent efficiency can never be achieved, most production processes add
value to products only approximately 10 percent of the time from raw material receipt
until shipment to customers. In other words, about 90 percent of manufacturing cycle time
is wasted or non-value-added time. But products act like magnets in regard to costs: the
longer the cycle time, the more opportunity the product has to “pull” costs to it.

A just-in-time (JIT) manufacturing process (discussed in detail in Chapter 18) seeks to
achieve substantially higher efliciency by producing components and goods at the precise time
they are needed by either the next production station or the consumer. Thus, the use of JIT
eliminates a significant amount of idle time (especially in storage) and substantially increases
manufacturing cycle efficiency. JIT also often relies on the use of automated technologies,
such as flexible manufacturing systems, which reduce processing time and increase MCE.

In a retail environment, cycle time relates to time between ordering and selling an item.
NVA activities in retail include shipping time from the supplier, delays spent counting mer-
chandise in the Receiving Department, and any storage time between receipt and sale. In a
service company, cycle time refers to the time between service order and service completion.
All time spent on activities that are not actual service performance or are “non-activities” (such
as delays in beginning a job) are considered NVA activities for that job. A service company
computes service cycle efficiency by dividing total actual service time by total cycle time.

Service Cycle Efficiency = Total Actual Service Time =+ Total Cycle Time

Non-value-added activities are attributable to three types of factors:

Factor Example Change

Systemic The need to manufacture Invest in new equipment that has
products in large batches to shorter setup times or can be adapted
minimize setup cost; the to the production of multiple prod-
need to respond to service ucts; redesign products to reduce or
jobs in order of urgency eliminate the need for new setups;

reduce situations that create urgency

Physical The need to move goods because Redesign plant and/or reconfigure
of inefficient plant or machine layout, machinery to improve product flow
especially in multistory buildings in and alleviate machine bottlenecks
which receiving and shipping
are on the ground floor but
storage and production are on
upper floors

Human The need to rework products Hire employees with the right skill

because of errors made by
employees who have improper
skills or received inadequate
training; delays caused by
people who waste time by
socializing at work

set or train them in the right skills;
have employees accept responsibil-
ity for their work and strive for total
quality control; emphasize the proper
performance measures related to
production times

Attempts to reduce NVA activities should be directed at all of these causes, but it is impera-
tive that management concentrate on reducing or eliminating those NVA activities that
create the highest costs. Focusing attention on eliminating NVA activities should cause
product/service quality to increase and cycle time and cost to decrease.
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Cost Driver Analysis

Companies engage in many activities that consume resources and cause costs to be incurrea.
All activities have cost drivers, defined in Chapter 2 as the factors that have direct cause-
and-effect relationships to a cost. Many cost drivers can be identified for an individual
business unit. For example, cost drivers for factory insurance are value of property, plant,
and equipment; number of accidents or claims occurring in a period; and inventory size.
Cost drivers are classified as either volume-related (such as labor or machine hours) or non-
volume-related (such as setups, work orders, or distance traveled), which generally reflect
the incurrence of specific transactions.

More cost drivers can generally be identified for a given activity than should be used
for cost accumulation or activity elimination. Management should limit the cost drivers
selected to a reasonable number and make certain that the cost of measuring a driver does
not exceed the benefit of using it. A cost driver should be easy to understand, directly
related to the activity being performed, and appropriate for performance measurement. For
example, Exhibit 4-4 shows six possible cost drivers for shipping cost, but the one that is
the easiest to track and measure is the distance of the trip.

Exhibit 4-4 | Potential Cost Drivers for Shipping Cost

Distance of Trip Breakdowns

Albuquerque,
NM to Gainesville, FL
1463 miles

Driver Vehicle Maintenance

Costs have traditionally been accumulated into one (total factory overhead) or two
(variable and fixed factory overhead) groups of costs, generally known as pools. These pooled
costs have then been assigned to products or services using one or two drivers, such as direct
labor hours and/or machine hours. Such a procedure causes few, if any, problems for finan-
cial statement preparation. However, the use of a minimal number of cost pools or cost
drivers can produce illogical product or service costs for internal managerial use in complex
production (or service) environments. Analyzing the cost drivers in conjunction with activ-
ity analysis can highlight activities that do not add value and, as such, can be targeted for
elimination to reduce costs and increase profitability. This information provides the basis
for management’s decisions for improving the process, benchmarking against competitors,
and increasing profitability.

LO.3 Why must cost
drivers be designated in
an activity-based costing
system?

Weather

Traffic
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Exhibit 4-5 | Levels of Costs

Classification Levels

Chapter 4 Activity-Based Management and Activity-Based Costing

Levels at Which Costs Are Incurred

To reflect more complex environments, the accounting system must first recognize that costs
are created and incurred because their drivers occur at different levels. This realization neces-
sitates using cost driver analysis, which investigates, quantifies, and explains the relation-
ships of drivers to their related costs. Traditionally, cost drivers were viewed as existing only
at the unit level: for example, labor hours or machine time expended to produce a product or
render a service. These unit-level costs are caused by the production or acquisition of a single
unit of product or the delivery of a single unit of service. Other drivers and their costs are
incurred for broader-based categories or levels of activity. These broader-based activity levels
have successively wider scopes of influence on products and product types. The levels are

* batch,
¢ product or process, and
* organizational or facility.

Exhibit 4-5 provides examples of the types of costs that occur at the various levels.

Unit-Level Costs

Types of Costs Necessity of Cost
Direct material Incur once for each unit
A
» Direct labor produced
Some machine costs, if
traceable

Purchase orders Incur once for each batch

Batch-Level Costs

Product/Process-

Setup produced
Inspection

Movement

Scrap, if related to

the batch

Engineering change

Level Costs

Organizational/

orders

Equipment maintenance
Product development
Scrap, if related to
product design

Support the overall production

Facility-Level Costs

or service process

Costs that are caused by a group of things being made, handled, or processed at a single
time are referred to as batch-level costs, such as the cost of machine setup. Assume that to
prepare a machine to cast product parts costs $900. Two different part types are to be manu-
factured during the day; therefore, two setups will be needed at a total cost of $1,800. The first
setup will generate 3,000 Type A parts; the machine will then be reset to generate 600 Type

3This hierarchy of costs was introduced by Robin Cooper in“Cost Classification in Unit-Based and Activity-Based Manufacturing
Cost Systems," Journal of Cost Management (Fall 1990), p. 6.
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B parts. These specific quantities of parts are needed for production because the company is
on a just-in-time production system. As the following calculations show, the cost per unit
depends on whether setup costs are considered unit-level or batch-level costs.

2 setups X $900 per setup = $1,800 total setup cost

Unit-Level Cost Assignment Batch-Level Cost Assignment
$1,800 + 3,600 = $0.50
#of  Costper Cost Cost per #of Parts Cost per Cost
Parts Part Assignment Batch in Batch Part Assignment
Type A 3,000 $0.50 $1,500 $ 900 3,000 $0.30 $ 900
TypeB 600 $0.50 300 900 600 1.50 ~ 900
Total 3,600 $1,800 $1,800 $1,800

The unit-level method assigns the majority of setup cost to Type A parts. However, because
setup cost is actually created by a batch-level driver, the batch-level cost assignments are
more appropriate. The batch-level perspective shows the commonality of the cost to the
parts within the batch and is more indicative of the relationship between the activity (setup)
and the driver (different production runs).

A cost caused by the development, production, or acquisition of different items is called
a product-level (process-level) cost. To illustrate this cost, assume that the engineering
department issued five engineering change orders (ECOs) during May. Of these ECOs, four
relate to Product R, one relates to Product S, and none relate to Product T. Each ECO costs
$6,000 to issue. During May, the company produced a total of 7,500 units of product: 1,000
units of Product R, 1,500 units of Product S, and 5,000 units of Product T. If ECO costs are
treated as unit-level costs, the following allocations would occur:

5 ECOs X $6,000 per ECO = $30,000 total ECO cost

Unit-Level Cost Assignment Product-Level Cost Assignment
$30,000 =+ 7,500 = $4.00

#of  Costper Cost #of  Costper Cost

Units Unit Assignment | ECOs ECO Assignment
Product R 1,000 $4.00 $ 4,000 4 $6,000 $24,000
Product S 1,500 $4.00 6,000 1 $6,000 6,000
Product T 5,000 $4.00 20,000 0 0
Total 7,500 530000 | s $30,000

Note that the unit-level method inappropriately assigns $20,000 of ECO cost to Product
T, which had no ECOs issued for it! Using a product- or process-level driver (number of
ECOs) for ECO costs would assign $24,000 of costs to Product R and $6,000 to Product
S, but these costs do not attach solely to the current month’s production. The ECO cost
should be allocated to all Product R and Product S units manufactured while these ECOs
are in effect because the changed design will benefit all that production. Since future produc-
tion of Products R and S is unknown at the end of May, no per-unit cost is shown in the
product-level cost assignment table. If management believes it is necessary to assign such
costs, estimates can be made about future production levels. If the estimates are reasonable,
no significant product cost distortions should arise for either internal or external reporting.

Certain costs, called organizational-level costs, are incurred for the sole purpose of sup-
porting facility operations. Such costs are common to many different activities and products or
services and can be assigned to products only on an arbitrary basis. Although organizational-level
costs should theoretically not be assigned to products at all, some companies attach them to goods
produced or services rendered because the amounts are insignificant relative to all other costs.
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General administration, rent, and
building security costs are examples
of organizational-level costs, which
are incurred to support the facility
operations in general.
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Accountants have traditionally (and incorrectly) assumed that
when costs did not vary with changes in production at the unit
level, those costs were fixed rather than variable. In reality, batch-,
product/process-, and organizational-level costs are all variable,
but they vary for reasons other than changes in production volume.
Therefore, to determine a valid estimate of product or service cost,
costs should be accumulated by cost level. Because unit-, batch-,
and product/process-level costs are all associated with units of
products or services (merely at different levels), these costs can be
summed at the product/service level to match with the revenues
generated by product sales. Organizational-level costs are not
product related, so they should be subtracted only in total from net
product revenues.

Cost Level Allocations Illustrated

Exhibit 4-6 shows how costs collected at the unit, batch, and prod-
uct/process levels can be aggregated to estimate a total product cost.
Each product cost is multiplied by the number of units sold, and that
amount (cost of goods sold) is subtracted from total product revenues
to obtain a product line profit or loss amount. These computations
would be performed for each product line and summed to determine
net product income or loss from which the unassigned organization-
al-level costs would be subtracted to find company profit or loss for
internal management use. In this model, the traditional distinction
between product and period costs (discussed in Chapter 2) can be and
is ignored. The emphasis is on modifying product profitability analysis
to focus on internal management purposes rather than on external
reporting. Because the approach in Exhibit 4-6 ignores the product/
period cost distinction required by generally accepted accounting prin-
ciples (GAAP), it is not currently acceptable for external reporting.

Data for Wainwright Manufacturing are presented in Exhibit 4-7 (p. 124) to illustrate
the difference in information that would result from recognizing multiple cost levels. Prior
to recognizing different levels of costs, Wainwright accumulated and allocated its factory
overhead costs among its three products (C, D, and E) on a machine-hour basis. Each prod-
uct requires one machine hour, but Product D is a low-volume, special-order line. The cost
information in the first section of Exhibit 4-7 indicates that all three products are profit-
able for Wainwright to produce and sell. After analyzing company activities, Wainwright’s
cost accountant began capturing costs at the different levels and assigning those costs to
products based on appropriate cost drivers. Individual details for this overhead assignment
are not shown, but the final assignments and resulting product profitability figures are pre-
sented in the second section of Exhibit 4-7. This more refined approach to assigning costs
shows that Product D is actually unprofitable for the company to produce.

Accountants have traditionally accumulated costs as transactions occurred and thus
focused on the cost’s amount rather than its source. However, this lack of consideration for
underlying causes of costs has often resulted in both a lack of ability to control costs and
flawed product cost data. Traditional cost allocations tend to subsidize low-volume specialty
products by misallocating overhead to high-volume, standard products. This problem occurs
because costs of the extra activities needed to make specialty products are assigned using the
one or very few drivers of traditional costing—and usually these drivers are volume based.*

“Interestingly, in 1954, Professor William J. Vatter noted that when cost accounting could no longer fulfill the management infor-
mation needs it was developed to meet, either it would have to change or it would be replaced with something else. The time
may have come for cost accounting to change by adopting new bases on which to collect and assign costs. Those bases are the
activities that drive or create the costs. [William J. Vatter, “Tailor-Making Cost Data for Specific Uses,"in L. S. Rosen, ed., Topics in
Managerial Accounting (Toronto: McGraw-Hill Ryerson Ltd., 1954, p. 194
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Exhibit 4-6 | Determining Product Profitability and Company Profit

Product Unit Selling Price X Product Unit Volume = Total product revenue (1)

UNIT-LEVEL
COSTS
o Direct material
e Direct labor
o Machine energy

BATCH-LEVEL
COSTS

o Machine setup
o Purchasing/
ordering
o Material

handling

PRODUCT/PROCESS-
LEVEL COSTS
Engineering
changes
Product
development
Product design

Allocate over
number of units
produced

Allocate over
number of units
in batch

Allocate over
number of units
expected to be
produced in
related product
line

N Cost per

unit

Cost per
unitin
batch

Cost per
unitin
product
line

Total product
cost per unit

Total Product Cost per Unit X Product Unit Volume = Total Product Cost (2)
INTERNAL FINANCIAL STATEMENT PRESENTATION

L

Total product revenue (1 above)
Total product cost (2 above)

Net product margin
All other net product margins?

Total margin provided by products

ORGANIZATIONAL- or
FACILITY-LEVEL COSTSP

o Corporate/divisional
administration
e Facility depreciation

Company profit or loss

2Calculations are made for each product line using the same method as above.
"Some of these costs could be assignable to specific products or services and would be included in determining product cost per unit.
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Exhibit 4-7 | Wainwright Manufacturing Product Profitability Analysis

Total overhead cost $1,505,250
Total machine hours 111,500

Overhead rate per machine hour $13.50

Product C Product D Product E
(5,000 Units) (1,500 Units) (105,000 Units)
Unit Total Unit Total Unit Total Total
Product revenue $50.00 $250,000 $45.00 $67,500 $40.00  $4,200,000 $4,517,500
Product costs
Direct $20.00 $100,000 $20.00 $30,000 S 9.00 S 945,000
Overhead 13.50 67,500 13.50 20,250 13.50 1,417,500
Total $33.50 $167,500 $33.50 $50,250 $22.50 $2,362,500 (2,580,250)
Net income S 82,500 $17,250 $1,837,500 $1,937,250
Product C Product D Product E
(5,000 Units) (1,500 Units) (105,000 Units)
Unit Total Unit Total Unit Total Total
Product revenue $50 $250,000 $45 $ 67,500 $40 $4,200000  $4,517,500
Product costs
Direct $20 $100,000 $20 $ 30,000 $9 S 945,000
Overhead
Unit level 8 40,000 12 18,000 6 630,000
Batch level 9 45,000 19 28,500 3 315,000
Product level 3 15,000 15 22,500 2 210,000
Total $4:0 $200,000 Sg $ 99,000 g $2,100,000 (2,399,000)
Product line income or (loss) $ 50,000 $(31,500) $2,100,000 $2,118,500
Organizational-level costs (181,250)
Net income $1,937,250

LO.4 How are product
and service costs computed
using an activity-based
costing system?

Activity-Based Costing

Activity-based costing (ABC) is a cost accounting system that focuses on an organi-
zation’s activities and collects costs on the basis of the underlying nature and extent of
those activities. Multiple predetermined OH rates are then calculated using the various
cost drivers of organizational activities. ABC focuses on attaching costs to products and
services based on the activities conducted to produce, perform, distribute, and support
those products and services. The three fundamental components of activity-based cost-

ing are

* recognizing that costs are incurred at different organizational levels,

¢ accumulating costs into related cost pools, and

* using multiple cost drivers to assign costs to products and services.
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Two-Step Allocation

After being recorded in the general ledger and sub-ledger accounts, costs in an
ABC system are accumulated in activity center cost pools. An activity center is any
part of the production or service process for which management wants a separate
reporting of costs. In defining these centers, management should consider the fol-
lowing issues:

¢ geographical proximity of equipment

¢ defined centers of managerial responsibility

* magnitude of product costs

¢ the need to keep the number of activity centers manageable

Costs having the same driver are accumulated in pools reflecting the appropriate level of
cost incurrence (unit, batch, or product/process). The fact that a relationship exists between
a cost pool and a cost driver indicates that if the cost driver can be reduced or eliminated,
the related cost should also be reduced or eliminated.

Gathering costs in pools having the same cost drivers allows managers to view an
organization’s activities cross-functionally. Companies not using ABC often accumu-
late overhead in departmental, rather than plantwide, cost pools. This type of accumula-
tion reflects a vertical-function approach to cost accumulation; however, production and
service activities are horizontal by nature. A product or service flows through an orga-
nization, affecting numerous departments as it goes. Using a cost driver approach to
develop cost pools allows managers to more clearly focus on the cost effects created
in making a product or performing a service than was traditionally possible.

After accumulation, costs are allocated out of the activity center cost pools and assigned
to products and services by use of a second type of driver. An activity driver measures the
demands placed on activities and, thus, the resources consumed by products and services.
An activity driver often indicates an activity’s output. The process of cost assignment is
the same as the overhead application process illustrated in Chapter 3. Exhibit 4-8 (p. 126)
illustrates this two-step allocation process of tracing costs to products and services in an

ABC system.

As illustrated in Exhibit 4-8, the cost drivers for the collection stage can differ from
the activity drivers used for the allocation stage because some activity center costs are not
traceable to lower levels of activity. Costs at the lowest (unit) level of activity should be
allocated to products by use of volume- or unit-based drivers. Costs incurred at higher
(batch and product/process) levels can also be allocated to products by use of volume-
related drivers, but the volume measure should include only those units associated with
the batch or the product/process. Exhibit 4-9 (p. 126) provides some common drivers for
various activity centers.

Three significant cost drivers that have traditionally been disregarded are related to
variety and complexity:
* Product variety refers to the number of different types of products made
* Product complexity refers to the number of components included in a product
¢ Process complexity refers to the number of processes through which a product flows
These characteristics create additional overhead costs for activities such as warehous-
ing, purchasing, setups, and inspections—all of which can be seen as “long-term vari-
able costs” because they will increase as the number and types of products increase.

Therefore, accountants should consider using items such as number of product types,
number of components, and number of necessary processes as the cost drivers for apply-

ing ABC.
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Exhibit 4-8 | Tracing Costs in an Activity-Based Costing System

COSTS INITIALLY COST ACTIVITY
RECORDED DRIVER ACTIVITY DRIVER
(By department and (Used to assign CENTER (Used to assign COST
general ledger accounts) costs to cost pools) COST POOL costs to cost objects) OBJECTS

$ Number of setups Number of setup

hours

Overhead

Number of Machine Processing time

Power Cost

Dollars

Consumed machine hours per unit

Square footage of Storage time per

Warehouse
Cost

occupied space square foot occupied

resulting -
i Individual products

Non-Value-
Added
Activities

Value-
Added

Activities

Work to eliminate
or reduce

Exhibit 4-9 | Activity Drivers
Activity Center Activity Drivers
Accounting Reports requested; dollars expended

Human resources
Data processing
Production engineering

Quality control
Plant services

Material services

Utilities
Production shops

Job change actions; hiring actions; training hours;
counseling hours

Reports requested; transactions processed; programming
hours; program change requests

Hours spent in each shop; job specification changes
requested; product change notices processed

Hours spent in each shop; defects discovered; samples analyzed

Preventive maintenance cycles; hours spent in each shop;
repair and maintenance actions

Dollar value of requisitions; number of transactions
processed; number of personnel in direct support

Direct usage (metered to shop); space occupied

Fixed per-job charge; setups made; direct labor; machine
hours; number of moves; material applied

Source: Michael D. Woods, “Completing the Picture: Economic Choices with ABC," Management Accounting
(December 1992), p. 54. Reprinted from Management Accounting. Copyright by Institute of Management Accountants,
Montvale, NJ.
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Activity-Based Costing Illustrated

A detailed ABC example is shown in Exhibit 4-10. The process begins by gathering
information about the activities and costs for a factory maintenance department. Costs
are then assigned to specific products based on activities. This department allocates its
total human resources cost among the three activities performed in that department
based on the number of employees in each area. This allocation reflects the fact that
occurrences of a specific activity, rather than volume of production or service, drive work
performed in the department. One of the company’s products is Z4395, a rather complex
unit with relatively low demand. Note that the cost allocated to it with the activity-based
costing system is 132 percent higher than the cost allocated with the traditional alloca-
tion system ($1.564 vs. $0.675)!

Discrepancies in cost assignments between traditional and activity-based costing
methods are not uncommon. Activity-based costing systems indicate that significant
resources are consumed by low-volume products and complex production operations.
Studies have shown that, after the implementation of activity-based costing, the costs of
high-volume standard products determined by the ABC system are often anywhere from

Exhibit 4-10 | lllustration of Activity-Based Costing Allocation

Factory Maintenance Department: The conventional system assigns this department’s
human resources costs to products using direct labor hours (DLHs). The department had
nine employees and incurred $450,000 (or $50,000 per employee) of human resources
costs in 2010. For 2010, expected DLHs had been 200,000. In 2010, 10,000 units of Z4395
were produced using 3,000 DLHs.

TRADITIONAL ALLOCATION

Traditional cost per DLH is $2.25 (or $450,000 =+ 200,000)
Allocation to Z4395 = (3,000 X $2.25) = $6,750; $6,750 = 10,000 = $0.675 per unit

ABC ALLOCATION
Stage 1
Trace costs from general ledger and subsidiary ledger accounts to activity center pools
according to number of employees:
Regular maintenance—uses five employees; $250,000 is allocated to this activity;
second-stage allocation to be based on machine hours (MHs)
Preventive maintenance—uses two employees; $100,000 is allocated to this activity;
second-stage allocation to be based on number of setups
Repairs—uses two employees; $100,000 is allocated to this activity; second-stage
allocation is based on number of machine starts

Stage 2
Allocate activity center cost pools to products using cost drivers chosen for each cost pool.
2010 activity of second-stage drivers: 500,000 MHs; 5,000 setups; 100,000 machine starts

Step 1:  Allocate costs per unit of activity of second-stage cost drivers.
- Regular maintenance: $250,000 - 500,000 MHs = $0.50 per MH
- Preventive maintenance: $100,000 = 5,000 setups = $20 per setup
- Repairs: $100,000 =+ 100,000 machine starts = $1 per machine start

Step 2:  Allocate costs to products using quantity of second-stage cost drivers consumed
in making these products. The following quantities of activity are relevant to the
10,000 units of Z4395: 30,000 MHs; 30 setups; and 40 machine starts.

Allocation to Z4395 = (30,000 X $0.50) + (30 X $20) + (40 X $1) = $15,640 for 10,000 units,
or $1.564 per unit
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LO.5 Under what conditions
is activity-based costing
useful in an organization and
what information do activity-
based costing systems
provide to management?
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10 to 30 percent lower than costs determined by traditional cost systems. Costs assigned
to low-volume complex specialty products tend to increase from 100 to 500 percent after
implementing ABC, although some cases have shown significantly higher percentage
increases in costs. Thus, ABC typically shifts a substantial amount of overhead cost from
standard high-volume products to premium special-order low-volume products. The
ABC costs of moderately complex products and services (those that are neither extremely
simple nor complex nor produced in extremely low or high volumes) tend to remain
approximately the same as the costs calculated using traditional costing methods.

Managers in many manufacturing companies are concerned about the product cost-
ing information provided by traditional cost accounting systems. Although such product
costs are reasonable for use in preparing financial statements, they often have limited value
for management decision making and cost control—the latter being the “top concern” of
almost 72 percent of managers participating in a 2005 survey by Industry Week magazine.’
Companies that have the following characteristics might want to reevaluate their cost sys-
tems and implement ABC:

¢ production or performance of a wide variety of products or services;
¢ high overhead costs that are not proportional to the unit volume of individual products;

* significant automation that has made it increasingly difficult to assign overhead to prod-
ucts using the traditional direct labor or machine-hour bases;

¢ profit margins that are difficult to explain; and/or

¢ difficult-to-make products that show big profits and easy-to-make products that show
losses.®

Although the preceding discussion addresses costs normally considered product costs,
activity-based costing is also applicable to selling and administrative costs. Many companies
use an ABC system to allocate corporate overhead costs to their revenue-producing units based
on the number of reports, documents, customers, or other reasonable measures of activity.

Determining Whether ABC Is Useful

Although not every accounting system using direct labor or machine hours to assign over-
head costs produces inaccurate cost information, a great deal of information can be lost
in the accounting systems of companies that ignore activity and cost relationships. Some
general indicators can alert managers to the need to review the relevance of the cost infor-
mation their system is providing. Several of these indicators are more relevant to manu-
facturing entities, whereas others are equally applicable to both manufacturing and service
businesses. Factors to consider include the

* number and diversity of products or services produced,

* diversity and differential degree of support services used for different products,
* extent to which common processes are used,

 effectiveness of current cost allocation methods, and

* rate of growth of period costs.”

Additionally, if ABC is implemented, the new information will change manage-
ment decisions on/y if management is free to set product/service prices, there are
no strategic constraints in the company, and the company has developed a culture
of cost reduction. The following circumstances could indicate the need to consider

using ABC.

>Tonya Vinas, Jill Jusko, and Bruce Vernyi, A Map of the World," Industry Week (September 2005), pp. 27ff.

©Robin Cooper, “You Need a New Cost System When ...," Harvard Business Review (January—February 1989), pp. 77-82.

’T. L. Estrin, Jeffrey Kantor, and David Albers, “Is ABC Suitable for Your Company?” Management Accounting (April 1994), p. 40.
Copyright Institute of Management Accountants, Montvale, NJ.
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Large Product Variety

Product variety is commonly associated with the need to consider activity-based costing.
Whether products are variations of the same product line (such as Hallmark’s different types
of greeting cards) or products are in numerous product families (such as Procter & Gamble’s
detergents, diapers, fabric softeners, and shampoos), adding products causes numerous over-
head costs to increase. Consider, for example, that one food products manufacturer experi-
enced an increase in the number of stock-keeping units (SKUs) in a single product line from
40 to more than 800.

In the quest for product variety, many companies are striving for mass customization
of products through the use of flexible manufacturing systems. Such personalized pro-
duction can often be conducted at a relatively low cost. For example, Selve, a European
manufacturer of women’s shoes, lets customers create their own shoes from various mate-
rials and designs and “offers a true custom fit based on a 3-D scan of customers’ feet. All
shoes are made-to-order in Italy, delivered in about three weeks, and cost $180 to $285.”
Although such customization can please some customers, it has some drawbacks:

¢ 'There can be too many choices, creating confusion for customers.
¢ Mass customization creates a tremendous opportunity for errors.

* Most companies have found that customers, given a wide variety of choices, typically

make selections based on the 20:80 Pareto principle. This principle suggests that, in

. . . . . «s. »

many situations, it is common to observe that approximately 20 percent of “inputs
(choices) are responsible for 80 percent of “outputs” (selections).!”

Most traditional cost systems do not provide information such as the number of
different parts that are used in a product, so management cannot identify products
made with low-volume or unique components. ABC systems are flexible and can gather
such details so that persons involved in reengineering efforts have information about
relationships among activities and cost drivers. With these data, reengineering efforts
can be focused both on the primary causes of process complexity and on the causes that
create the highest levels of waste.

High Product/Process Complexity

Companies with complex products, services, or processes should investigate ways to
reduce that complexity. Management could review the design of the company’s prod-
ucts and processes to standardize them and reduce the number of different components,
tools, and production processes. Products should be designed to consider the Pareto
principle and take advantage of commonality of parts. For instance, if a company finds
that 20 percent of its parts are used in 80 percent of its products, the company should
ask where the remaining parts are being used:

¢ If the remaining parts are being used in key products, could equal quality be achieved
by using the more common parts? If so, customers would likely be satisfied if more
common parts were used and product prices were reduced,

¢ If the remaining parts are not being used in key products, will the customers purchas-
ing the low-volume products be willing to pay a premium price to cover the additional
costs of using low-volume parts? If so, the benefits from the complexity would be
worth the cost.

Complexity is acceptable only if it adds value from the customer’s point of view.

8Leonard Sahling, “Scourge of the Lean Supply Chain,’ Journal of Commerce (October 9, 2006), p. 1.

?Frank Pillar and Ashok Kumar, “For Each, Their Own," Industrial Engineer (September 2006), pp. 40ff.

19The Italian economist Vilfredo Pareto found that about 85 percent of Milan's wealth was held by about 15 percent of the peo-

ple. The term Pareto principle was coined by Joseph Juran in relationship to quality problems. Juran found that a high proportion
of such problems were caused by a small number of process characteristics (the vital few) whereas the majority of process char-
acteristics (the trivial many) accounted for only a small proportion of quality problems.
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Process complexity can develop over time, or it can exist because of a lack of sufficient
planning in product development. Processes are complex when they create difficulties for
the people performing the operations (such as physical straining, awkwardness of motions,
and wasted motions) or using the machinery (such as multiple and/or detailed setups,
lengthy transfer time between machine processes, and numerous instrument recalibra-
tions). Process complexity is indicative of abundant non-value-added activities that cause
time delays and cost increases.

Lack of Commonality in Overhead Costs

Certain products and services create substantially more overhead costs than others do.
Although some of these additional overhead costs are caused by product variety or
product/process complexity, others are related to support services. For instance, some
products require high levels of advertising; some use expensive distribution channels;
and some require the use of high-technology machinery. If only one or two overhead
pools are used, overhead related to specific products will be spread over all products.
'The result will be increased costs for products that are not responsible for the increased
overhead.

Irrationality of Current Cost Allocations

Companies that have undergone a significant change in their products or processes
(such as increasing product variety or business process reengineering) often recognize
that their existing cost systems no longer provide a reasonable estimate of product or
service cost. For example, after automating production processes, many companies have
experienced large reductions in labor cost with equal or greater increases in overhead
cost. Continuing to use direct labor as an overhead allocation base produces extraordi-
narily high application rates: some highly automated companies have predetermined
OH rates ranging from 500 to 2,000 percent of the direct labor cost. In such instances,
products made using automated equipment tend to be charged an insufficient amount
of overhead, whereas products made using high proportions of direct labor tend to be
overcharged.

Traditional overhead cost allocations also reflect the financial accounting perspective of
expensing period costs as they are incurred. ABC recognizes that some period costs (such
as R&D and logistics) are distinctly and reasonably associated with specific products; as
such, ABC traces and allocates such costs to products. Such a perspective modifies the
traditional delineation between period and product cost.

Changes in Business Environment

A change in a company’s competitive environment could also indicate a need for better cost
information. Increased competition can occur because
¢ other companies have recognized the profit potential of a particular product or service,
¢ other companies now find the product or service has become cost feasible to make or
perform, or
¢ an industry or market has been deregulated.
If many new companies are competing for the same “old” quantity of business, the best
estimate of product or service cost must be available to management so that reasonable
profit margins can be maintained or obtained.
Changes in management strategy can also signal the need for a new cost system. For
example, if management wants to start a new production operation, the cost system must

be capable of providing information on how costs will change. Showing costs as conform-
ing only to the traditional unit-level variable and fixed classifications might not allow usable
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information to be developed. Viewing costs as batch level, product/process level, or organiza-
tional level focuses on cost drivers and on the changes the planned operations will have on
activities and costs.

Eliminating NVA activities to reduce cycle time, making products (or performing ser-
vices) with zero defects, reducing product costs on an ongoing basis, and simplifying prod-
ucts and processes reflect the concepts of continuous improvement. ABC, by promoting
an understanding of cost drivers, allows the NVA activities to be identified and their causes
eliminated or reduced.

Criticisms of Activity-Based Costing

Realistically assessing new models and accounting approaches to determine what they
can help managers accomplish is always important. However, no accounting technique
or system provides management exact cost information for every product or the informa-
tion needed to make consistently perfect decisions. For certain types of companies, ABC
typically provides better information than that generated under a traditional overhead
allocation process, but ABC is not a cure-all for all managerial concerns. Following are
some shortcomings of ABC.

First, ABC requires a significant amount of time and cost to implement. If implementa-
tion is to be successful, substantial support is needed throughout the firm. Management must
create an environment for change that overcomes a variety of individual, organizational, and
environmental barriers, such as the following:

Individual Barriers Organizational Barriers Environmental Barriers

Fear of change Territorial issues Employee (often union) groups
Shift in status Hierarchical issues Regulatory agencies

Necessity to learn new skills Corporate culture issues Financial accounting mandates

To overcome these barriers, a firm must recognize that these barriers exist, investigate
their causes, and communicate information about the “what,” “why,” and “how” of ABC to
all concerned parties. Top management must be involved with, and support, the implemen-
tation process; a shortfall in this area will make any progress toward the new system slow
and difficult. Additionally, everyone in the company must be educated in new terminology,
concepts, and performance measurements. Even if both of these conditions (support and
education) are met, substantial time is needed to properly analyze the activities occurring in
the activity centers, trace costs to those activities, and determine the cost drivers.

Another problem with ABC is that it does not conform specifically to GAAP. ABC
suggests that some nonproduct costs (such as those for R&D) should be allocated to prod-
ucts, whereas certain other traditionally designated product costs (such as factory building
depreciation) should not be allocated to products. Therefore, most companies have used
ABC for internal reporting but continue to prepare their external financial statements with
a more traditional system—requiring even more costs to be incurred. As ABC systems
become more accepted, more companies could choose to refine how ABC and GAAP
determine product cost to make those definitions more compatible and, thereby, eliminate
the need for two costing systems.

Companies attempting to implement ABC as a cure-all for product failures, sales vol-
ume declines, or financial losses will quickly find that the system is ineffective for these pur-
poses. However, companies can implement ABC and its related management techniques in
support of and in conjunction with total quality management, just-in-time production, or
any of the other world-class methodologies. Companies doing so will provide the customer
with the best variety, price, quality, service, and lead time of which they are capable—and,
possibly, enjoy large increases in market share.

LO.6 What criticisms have
been directed at activity-
based costing?
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Exhibit 4-11
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ABC and ABM are effective in supporting continuous improvement, short lead times,
and flexible manufacturing by helping managers to

¢ identify and monitor significant technology costs;

* trace many technology costs directly to products;

* increase market share;

¢ identify the cost drivers that create or influence cost;

¢ identify activities that do not contribute to perceived customer value (i.e., non-value-
added activities or waste);

¢ understand the impact of new technologies on all elements of performance;

* translate company goals into activity goals;

¢ analyze the performance of activities across business functions;

¢ analyze performance problems; and

* promote standards of excellence.

In summary, ABC assigns overhead costs to products and services differently from a
traditional overhead allocation system. Implementation of ABC does not cause a com-
pany’s overhead cost to be reduced; that outcome results from the implementation of
ABM through its focus on identifying and reducing or eliminating non-value-added
activities. Together, ABM and ABC help managers operate in the top right quadrant
of the graph in Exhibit 4-11, so that they can produce products and perform services

most efficiently and effectively and, thus, be highly competitive in the global business
environment.

Efficiency and Effectiveness of Operations

High
A

Wrong things; Right things;
Right way Right way

Effectiveness— Low <€ > High
Doing the right things g

Wrong things; Right things;
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LO.1 Activity-Based Management; Value-Added and Non-
Value-Added Activities

* Activity-based management (ABM)
- analyzes activities and identifies their cost drivers.

- classifies activities relative to customer value and strives
to eliminate or minimize those activities for which cus-
tomers would choose not to pay.

- helps assure that customers perceive an equitable rela-
tionship between product selling price and value.

- improves processes and operational controls.
- analyzes performance problems.

- translates
activities.

A value-added (VA) activity

- increases the worth of a product or service.

company goals into organizational

- is one for which the customer is willing to pay.
- is an actual production or service task.

A non-value-added (NVA) activity
- lengthens the production or performance time.

- increases the cost of product or services without add-
ing product or service value.

- is one for which the customer would not be willing
to pay.
- is created by

> inspecting (except in certain industries such as
food and pharmaceutical),

> moving,

\J

waiting,
> packaging (unless essential to the convenient or
proper delivery of a product), or
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> engaging in a task that is (or appears to be) essen-
tial to business operations but for which custom-
ers would not willingly choose to pay.

L0.2 Manufacturing Cycle Efficiency (MCE)

* MCE is calculated as total value-added time divided by

total cycle time.

* MCE measures how well a company uses its time
resources.

VA activities increase MCE, while NVA activities
decrease MCE.

* In a service company, cycle efficiency is computed as
total actual service time divided by total cycle time
(from original service order to service completion).

LO.3 Importance of Cost Drivers

¢ Cost drivers identify what causes a cost to be incurred
so that it can be controlled.

Cost drivers should indicate at what level a cost occurs.

- Unit costs are caused by the production or acquisition
of a single unit of product or the delivery of a single
unit of service.

- Batch costs are caused by a group of things being
made, handled, or processed at a single time.

- Product/process costs are caused by the development,
production, or acquisition of different items.

- Organizational costs are caused by facility operations and
the management of the organizational infrastructure.

Cost drivers allow costs to be pooled together such that
they have a common activity base that can be used to
allocate those costs to products or services.

Cost drivers promote the effective and efficient man-
agement of costs.

Cost drivers help identify costs related to product variety
and product/process complexity.

L0.4 Computation of Costs in Activity-Based Costing

¢ Activity-based costing (ABC) is a cost accounting
system that focuses on an organization’s activities and
collects costs on the basis of the underlying nature and
extent of those activities.

ABC is a process of overhead allocation.

ABC differs from a traditional cost accounting system

in that ABC

- identifies several levels of costs rather than the tradi-
tional concepts of variable (at the unit level) or fixed.

- collects costs in cost pools based on the underlying
nature and extent of activities.

- assigns costs within the multiple cost pools to prod-
ucts or services using multiple drivers (both volume-
and non-volume-related) that best reflect the factor
causing the costs to be incurred.

- considers some costs that are considered product costs
for external reporting as period costs.

LO.5

LO.6

- considers some costs that are considered period costs
for external reporting as product costs.

- may, under certain conditions, provide a more realistic
picture of actual production cost than has tradition-
ally been available.

Conditions for Effective Use of ABC

ABC is appropriate in an organization that

- produces and sells a wide variety of products or
services.

- customizes products to customer specifications.

- uses a wide range of techniques to manufacture prod-
ucts or to provide services.

- has a lack of commonality in overhead costs of prod-
ucts or services.

- has experienced problems with its current overhead
allocation system.

- has experienced significant changes in its business
environment, including widespread adoption of new
technologies.

Installation of an ABM or ABC system allows manage-
ment to

- see the cost impact of an organization’s cross-functional
activities.

- understand that fixed costs are, in fact, long-run
variable costs that change based on an identifiable
driver.

- realize the value of preparing process maps and value
charts.

- determine that the traditional bases (direct labor and
machine hours) might not produce the most logical
costs for products or services.

- recognize that standard products/services often finan-
cially support premium products/services.

- set prices that reflect the activities needed to produce
special or premium products.

- decide whether premium or low-volume products are
actually profitable for the company.

MCE

performance.

- calculate and measure organizational

- be aware that the most effective way to control costs is
to minimize or eliminate NVA activities.

- accept that customers who are not profitable should
not necessarily be retained.

Criticisms of ABC

ABC requires substantial time and cost to implement.

ABC does not specifically conform to generally accepted
accounting principles.

ABC cannot “cure” product failures, sales volume
declines, or financial losses.

ABC does not reduce overhead costs.
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Solution Strategies

Manufacturing Cycle Efficiency, p. 118
Total Cycle Time = Value-Added Processing Time + Inspection Time + Transfer Time +
Idle Time
MCE = Value-Added Processing Time =+ Total Cycle Time

Note: Depending on the organization, packaging time may be part of value-added processing
time or a type of non-value-added time. In either case, packaging time will add fo total
cycle time. Business-value-added time may need fo be included as NVA time for certain

types of functions.

Activity-Based Costing, p. 124

1. Determine the organization’s costs.

2. Determine the drivers creating the costs and aggregate the costs into “pools” based on
levels of costs.

3. Determine the organization’s activity centers and allocate costs to those centers using
cost drivers.

Determine the activity drivers needed to assign costs to products and services.

5. Do not allocate organizational level costs to products and services unless those costs are
immaterial in amount.

Demonstration Problem

Potter Inc. manufactures wizard figurines. All figurines are approximately the same size, but
some are plain ceramic whereas others are “fancy,” with purple leather capes and a prism-
headed wand. Management is considering producing only the fancy figurines because they
appear to be substantially more profitable than the ceramic figurines. The company’s total

production overhead is $5,017,500. Some additional data follow.

Ceramic Fancy
Revenues $15,000,000 $16,800,000
Direct costs $8,250,000 $8,750,000
Production (units) 1,500,000 350,000
Machine hours 200,000 50, 000
Direct labor hours 34,500 153,625
Number of inspections 1,000 6,500

Required:

a. Potter Inc. has consistently used machine hours to allocate overhead. Determine the
profitability of each line of figurines, and decide whether the company should stop
producing the ceramic figurines.

b. The cost accountant has determined that production overhead costs can be assigned to
separate cost pools. Pool #1 contains $1,260,000 of overhead costs for which the most
appropriate cost driver is machine hours; Pool #2 contains $2,257,500 of overhead costs
for which the most appropriate cost driver is direct labor hours; and Pool #3 contains
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$1,500,000 of overhead costs for which the most appropriate cost driver is number of
inspections. Compute the overhead cost that should be allocated to each type of figurine
using this methodology.

c. Discuss whether the company should continue to manufacture both types of
figurines.

Solution to Demonstration Problem
a. Opverhead rate per MH = $5,017,500 =+ 250,000 = $20.07 per MH

Overhead for ceramic figurines: 200,000 X $20.07 = $4,014,000
Overhead for fancy figurines: 50,000 X $20.07 = $1,003,500

Ceramic Fancy

Revenue $15,000,000 $16,800,000
Direct costs $8,250,000 $8,750,000
Overhead 4,014,000 1,003,500

Total costs (12,264,000) (9,753,500)
Gross profit $ 2,736,000 $7,046,500
Profit margin (rounded) 18% 42%

b. Ceramic Fancy Total
Machine hours 200,000 50,000 250,000
Rate per MH ($1,260,000 <+ 250,000) X $5.04 X $5.04 X $5.04
Pool #1 OH cost allocations $ 1,008,000 S 252,000 $1,260,000
Direct labor hours 34,500 153,625 188,125
Rate per DLH (52,257,500 + 188,125) X $12 X $12 X $12
Pool #2 OH cost allocations S 414,000 $1,843,500 $2,257,500
Number of inspections 1,000 6,500 7,500
Rate per inspection ($1,500,000 =+ 7,500) X $200 X $200 X $200
Pool #3 OH cost allocations S 200,000 $1,300,000 $1,500,000
Total allocated overhead costs $ 1,622,000 $3,395,500 $5,017,500
Ceramic Fancy

Revenue $15,000,000 $16,800,000
Direct costs $8,250,000 $8,750,000
Overhead 1,622,000 3,395,500

Total costs (9,872,000) (12,145,500)
Gross profit $ 5,128,000 $ 4,654,500
Gross profit margin 34% 28%

c.  Given the new allocations, management should continue to produce both types of figu-
rines because both appear to be profitable. However, the cost accountant could consider
developing additional overhead pools because of the large number of costs charged to
Pool #2.




Chapter 4 Activity-Based Management and Activity-Based Costing

Potential Ethical Issues

Ignoring non-value-added activities and times in the development of a value chart to
improve cycle efficiency as a performance metric

Using an unsubstantiated designation of “non-value-added”for specific activities merely
to justify the elimination of the jobs of the individuals performing those activities

Misclassitying batch- or product/process-level activities as unit-level to spread the
costs of those activities to higher-volume products/services and, thereby, reduce the
cost of lower-volume products so as to justify a reduced selling price on the lower-
volume products/services

Selecting an inappropriate cost driver to allocate costs to products or services in a way
that intentionally distorts realistic cost calculations

Using activity-based costing to unethically justify no longer purchasing from a particular
vendor or selling to a particular customer

Using activity-based costing to justify not allocating corporate funds to social or envi-
ronmental causes

Using distorted activity-based costing allocations to transfer costs from fixed-price
contracts to cost-plus contracts

Questions

. What is activity-based management (ABM), and what specific management tools are

used in ABM?

2. What is activity analysis, and how is it used with cost driver analysis to manage costs?

. Why are value-added activities defined from a customer viewpoint?

4. In a televised football game, what activities are value-added? What activities are non-

value-added? Would everyone agree with your choices? Why or why not?

. If five people from the same organization calculated manufacturing cycle efficiency for

one specific process, would each compute the same MCE? Why or why not?

. Do cost drivers exist in a traditional accounting system? Are they designated as such?

How, if at all, does the use of cost drivers in a traditional accounting system differ from
those in an activity-based costing system?

. Why do more traditional methods of overhead assignment “overload” standard high-

volume products with overhead costs. How does ABC improve overhead assignments?

. Once an activity-based costing system has been developed and implemented in a com-

pany, will that system be appropriate for the long term? Why or why not?

. Are all companies likely to benefit to an equal extent from adopting ABC? Discuss.
10.

Significant hurdles, including a large time commitment, are often encountered in
adopting ABC. What specific activities associated with ABC adoption require large

investments of time?

Exercises

11.

LO.1 (Activity analysis; writing) Choose an activity related to this class, such as
attending lectures or doing homework. Write down the answers to the question “why”
five times to determine whether your activity is value-added or non-value-added.

Ethics
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12.

13.

14.

15.

LO.1 (Activity analysis) Your boss wants to know whether quality inspections at your
company add value. Use the “why” methodology to help your boss make this deter-
mination if you work at (a) a clothing manufacturer that sells to a discount chain and
(b) a pharmaceutical manufacturer.

LO.1 (Activity analysis; research) Go to a local department or grocery store.

a. List five packaged items for which it is readily apparent that packaging is essential
and, therefore, would be considered value-added.

b. List five packaged items for which it is readily apparent that packaging is nones-
sential and therefore adds no value.

c. For each item listed in (b), indicate why you think the item was packaged rather
than left unpackaged.

LO.1 (Activity analysis) The following activities take place in Usher’s Department
Store. Upon receipt, Usher’s discounts all products 25 percent from the manufacturer’s
suggested retail price. Only after the goods have been in stock for 90 days will addi-

tional discounts be given.
1. Attending trade shows to view new products
. Reviewing supplier catalogs
. Ordering merchandise
. Waiting for shipments to be received
. Inspecting goods for damage
. Matching receiving reports and purchase orders
. Placing discounted price tags on merchandise

. Moving goods to retail area

O 00 NN O L A LW N

. Stocking shelves

=
o

. Training salespersons in store merchandise

—_
—_

. Checking out customers

—_
[\S]

. Handing customer receipts

—_
w

. Wrapping gift items
14. Helping customers with return or exchanges

a. Indicate which activities are value-added (VA), business-value-added (BVA), and
non-value-added (NVA).

b. How might some of the business-value-added activities be reduced or eliminated?

LO.1 (Activity analysis) The Raleigh plant manager of Allentown Corp. has noticed
the plant frequently changes the schedule on its production line. He has gathered the
following information on the activities, estimated times, and average costs required for
a single schedule change.

Activity Est. Time Average Cost
Review impact of orders 30min.-2hrs. $ 300
Reschedule orders 15min.—24hrs. 800
Reschedule production orders 15min=1hr. 75
Stop production and change over 10min.-3hrs. 150
Return and locate material (excess inventory) 20min—6hrs. 1,500
Generate new production paperwork 15min.—4hrs. 500
Change purchasing schedule 10min.=8hrs. 2,100
Collect paperwork from the floor 15min. 75

Review new line schedule 15 min.=30min. 100
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17.

18.

Overtime premiums
Total

a. Which of these, if
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3hrs—10hrs. 1,000

any, are value-added activities?

b. What is the cost driver in this situation?

c. How can the cost driver be controlled and the NVA activities eliminated?

LO.1 & LO.2 (Activity analysis; MCE) Elaydo Inc. makes flavored water and performs
the following tasks in the beverage manufacturing process:

Hours
Receiving and transferring ingredients to storage 9.0
Storing ingredients 270.0
Transferring the ingredients from storage 4.5
Mixing and cooking the ingredients 4.5
Bottling the water 30
Transferring the bottles to await customer shipment 9.0

a. Calculate the total cycle time of this manufacturing process.

b. Calculate the manufacturing cycle efficiency of this process.

LO.1 & LO.2 (Activity analysis) Farrah Westin plans to build a concrete walkway for
her home during her vacation. The following schedule shows how project time will be

allocated:
Hours

Purchase materials 5
Obtain rental equipment 2
Remove sod and level site 20
Build forms for concrete 10
Mix and pour concrete into forms 5
Level concrete and smooth 6
Letdry 24
Remove forms from concrete 2
Return rental tools 1
Clean up 4

a. Identify the value-

added activities. How much of the total is value-added time?

b. Identify the non-value-added activities. How much total time is spent performing
non-value-added activities?

c. Calculate the manufacturing cycle efficiency.

LO.1 &LO.2 (Activity analysis; MCE) Log Cabins Unlimited constructs vacation houses

in the North Carolina mountains. The company has developed the following value chart:
Average Number

Operations of Days

Receiving materials 2

Storing materials 10

Measuring and cutting materials 9

Handling materials 7

Setting up and moving scaffolding 6
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Assembling materials 3
Building fireplace 12
Pegging logs 8
Cutting and framing doors and windows 5
Sealing joints 4
Waiting for county inspectors 6
Inspecting property (county inspectors) 1

a. What are the value-added activities and their total time?
b. What are the non-value-added activities and their total time?
c. Calculate the manufacturing cycle efficiency of the process.

d. Explain the difference between value-added and non-value-added activities.

19. LO.1 & LO.2 (Activity analysis; MCE) Spice-a-licious produces creole seasoning using
the following process for each batch:

Function Time (Minutes)
Receiving ingredients 60
Moving ingredients to stockroom 80
Storing ingredients in stockroom 8,200
Moving ingredients from stockroom 80
Measuring ingredients 30
Mixing ingredients 60
Packaging ingredients 50
Moving packaged seasoning to warehouse 100
Storing packaged seasoning in warehouse 20,000
Moving packaged seasoning from warehouse to trucks 120

a. Calculate the total cycle time of this manufacturing process.
b. Which of the functions add value?

c. Calculate the manufacturing cycle efficiency of this process.
d. What could Spice-a-licious do to improve its MCE?

20. LO.2 (Value chart) Lin Products manufactures special-order office cubicle systems.
Production time is two days, but the average cycle time for any order is three weeks. The
company president has asked you, as the new controller, to discuss missed delivery dates.
Prepare an oral presentation for the executive officers in which you address the following:

a. Possible causes of the problem.

b. How a value chart could be used to address the problem.

21. LO.3 (Cost drivers) For each of the following cost pools in a temporary employment
agency, identify a cost driver and explain why it is appropriate.

Accounts receivable department

oo

. Payroll department
Advertising cost

a o

. Information technology
Utilities

Property taxes and insurance on office building

@

aa}
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22. LO.3 (Cost drivers) For each of the following costs commonly incurred in a man-
ufacturing company, identify a cost driver and explain why it is an appropriate
choice.

23.

24.

25.

ao T o

5 0e Hhoo

—_

j-

k.

Machine setup cost
Computer operations

Freight costs for materials

. Material handling

Material storage
Factory depreciation

. Advertising expense

. Building utilities

Equipment maintenance
Engineering changes

Quality control

LO.3 (Levels of costs) The following costs are incurred in a fast-food restaurant that
relies on computer-controlled equipment to prepare customers’ food. Classify each
cost as unit level (U), batch level (B), product/process level (P), or organizational

level (O):

ao oo

5 0e Hhoo

-

j-

Maintenance of the restaurant building

Refrigeration of raw materials
Cardboard boxes for food order

. Store manager’s salary

Electricity expense for the pizza oven

Wages of employees who clear and clean tables

. Depreciation on equipment

. Property taxes

Oil for the deep-fat fryer (changed every four hours)

French fries

LO.3 (Levels of costs) Carpenter Inc. designs industrial tooling parts and makes the
molds for those parts. The following activities take place when the company creates a
new mold. Classify each cost as unit level (U), batch level (B), product/process level (P),
or organizational level (O).

SE
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LO.3 (Levels of costs) DaSilva Co. has a casting machine that is used for three of

Consultation with equipment manufacturer on design specifications
Engineering design of mold

Creating mold

. Moving materials from warehouse for test quantity

Direct materials for test quantity to judge conformity to design specifications
Inspecting test quantity

Preparing design specification changes based on test molds

. Depreciating small kiln used solely for test quantities

Depreciating manufacturing building

the company’s products. Each setup of the machine costs was $18,760 and the casting
machine was set up in June for six different production runs. The following information
shows the units of output from each of the setups.
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26.

27.

Setup # Product #453 Product #529 Product #663
1 840
2 22,800
3 12,000
4 27,600
5 60
6 17,100

a. If total machine setup cost is allocated to all units of product, what is the setup cost
per unit and total setup cost for Products #453, 529, and 663 during June?

b. If machine setup cost is allocated to each type of product made, what is the setup
cost per unit of Products #453, 529, and 663 and the total cost of those products
during June? (Round to the nearest cent.)

c. If DaSilva Co. had manufactured all similar products in a single production run, how
would unit and total costs have changed during June? (Round to the nearest cent.)

LO.3 (Levels of costs) Three clients (A, B, and C) use Kingsley Call Service’s call
center. During October, Kingsley initiated four new equipment advancements. The
following information indicates the cost and benefits of each service:

Service Type Cost Benefits Client  Estimated Calls Benefitted
Service #359 $ 5810 A 7,000
Service #360 7,085 Aand 2,200
B 4,300
Service #361 3,198 C 1,300
Service #362 4,887 C 2,700
$20,980 17,500

a. If the total cost of new equipment is allocated to all units benefitted, what is the cost
per unit and total cost allocated to each client? (Round to the nearest cent.)

b. If the cost of new equipment is allocated to clients benefitted, what is the cost per
client and the cost per call benefitted?

c. Assume that Kingsley Call Service charges the costs to the clients as indicated in (b).
Client A estimates that a total of 30,000 calls will be processed by Kingsley over the life
of the equipment advances. How should Client A allocate the new costs to its callers?

LO.3 (Levels of costs) Leopold & Olney LLP has 5 partners and 12 staff accountants. The
partners each work 2,100 hours per year and earn $350,000 annually. The staff accountants
each work 2,600 hours per year and earn $80,000 annually. The firm’s total annual budget
for professional support available to partners and staff accountants is $312,750. The firm
also spends $125,100 for administrative support that is used only by the partners.

a. Assume that total support cost is considered a unit-level cost based on number of
work hours. What is the support rate per labor hour?

b. If an audit engagement requires 60 partner hours and 220 staff accountant hours,
how much professional support cost would be charged to the engagement using the
rate determined in (a)?

c. Assume that support costs are considered batch-level costs based on number of work
hours. What are the support rates per labor hour? (Round to the nearest cent.)

d. If an audit engagement requires 60 partner hours and 220 staft accountant hours,
how much support cost would be charged to the engagement using the rates deter-
mined in (c)?
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LO.4 (OH allocation using cost drivers) Wyeth Corp. has decided to implement an
activity-based costing system for its in-house legal department. The legal department’s
primary expense is professional salaries, which are estimated for associated activities as
follows:

Reviewing supplier or customer contracts (Contracts) $270,000
Reviewing regulatory compliance issues (Regulation) 375,000
Court actions (Court) 862,500

Management has determined that the appropriate cost allocation base for Con-
tracts is the number of pages in the contract reviewed, for Regulation is the number of
reviews, and for Court is number of hours of court time. For 2010, the legal department
reviewed 450,000 pages of contracts, responded to 750 regulatory review requests, and
logged 3,750 hours in court.

a. Determine the allocation rate for each activity in the legal department.

b. What amount would be charged to a producing department that had 21,000 pages
of contracts reviewed, made 27 regulatory review requests, and consumed 315 pro-
tessional hours in court services during the year?

c. How can the developed rates be used for evaluating output relative to cost incurred
in the legal department? What alternative does the firm have to maintaining an
internal legal department and how might this choice affect costs?

LO.4 (OH allocation using cost drivers) Regis Place is a health-care facility that
has been allocating its overhead costs to patients based on number of patient days.
The facility’s overhead costs total $3,620,400 per year and the facility (which operates
monthly at capacity) has a total of 60 beds available. (Assume a 360-day year.) The
facility’s accountant is considering a new overhead allocation method using the follow-
ing information:

Cost Cost Driver Quantity
Rooms (depreciation, cleaning, etc.) $ 504,000  # of rooms (25 double) 35
Laundry 151,200  #of beds 60
Nursing care 1,314,000  # of nurse-hours annually 43,800
Physical therapy 960,000  # of hours of rehab 8,000
General services 691,200  # of patient days

Rooms are cleaned daily; laundry for rooms is done, on average, every other day.

a. How many patient days are available at Regis Place?
b. What is the overhead rate per patient day? (Round to the nearest dollar.)

c. Using the individual cost drivers, what is the overhead rate for each type of cost?
(Round to the nearest dollar.)

d. Assume a patient stayed at Regis Place for six days. The patient was in a single
room and required 30 hours of physical therapy. What overhead cost would be
assigned to this patient under the current method of overhead allocation? What
overhead cost would be assigned to this patient under the ABC method of over-
head allocation?

e. Assume a patient stayed at Regis Place for six days. The patient was in a double
room and did not require any physical therapy. What overhead cost would be
assigned to this patient under the current method of overhead allocation? What
overhead cost would be assigned to this patient under the ABC method of over-
head allocation?
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30.

31.

32.

LO.4 (ABC) Bernacke Corp. is instituting an activity-based costing project in its 10-person
purchasing department. Annual departmental overhead costs are $731,250. Because find-
ing the best supplier takes the majority of effort in the department, most of the costs are
allocated to this activity area. Many purchase orders are received in a single shipment.

Activity Allocation Measure Quantity Total Cost
Find best suppliers Number of telephone calls 375,000 $375,000
Issue purchase orders Number of purchase orders 46,875 187,500
Review receiving reports Number of receiving reports 28,125 168,750

One special-order product manufactured by the company required the following
purchasing department activities: 225 telephone calls, 50 purchase orders, and 25
receipts.

a. What amount of purchasing department cost should be assigned to this
product?

b. If 100 units of the product are manufactured during the year, what is the purchasing
department cost per unit?

c. If purchasing department costs had been allocated using telephone calls as the allo-
cation base, how much cost would have been assigned to this product?

LO.4 (ABC) Briones Books is concerned about the profitability of its regular dic-
tionaries. Company managers are considering producing only the top-quality,
hand-sewn dictionaries with gold-edged pages. Briones is currently assigning the
$2,000,000 of overhead costs to both types of dictionaries based on machine hours.
Of the overhead, $800,000 is utilities related and the remainder is primarily related
to quality control inspectors’salaries. The following information about the products
is also available:

Regular Hand Sewn
Number produced 2,000,000 1,400,000
Machine hours 170,000 30,000
Inspection hours 10,000 50,000
Revenues $6,400,000 $5,600,000
Direct costs $5,000,000 $4,400,000

a. Determine the total overhead cost assigned to each type of dictionary using the cur-
rent allocation system.

b. Determine the total overhead cost assigned to each type of dictionary if more appro-
priate cost drivers were used.

c. Should the company stop producing the regular dictionaries? Explain.

LO.5 (Product profitability) Rice Inc. manufactures lawn mowers and garden trac-
tors. Lawn mowers are relatively simple to produce and are made in large quantities.
Garden tractors are customized to individual wholesale customer specifications. The
company sells 300,000 lawn mowers and 30,000 garden tractors annually. Revenues
and costs incurred for each product are as follows:

Lawn Mowers Garden Tractors
Revenue $19,500,000 $17,850,000
Direct material 4,000,000 2,700,000
Direct labor ($20 per hour) 2,800,000 6,000,000

Overhead ? ?



33.

34.

35.

Chapter 4 Activity-Based Management and Activity-Based Costing

Manufacturing overhead totals $3,960,000, and administrative expenses equal $7,400,000.

a. Calculate the profit (loss) in total and per unit for each product if overhead is
assigned to product using a per-unit basis.

b. Calculate the profit (loss) in total and per unit for each product if overhead is
assigned to products using a direct labor hour basis.

c. Assume that manufacturing overhead can be divided into two cost pools as fol-
lows: $1,320,000, which has a cost driver of direct labor hours, and $2,640,000,
which has a cost driver of machine hours (totaling 150,000). Lawn mower produc-
tion uses 25,000 machine hours; garden tractor production uses 125,000 machine
hours. Calculate the profit (loss) in total and per unit for each product if overhead is
assigned to products using these two overhead bases.

d. Does your answer in (a), (b), or (c) provide the best representation of the profit
contributed by each product? Explain.

LO.5 (Controlling OH; writing) Starshine Company is in the process of analyzing and
updating its cost information and pricing practices. Since the company’s product line
changed from general paints to specialized marine coatings, there has been tremendous
overhead growth, including costs in customer service, production scheduling, inven-
tory control, and laboratory work. Factory overhead has doubled following the shift
in product mix. Although some large orders are still received, most current business is
generated from products designed and produced in small lot sizes to meet specifically
detailed environmental and technical requirements. Management believes that large
orders are being penalized and small orders are receiving favorable cost (and, thus,
selling price) treatment.

a. Indicate why the shift in product lines would have caused such major increases in
overhead.

b. Is it possible that management is correct in its belief about the costs of large and
small orders? If so, why?

c. Write a memo to management suggesting how it might change the cost accounting
system to reflect the changes in the business.

LO.5 (Benefits of ABC; writing) The cost systems at many companies selling multiple
products have become less than adequate in today’s global competition. Managers often
make important product decisions based on distorted cost information because the cost
systems have been primarily designed to focus on inventory measurement. Current litera-
ture suggests that many manufacturing companies should have at least three cost systems,
one each for inventory measurement, operational control, and activity-based costing.

a. Identify the purpose and characteristics of each of the following cost systems:
1. Inventory measurement
2. Activity-based costing

b. Discuss why a cost system developed for inventory valuation could distort product
cost information.

c. Describe the benefits that management can obtain from using activity-based
costing.

d. List the steps that a company using a traditional cost system would take to imple-
ment activity-based costing.

LO.5 (Decision making; ethics; writing) Many manufacturers are deciding to service
only customers that buy $10,000 or more of products from the manufacturers annually.
Manufacturers defend such policies by stating that they can provide better service to
customers that handle more volume and more diverse product lines.

a. Relate the concepts in the chapter to the decision of manufacturers to drop small
customers.

CMA adapted
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b. Are there any ethical implications of eliminating groups of customers that could be
less profitable than others?

c. Does activity-based costing adequately account for all costs that are related to a
decision to eliminate a particular customer base? (Hint: Consider opportunity costs
such as those related to reputation.)

Problems

Excel 36. LO.3 (Activity analysis) Management at Glover & Lamb Inc. is concerned about
controlling factory labor-related costs. The following summary is the result of an analy-

\qb sis of the major categories of labor costs for 2010:

Category Amount

Base wages $63,000,000
Health-care benefits 10,500,000
Payroll taxes 5,018,832
Overtime 8,697,600
Training 1,875,000
Retirement benefits 6,398,500
Workers'compensation 1,199,940

Following are some of the potential cost drivers identified by the company for labor-
related costs, along with their 2010 volume levels:

Potential Activity Driver 2010 Volume Level
Average number of factory employees 2,100
Number of new hires 300
Number of regular labor hours worked 3,150,000
Number of overtime hours worked 288,000
Total factory wages paid $71,697,600
Volume of production in units 12,000,000
Number of production process changes 600
Number of production schedule changes 375

a. For each cost pool, determine the cost per unit of the activity driver using the activ-
ity driver that you believe has the closest relationship to the cost pool.

b. Based on your judgments and calculations in (a), which activity driver should receive
the most attention from company managers in their efforts to control labor-related
costs? How much of the total labor-related cost is attributable to this activity driver?

c. In the contemporary environment, many firms ask their employees to work record
levels of overtime. What activity driver does this practice suggest is a major con-
tributor to labor-related costs? Explain.

37. LO.3-LO.5 (Cost drivers; ABC; analysis) Shirtz Community Hospital has been
under increasing pressure to be accountable for its patient charges. The hospital’s cur-
rent pricing system is ad hoc, based on pricing norms for the geographical area; only
direct costs for surgery, medication, and other treatments are explicitly considered. The
hospital’s controller has suggested that the hospital improve pricing policies by seek-
ing a tighter relationship between costs and pricing. This approach would make prices
for services less arbitrary. As a first step, the controller has determined that most costs
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can be assigned to one of three cost pools. The three cost pools follow along with the
estimated amounts and activity drivers.

Activity Center Amount Activity Driver Quantity
Professional salaries $13,125,000 Professional hours 75,000 hours
Building costs 6,187,500 Square feet used 56,2505q. ft.
Risk management 850,000 Patients served 2,500 patients

'The hospital provides service in three broad categories. The services follow with their
volume measures for the activity centers.

Service Professional Hours Square Feet Number of Patients
Surgery 3,750 12,500 500
Housing patients 70,000 27,500 1,250
Outpatient care 1,250 16,250 750

a. What bases might be used as cost drivers to allocate the service center costs among
the patients served by the hospital? Defend your selections.

b. The hospital currently charges an “add-on” rate calculated using professional hours
to patients’ direct charges. What rate is Shirtz Community Hospital charging per
hour? (Round to the nearest dollar.)

c¢. Determine the allocation rates for each activity center cost pool.
d. Allocate the activity center costs to the three services provided by the hospital.

e. Shirtz Community Hospital has decided to estimate costs by activity center using
professional hours. What is the cost per professional hour of each activity center?
What would cause the cost per hour difference for the three services? (Round to the
nearest dollar.)

LO.4 & LO.5 (ABC; pricing; writing) Balfore Office makes metal five-drawer desks
and, occasionally, takes custom orders. The company’s overhead costs for a month in
which no custom desks are produced are as follows:

Purchasing Department for raw material and supplies (20 purchase $10,000
orders per month)

Setting up machines for production runs (4 times per month after 2,480
maintenance checks)

Utilities (based on 6,400 machine hours) 320
Supervisor salaries 16,000
Machine and building depreciation (fixed) 11,000
Quality control and inspections performed on random selection

of desks each day; one quality control worker 5,000
Total overhead costs $44,800

Factory operations are highly automated, and overhead is allocated to products based
on machine hours.

In July 2010, six orders were filled for custom desks. Selling prices were based on
charges for actual direct material, actual direct labor, and the overhead rate per machine
hour. During July, the following costs were incurred for 6,400 hours of machine time:

Purchasing Department for raw material and supplies (44 purchase $12,400
orders per month)

Setting up machines for production runs (18 times) 3,280
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39.

40.

Utilities (based on 6,400 machine hours) 320

Supervisor salaries 16,000

Machine and building depreciation (fixed) 11,000

Quality control and inspections performed on random selection of

desks each day; one quality control worker 5,960
Engineering design and specification costs 6,000

Total overhead costs $54,960

a. How much of the purchasing department cost is variable and how much is fixed?

What types of purchasing costs would fit into each of these categories?

. Why might the number of machine setups have increased from 4 to 18 when only

six custom orders were received?

Why might the cost of quality control and inspections have increased?

. Why were engineering design and specification costs included during July?

If Balfore Office were to adopt activity-based costing, what would you suggest as the
cost drivers for each of the overhead cost items?

What is the current predetermined overhead rate based on machine hours? Do you
think the custom orders should have been priced using this rate per machine hour?
Explain the reasoning for your answer.

LO.4 (ABC) Illiad Inc. has a total of $2,362,500 in production overhead costs. The
company’s products and related statistics follow.

Product A Product B
Direct material in pounds 139,500 190,500
Direct labor hours 30,000 37,500
Machine hours 52,500 22,500
Number of setups 430 860
Number of units produced 15,000 7,500

Additional data: The 330,000 pounds of material were purchased for $544,500. One
direct labor hour costs $12.

a.

b.

Assume that Illiad Inc. uses direct labor hours to apply overhead to products.
Determine the total cost for each product and the cost per unit.

Assume that I1liad Inc. uses machine hours to apply overhead to products. Determine
the total cost for each product and the cost per unit.

. Assume that Illiad Inc. uses the following activity centers, cost drivers, and costs to

apply overhead to products:

Cost Pool Cost Driver Cost

Utilities # of machine hours $ 750,000
Setup # of setups 193,500
Material handling # of pounds of material 1,419,000

Determine the total cost for each product and the cost per unit.

LO.4 (ABC) Louisiana Leisure makes umbrellas, gazebos, and chaise lounges. The
company uses a traditional overhead allocation scheme and assigns overhead to prod-
ucts at the rate of $30 per direct labor hour. The costs per unit for each product group
in 2010 were as follows:
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Umbrellas Gazebos Chaise Lounges
Direct material $12 $120 $ 12
Direct labor 18 135 45
Overhead 24 180 ~ 60
Total $54 $435 $117

Because profitability has been lagging and competition has been getting more intense,
Louisiana Leisure is considering implementing an activity-based costing system for
2011. In analyzing the 2010 data, management determined that its $12,030,000 of
factory overhead could be assigned to four basic activities: quality control, setups,
material handling, and equipment operation. Data for the 2010 costs associated with
each of the four activities follow.

Material Equipment
Quality Control Setups Handling Operation Total Costs
$630,000 $600,000 $1,800,000 $14,970,000 $18,000,000

Management determined that the following allocation bases and total 2010 volumes
for each allocation base could have been used for ABC:

Activity Base

Quality control Number of units produced
Setups Number of setups
Material handling Pounds of material used
Equipment operation Number of machine hours

Volume measures for 2010 for each product and each allocation base were as follows:

Umbrellas Gazebos Chaise Lounges
Number of units 300,000 30,000 90,000
Number of setups 600 1,300 1,100
Pounds of material 1,200,000 3,000,000 1,800,000
Number of machine hours 600,000 1,100,000 1,300,000

a. How much direct labor time is needed to produce an umbrella, a gazebo, and a
chaise lounge?

b. For 2010, determine the total overhead allocated to each product group using the
traditional allocation based on direct labor hours.

c. For 2010, determine the total overhead that would have been allocated to each
product group if activity-based costing were used. Compute the cost per unit for
each product group.

d. Louisiana Leisure has a policy of setting sales prices based on product costs. How

would the sales prices using activity-based costing differ from those obtained using
the traditional overhead allocation?

LO.4 (ABC) Madolfo Ltd. manufactures two products. Following is a production and
cost analysis for each product for 2010:

Cost Component Product A Product B  Both Products Cost
Units produced 10,000 10,000 20,000
Raw material used (units)

X 50,000 50,000 100,000 $800,000

Y 100,000 100,000 $200,000

Excel
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Labor hours used

Department 1 $682,000
Direct labor 20,000 5,000 25,000 $375,000
Indirect labor

Inspection 2,500 2,400 4,900
Machine operations 5,000 10,000 15,000
Setups 252 248 500

Department 2 $462,000
Direct labor 5,000 5,000 10,000 $200,000
Indirect labor

Inspection 2,680 5,000 7,680
Machine operations 1,000 3,860 4,860
Setups 250 310 560

Machine hours used
Department 1 5,000 10,000 15,000 $400,000
Department 2 5,000 20,000 25,000 $800,000

Power used (kW hours) $400,000
Department 1 1,500,000
Department 2 8,500,000

Other activity data
Building occupancy $1,000,000
Purchasing $100,000

Number of purchase orders
Material X 200
Material Y 300

Square feet occupied
Purchasing 10,000
Power 40,000
Department 1 200,000
Department 2 250,000

Kevin Sharp, the firm’s cost accountant, has just returned from a seminar on activity-
based costing. To apply the concepts he has learned, he decides to analyze the costs
incurred for Products A and B on an activity basis. In doing so, he specifies the follow-
ing first and second allocation processes:

FIRST STAGE: ALLOCATIONS TO DEPARTMENTS

Cost Pool Cost Object Activity Allocation Base
Power Departments Kilowatt hours

Purchasing Material Number of purchase orders
Building occupancy Departments Square feet occupied

SECOND STAGE: ALLOCATIONS TO PRODUCTS

Cost Pool Cost Object Activity Allocation Base
Departments
Indirect labor Products Hours worked

Power Products Machine hours
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Machinery related Products Machine hours
Building occupancy Products Machine hours
Material purchasing Products Materials used

Source: Adapted from Harold P. Roth and A. Faye Borthick, “Getting Closer to Real Product
Costs,” Management Accounting (May 1989), pp. 28-33. Reprinted from Management Accounting.
Copyright by Institute of Management Accountants, Montvale, NJ.

a. Determine the total overhead for Madolfo Ltd.

b. Determine the plantwide overhead rate for the company, assuming the use of direct
labor hours.

¢. Determine the cost per unit of Product A and Product B, using the overhead rate
found in (b).

d. Determine the cost allocations to departments (first-stage allocations). Allocate
costs from the departments in the following order: building occupancy, purchasing,
and power. Finish the cost allocations for one department to get an “adjusted” cost
to allocate to the next department.

e. Using the allocations found in (d), determine the cost allocations to products
(second-stage allocations).

f. Determine the cost per unit of Product A and Product B using the overhead alloca-
tions found in (e).

LO.4 & LO.5 (ABC; pricing) Skagway Co. has identified activity centers to which over-
head costs are assigned. The cost pool amounts for these centers and their selected
activity drivers for 2010 follow.

Activity Centers Costs Activity Drivers

Utilities $1,800,000 90,000 machine hours
Scheduling and setup 1,638,000 1,170 setups

Material handling 3,840,000 2,400,000 pounds of material

The company’s products and other operating statistics follow.

PRODUCTS
A B C
Direct costs $120,000 $120,000 $135,000
Machine hours 45,000 15,000 30,000
Number of setups 195 570 405
Pounds of material 750,000 450,000 1,200,000
Number of units produced 60,000 30,000 90,000
Direct labor hours 48,000 27,000 75,000

a. Determine unit product cost using the appropriate cost drivers for each product.

b. Before it installed an ABC system, the company used a traditional costing sys-
tem that allocated factory overhead to products using direct labor hours. The firm
operates in a competitive market and sets product prices at cost plus a 25 percent
markup.

1. Calculate unit costs based on traditional costing. (Round to the nearest cent.)

2. Determine selling prices based on unit costs for traditional costing and for ABC.
(Round to the nearest cent.)

c. Discuss the problems related to setting prices based on traditional costing and
explain how ABC improves the information.

Excel
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43. LO.4 & LO.5 (ABC; pricing) Perioto Inc. currently charges manufacturing overhead costs
to products using machine hours. However, company management believes that the use of
ABC would provide more realistic cost estimates and, in turn, give the company an edge
in pricing over its competitors. Perioto’s accountant and production manager have pro-
vided the following budgeted information for 2011, given a budgeted capacity of 1,000,000

44,

machine hours:

Type of Manufacturing Cost

Cost Amount

Electric power

Work cells

Material handling

Quality control inspections
Machine setups

Total budgeted overhead costs

Type of Manufacturing Cost

$ 500,000
3,000,000
1,000,000
1,000,000

350,000

45,850,000

Activity Drivers

Electric power

Work cells

Material handling

Quality control inspections

Machine setups

200,000 kilowatt hours

300,000 square feet

200,000 material moves
50,000 inspections
25,000 setups

A national construction company approached Pete Lang, the VP of marketing, about
a bid for 2,500 doors. Lang asked the cost accountant to prepare a cost estimate for
producing the 2,500 doors; he received the following data:

Direct material cost

Direct labor cost

Machine hours

Direct labor hours

Electric power—kilowatt hours

Work cells—square feet

Number of material handling moves

Number of quality control inspections

Number of setups

$ 50,000
$150,000
5,000
2,500
500
1,000

20

15

6

Source: Adapted from Nabil Hassa, Herbert E. Brown, and Paul M. Saunders, “Management
Accounting Case Study: Beaver Window Inc.” Management Accounting Campus Report (Fall 1990).
Copyright Institute of Management Accountants, Montvale, NJ.

a. What is the predetermined overhead rate if the traditional measure of machine

hours is used?

b. What is the manufacturing cost per door as presently accounted for?

c. What is the manufacturing cost per door under the proposed ABC method?

d. If the two cost systems will result in different cost estimates, which cost accounting
system is preferable as a pricing base and why?

e. Ifactivity-based management were implemented prior to an ABC system, which of
the manufacturing overhead costs might be reduced or eliminated? Why?

LO.4 & LO.5 (ABC; decision making) Casito Corp. manufactures multiple types of
products; however, most of the company’s sales are from Product #347 and Product
#658. Product #347 has been a standard in the industry for several years; the market
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for this product is competitive and price sensitive. Casito plans to sell 65,000 units of
Product #347 in 2011 at a price of $150 per unit. Product #658 is a recent addition to
Casito’s product line. This product incorporates the latest technology and can be sold at
a premium price; the company expects to sell 40,000 units of this product in 2011 for
$300 per unit.

Casito’s management group is meeting to discuss 2011 strategies, and the current
topic of conversation is how to spend the sales and promotion budget. The sales man-
ager believes that the market share for Product #347 could be expanded by concentrat-
ing Casito’s promotional efforts in this area. However, the production manager wants
to target a larger market share for Product #658. He says, “The cost sheets I get show
that the contribution from Product #658 is more than twice that from Product #347.
I know we get a premium price for this product; selling it should help overall profit-
ability.” Casito has the following costs for the two products:

Product #347 Product #658
Direct material $80 $140
Direct labor 1.5 hours 4.0 hours
Machine time 0.5 hours 1.5 hours

Variable manufacturing overhead is currently applied on the basis of direct labor
hours. For 2011, variable manufacturing overhead is budgeted at $1,120,000 for a
total of 280,000 direct labor hours. The hourly rates for machine time and direct
labor are $10 and $14, respectively. Casito applies a material handling charge at
10 percent of material cost; this material handling charge is not included in vari-
able manufacturing overhead. Total 2011 expenditures for materials are budgeted at

$10,800,000.

Marc Alexander, Casito’s controller, believes that before management decides to
allocate marketing funds to individual products, it might be worthwhile to look at
these products on the basis of the activities involved in their production. Alexander
has prepared the following schedule to help the management group understand this
concept:

Budgeted Annual Activity for
Cost Cost Driver Cost Driver
Material overhead
Procurement S 400,000 Number of parts 4,000,000 parts
Production scheduling 220,000 Number of units 110,000 units
Packaging and shipping 440,000 Number of units 110,000 units
$1,060,000
Variable overhead
Machine setup S 446,000 Number of setups 278,750 setups
Hazardous waste disposal 48,000 Pounds of waste 16,000 pounds
Quality control 560,000 Number of inspections 160,000 inspections
General supplies 66,000 Number of units 110,000 units
$1,120,000
Manufacturing
Machine insertion $1,200,000 Number of parts 3,000,000 parts
Manual insertion 4,000,000 Number of parts 1,000,000 parts
Wave soldering 132,000 Number of units 110,000 units

$5,332,000
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REQUIRED PER UNIT

Product #347 Product #658
Parts 25 55
Machine insertions of parts 24 35
Manual insertions of parts 1 20
Machine setups 2 3
Hazardous waste 0.021b 0351b
Inspections 1 2

Alexander wants to calculate a new cost, using appropriate cost drivers, for each prod-
uct. The new cost drivers would replace the direct labor, machine time, and overhead
costs in the current costing system.

a. Identify at least four general advantages associated with activity-based costing.

b. On the basis of current costs, calculate the total contribution expected in 2011 for
1. Product #347.
2. Product #658.

c. On the basis of activity-based costs, calculate the total contribution expected in
2011 for

1. Product #347.
2. Product #658.

d. Explain how the comparison of the results of the two costing methods could impact
the decisions made by Casito’s management group.

LO.4 & LO.5 (ABC; product profitability) West Virginia Concepts provides a wide
range of engineering and architectural consulting services through its three offices
in Charleston, Morgantown, and Martinsburg. The company allocates resources and
bonuses to the three offices based on the net income reported for the period. Following
are the performance results for 2010:

Charleston Morgantown Martinsburg Total
Sales $1,500,000 $1,419,000 $1,067,000 $3,986,000
Less: Direct material (281,000) (421,000) (185,000) (887,000)
Direct labor (382,000) (317,000) (325,000) (1,024,000)
Overhead (725,800) (602,300) (617,500) (1,945,600)
Net income $ 111,200 $ 78700 $  (60,500) $ 129,400

Overhead items are accumulated in one overhead pool and allocated to the offices
based on direct labor dollars. For 2010, this predetermined overhead rate was $1.90 for
every direct labor dollar incurred. The overhead pool includes rent, depreciation, taxes,
etc., regardless of which office incurred the expense. This method of accumulating costs
forces the offices to absorb a portion of the overhead incurred by other offices.

Management is concerned with the results of the 2010 performance reports. Dur-
ing a review of overhead costs, it became apparent that many items of overhead are not
correlated with direct labor dollars as previously assumed. Management decided that
applying overhead based on activity-based costing and direct tracing, when possible,
should provide a more accurate picture of the profitability of each office. 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:

Charleston
$195,000

Morgantown
$286,100

Martinsburg Total
$203,500 $684,600

Office overhead



Chapter 4 Activity-Based Management and Activity-Based Costing

Activity pools and activity drivers were determined from the accounting records and
staff surveys as follows:

NUMBER OF ACTIVITIES BY LOCATION

Activity Pools Activity Driver Charleston Morgantown Martinsburg
General administration $ 409,000 Direct labor $ 386,346 $ 305,010 $325,344
Project costing 48,000 # of timesheet entries 6,300 4,060 3,640
Accounts payable/receiving 139,000 # of vendor invoices 1,035 874 391
Accounts receivable 47,000 # of client invoices 572 429 99
Payroll/mail sort & delivery 30,000 # of employees 34 39 27
Personnel recruiting 38,000 # of new hires 8 4 8
Employee insur. processing 14,000 # of insur. claims filed 238 273 189
Proposals 139,000 # of proposals 195 245 60
Sales meetings, sales aids 202,000 Contracted sales $1,821,600 $1,404,150 $569,250
Shipping 24,000 # of projects 100 125 25
Ordering 48,000 # of purchase orders 126 102 72
Duplicating costs 46,000 # of copies duplicated 160,734 145,782 67,284
Blueprinting 77,000 # of blueprints 38,790 31,032 16,378
$1,261,000
a. How much overhead cost should be assigned to each office based on activity-based
costing concepts?

b. What is the contribution of each office before subtracting the results obtained in (a)?

c. What is the profitability of each office using activity-based costing?

d. Evaluate the concerns of management regarding the traditional costing technique

currently used. IMA adapted

46.

LO.4 & LO.5 (ABC; pricing) Bernie Lipscomb owns and manages a commercial
cold-storage warehouse that has 100,000 cubic feet of storage capacity. Historically,
he has charged customers a flat rate of $0.16 per pound per month for goods
stored.

In the past two years, Lipscomb has become dissatisfied with the profitability of
the warehouse operation. Despite the fact that the warehouse remains relatively full,
revenues have not kept pace with operating costs. Recently, Lipscomb asked his ac-
countant, Jenna Etheridge, to improve his understanding of how activity-based costing
could help him revise the pricing formula. Etheridge has determined that most costs
can be associated with one of four activities. Those activities and their related costs,
volume measures, and volume levels for 2010 follow:

Activity Cost Monthly Volume Measure

Send/receive goods $50,000 Weight in pounds 500,000
Store goods 16,000 Volume in cubic feet 80,000
Move goods 20,000 Volume in square feet 5,000
Identify goods 8,000 Number of packages 500

Source: Adapted from Harold P Roth and LindaT. Sims,“Costing for Warehousing and Distribution,”
Management Accounting (August 1991), pp. 42-45. Reprinted from Management Accounting.
Copyright by Institute of Management Accountants, Montvale, NJ.

a. Based on the activity cost and volume data, determine the amount of cost assigned to
the following customers, whose goods were all received on the first day of last month:
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Weight of Order
Customer in Pounds Cubic Feet Square Feet Number of Packages
Barfield 40,000 3,200 1,100 15
Glover 40,000 800 600 10
Dozier 40,000 1,400 1,900 50

b. Determine the price to be charged to each customer under the existing pricing
plan.

c. Determine the price to be charged using ABC, assuming Lipscomb would base the
price on the cost determined in (a) plus a markup of 40 percent.

d. How well does Lipscomb’s existing pricing plan capture the costs for providing the
warehouse services? Explain.

LO.1, LO.3-LO.5 (Activity analysis, ABC; pricing; cost drivers) Moriarity
Manufacturing produces two product models: Regular and Special. The following
information was taken from the accounting records for the first quarter of 2010:

Regular Special Total
Units produced 80,000 20,000 100,000
Material cost $320,000 $180,000 $500,000
Labor cost $480,000 $140,000 $620,000

Moriarity currently uses a traditional cost accounting system where total overhead cost
is assigned to products based on the total number of units produced. Company presi-
dent Michael Moriarity has approached the controller, Betsy O’Connell, with concerns
about sagging profit margins and his inability to explain competitors’ pricing of similar
products. O’Connell suggests that the company explore the possibility of a costing sys-
tem that is based less on volume and more on identifying the consumption of resources
by products (given manufacturing process activities). O’Connell identifies the follow-
ing overhead costs related to the production process:

Wages and costs related to machine setups $ 360,000
Material handling costs 480,000
Quality control costs 120,000
Other overhead costs related to units produced 240,000
Total $1,200,000

During the quarter, there were 40 machine setups for production: 20 from Special to
Regular and 20 from Regular to Special. O’Connell believes that the number of set-
ups is the most appropriate cost driver of machine setup costs. With regard to mate-
rial handling, the Special model uses more expensive and difficult-to-handle materials.
O’Connell believes that material cost is the primary indicator of material handling costs.
Each unit is hand-inspected by quality control personnel. Special units require a more
time-consuming inspection because they are more complex and have more parts than
Regular units. Quality control inspectors are paid $40 per hour; examination of payroll
time sheets indicates that the inspectors spent 50 percent more hours inspecting Special
units than Regular units. O’Connell believes that the remaining 30 percent of overhead
costs are related to the number of units produced.

a. Using a traditional, volume-based overhead rate, determine the overhead cost per
unit of the Regular and Special units.

b. Using the information provided by O’Connell, determine the overhead cost per unit
of the Regular and Special Units using an activity-based costing system.
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. What is the total per-unit cost of the Regular and Special Units under each over-

head costing system?

. Compute the amount of product cross-subsidization per unit that was taking place

under the traditional costing system.

. Identify potential non-value-added activities in Moriarity’s current manufacturing

system.

What suggestions would you have for Michael Moriarity to improve the competi-
tiveness of the company’s products in the marketplace?

LO.1 &LO. 3-LO.5 (Activity analysis, ABC; pricing; cost drivers; decision making)
Hurley Corporation has identified the following overhead costs and cost drivers for the
coming year:

Budgeted Budgeted

Overhead Item Cost Driver Cost Activity Level

Machine setup Number of setups $ 20,000 200

Inspection Number of inspections 130,000 6,500

Material handling Number of material moves 80,000 8,000

Engineering Engineering hours 50,000 1,000
$280,000

The following information was collected on three jobs that were completed dur-

ing the year:

Job 101 Job 102 Job 103
Direct material $5,000 $12,000 $8,000
Direct labor $2,000 $ 2,000 $4,000
Units completed 100 50 200
Number of setups 1 2 4
Number of inspections 20 10 30
Number of material moves 30 10 50
Engineering hours 10 50 10
Budgeted direct labor cost was $100,000, and budgeted direct material cost was
$280,000.
a. If the company uses activity-based costing, how much overhead cost should be

assigned to Job 101?

. If the company uses activity-based costing, compute the cost of each unit of Job 102.

'The company prices its products at 140 percent of cost. If the company uses activity-
based costing, what price should it set for each unit of Job 103?

. If the company used a traditional accounting system and allocated overhead based

on direct labor cost, by how much would each unit of Job 103 be over- or under-
costed compared to activity-based costing? What would be the management impli-
cations of this difference?

. Identify any non-value-added activities or activities that may be currently necessary

but appear to be ineflicient in Hurley’s production process. Explain what steps the
company management could take to improve the production process and potentially
lower manufacturing costs.

The company is considering outsourcing inspections to an outside company that
would perform the inspections for $10 apiece. What are the potential total savings
if Hurley outsources the inspections? What other factors should company manage-
ment consider before making this decision?

CIA adapted
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LO.3 & LO.5 (ABC; pricing; cost drivers) Believing that its traditional cost system
may be providing misleading information, Dover Corporation is considering an activ-
ity-based costing (ABC) approach. Dover Corporation employs a full-cost system and
has been applying its manufacturing overhead on the basis of machine hours. The orga-
nization plans on using 50,000 direct labor hours and 30,000 machine hours in 2010.
'The following data show the manufacturing overhead that is budgeted:

Budgeted Cost  Budgeted

Activity Driver Activity Cost
Material handling Number of parts handled 6,000,000 $ 720,000
Setup costs Number of setups 750 315,000
Machining costs Machine hours 30,000 540,000
Quality control Number of batches 500 225,000

Total manufacturing overhead cost $1,800,000

Cost, sales and production data for one of the company’s products for the coming year
are as follows:

Direct material cost per unit $4.40
Direct labor cost per unit (05 DLH @ $15 per DLH) 075
$5.15
Sales and production data: -
Expected sales 20,000 units
Batch size 5,000 units
Setups 2 per batch
Total parts per finished unit 5 parts
Machine hours required 80MH per batch

a. Compute the per-unit cost for this product for 2010 if Dover Corporation uses the
traditional full-cost system.

b. Compute the per-unit cost for this product for 2010 if the Dover Corporation
employs an activity-based costing system.

c. Assume the company wishes to achieve a gross profit rate of 40 percent. Determine
the selling price that would be required based on your answers to (a) and (b).

LO.4 & LO.5 (ABC; pricing) Clare’s Super Cake Company makes very elaborate wed-
ding cakes to order. The company’s owner, Clare Cole, has provided the following data
concerning the activity rates in its activity-based costing system:

Activity Cost Pools Activity Rate
Guest related $0.90 per guest
Tier related $34.41 per tier
Order related $150.00 per order

The measure of activity for the size-related activity cost pool is the number of planned
guests at the wedding reception. The greater the number of guests, the larger the cake.
The measure of complexity is the number of cake tiers. The activity measure for the
order-related cost pool is the number of orders. (Each wedding involves one order.)
The activity rates include the costs of raw ingredients such as flour, sugar, eggs, and
shortening. The activity rates do not include the costs of purchased decorations such as
miniature statues and wedding bells, which are accounted for separately. The average
wedding has 125 guests and generally requires a three-tiered cake.



51.

Chapter 4 Activity-Based Management and Activity-Based Costing

Data concerning two recent orders appear below:

Sacks Wedding Gemmel Wedding

Number of reception guests 50 164
Number of tiers on the cake 1 5
Cost of purchased decorations for cake $22.50 $58.86

a. What amount would the company have to charge for the Sacks wedding cake to
break even on that cake?

b. Assuming that the company charges $650 for the Gemmel wedding cake, what

would be the overall gross margin on the order?

c. Letitia White wants to order a special cake for her 25th wedding anniversary cel-
ebration. She wants the cake to be four tiers but, in addition, would like 20 special
flowers added to the top of the cake, which requires very intricate detailing instead
of purchased decorations. White expects that attendance at the anniversary party
will be 200 people. If Cole decides to charge $5 for each special flower, which price
should she quote? What price should be charged if the company wants to make an
overall gross margin of 35 percent on the White order?

d. Suppose that the company decides that the present activity-based costing system is
too complex and that all costs (except for the costs of purchased decorations) should
be allocated on the basis of the number of guests. In that event, what would you
expect to happen to the costs of cakes for receptions with more than the average
number of guests and for receptions with fewer than the average number of guests?
Explain your answer.

LO.4 & LO.5 (ABC; pricing) Trefle Molding Company manufactures two products:
large jar covers and small bottle caps. Large jar covers require special handling. Each
cover must be individually sanded on a special machine to remove excess material
(referred to as “flash”) from the units. Covers are sanded at the rate of 200 jar covers
per hour. Jar covers also require special handling during the packaging process as they
are hand-packed in special cartons with foam protection to avoid breakage during
shipment. Special packaging materials are $5 per carton; each carton holds 250 jar
covers.

Small bottle caps are processed in batches of 5,000 units and do not require use
of the machine sander. One employee can process a load of small bottle caps in two
hours.

The accounting department has established the following information related to
overhead cost pools and cost drivers:

Budgeted Annual Budgeted Activity of

Overhead Cost Pool Overhead Cost Cost Driver Cost Driver
Engineering $300,000 Engineering hours 3,000 hours
Machine setups $50,000 Number of setups 100 setups
Material purchase and $200,000 Number of pounds 2,000,000 pounds
support of material

Machine sanding $100,000 Machine hours 10,000 hours
Product certification $270,000 Number of orders 6,000 orders

Treflle employs 10 direct labor employees. Each employee averages 2,000 hours per
year and is paid $25 per hour.

During the month of August, Treffle received an order for 1,000 jar covers from
Ravel Cosmetics and an order for 10,000 bottle caps from Nortell Skin Products.

Additional information related to each order appears as follows:

CIA adapted
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Ravel Nortell
Machine setups 4 1
Raw material (50.20 per pound) $200 $500
Engineering hours 10 2
Direct labor hours 4 2

a. Compute the total overhead that should be charged to each order using activity-
based costing.

b. Compute the total overhead that would be assigned to each order if Treffle uses a
single, predetermined overhead rate based on direct labor hours.

c. Compute the full cost per unit under traditional costing and under activity-based
costing. The company quotes all orders on a cost-per-1,000-units basis.

d. Analyze the difference in the cost per order between traditional and ABC. To what
factors can the difference be attributed?

e. Based on the costs computed in (c), what selling price per unit would Treffle have to
charge for each order to earn a gross profit of 40 percent on the order?

f. 'The President of Treffle Molding Company, James Mahoney, is upset that the buyer
for Ravel Cosmetics insists on small deliveries of each order, resulting in frequent
setups to complete each order. How can Mahoney improve this situation?

LO.5 & LO.6 (Product complexity; writing) Strategic Supply is a world leader
in the production of electronic test and measurement instruments. The company
experienced almost uninterrupted growth through the 1990s, but in the 2000s, the
low-priced end of its Portables Division’s product line was challenged by the aggres-
sive low-price strategy of several Japanese competitors. These Japanese companies
set prices 25 percent below Strategic’s prevailing prices. To compete, the divi-
sion needed to reduce costs and increase customer value by increasing operational
efficiency.

The division took steps to implement just-in-time delivery and scheduling tech-
niques as well as a total quality control program and to involve people techniques that
moved responsibility for problem solving down to the operating level of the division.
'The results of these changes were impressive: substantial reductions in cycle time, di-
rect labor hours per unit, and inventory levels as well as increases in output dollars per
person per day and in operating income. The cost accounting system was providing
information, however, that did not seem to support the changes.

Total overhead cost for the division was $10,000,000; of this, 55 percent seemed
to be related to materials and 45 percent to conversion. Material-related costs pertain
to procurement, receiving, inspection, stockroom personnel, and so on. Conversion-
related costs pertain to direct labor, supervision, and process-related engineering. All
overhead was applied on the basis of direct labor.

'The division decided to concentrate efforts on revamping the application system
for material-related overhead. Managers believed the majority of material overhead
(MOH) costs were related to the maintenance and handling of each different part
number. Other types of MOH costs were driven by the value of parts, absolute number
of parts, and each use of a different part number.

At this time, the division used 8,000 different parts, each in extremely different
quantities. For example, annual usage of one part was 35,000 units; usage of another
part was only 200 units. The division decided that MOH costs would decrease if a
smaller number of different parts were used in the products.

Source: Adapted from Michael A. Robinson, ed., Cases from Management Accounting Practice,
No. 5 (Montvale, NJ: National Association of Accountants, 1989), pp. 13-17. Copyright by Institute
of Management Accountants (formerly National Association of Accountants), Montvale, NJ.
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a. Why would MOH have decreased if parts were standardized?

b. Using the numbers given, develop a cost allocation method for MOH to quantify
and communicate the strategy of parts standardization.

c. Explain how the use of the method developed in (b) would support the strategy of
parts standardization.

d. Is any method that applies the entire MOH cost pool on the basis of one cost driver
sufficiently accurate for complex products? Explain.

e. Are MOH product costing rates developed for management reporting appropriate
for inventory valuation for external reporting? Why or why not?

LO.5 & LO.6 (Decision making; writing) Companies that want to be more globally
competitive can consider the implementation of activity-based management (ABM).
Such companies often have used other initiatives that involve higher efficiency, effec-
tiveness, or output quality. These same initiatives are typically consistent with and
supportive of ABM.

a. In what other types of “initiatives” might such global companies engage?

b. How might ABM and activity-based costing (ABC) help a company in its quest to
achieve world-class status?

c. For any significant initiative, senior management commitment is generally required.
Would it be equally important to have top management support if a company were

instituting ABC rather than ABM? Justify your answer.

d. Assume that you are a member of top management in a large organization. Do you
think implementation of ABM or ABC would be more valuable? Explain the ratio-
nale for your answer.

LO.5 & LO.6 (Decision making; ethics; writing) As the chief executive officer of a
large corporation, you have decided after discussion with production and accounting
personnel to implement activity-based management concepts. Your goal is to reduce
cycle time and, in turn, costs. A primary way to accomplish this goal is to install highly
automated equipment in your plant, which would then displace approximately 60 per-
cent of your workforce. Your company is the major employer in the area of the country
where it is located.

a. Discuss the pros and cons of installing the equipment from the perspective of your
(1) stockholders, (2) employees, and (3) customers.

b. How would you explain to a worker that his or her job is a non-value-added
activity?

c. What alternatives might you have that could accomplish the goal of reducing cycle
time but not create economic havoc for the local area?

Ethics
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Job Order Costing

Objectives

After completing this chapter, you should be able to answer the following questions:

LO.1

LO.2
LO.3

LO.4
LO.5
LO.6

LO.7

How do job order and process costing systems, as well as their related
valuation methods, differ?

What are the distinguishing characteristics of a job order costing system?

What are the primary documents supporting a job order costing system
and what purposes are served by each of them?

How are costs accumulated in a job order costing system?
How are standard costs used in a job order costing system?

How does information from a job order costing system support
management decision making?

How are losses treated in a job order costing system?
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Introduction

Product costing systems are used to assign production or performance costs to products
or services for internal and external financial reporting purposes. Product costing systems
range from very simple to very complex. Systems with greater complexity are more expen-
sive to operate and maintain because they require substantially more input data. When
specifying the details of a product costing system, the cost of generating such information
must be less than the benefits of that information to management.

The two principal product costing systems are job order and process. Firms that pro-
duce heterogeneous and custom outputs must track product costs to the product or cus-
tomer level; to do this requires the use of a job order costing system. In contrast, firms that
produce homogeneous output in batch or continuous production processes can use process
costing to compute an “average” product cost. This average cost can satisfy most reporting
needs and track costs by production process or batch. Because they require the input of
more cost and operating data, job order costing systems are more expensive and elaborate
than process costing systems.

'This chapter is the first in a sequence of product costing chapters. The chapter begins by
distinguishing between job order and process costing and by addressing the three methods
of valuation that can be used within these systems (actual, normal, and standard). Discussion
of the documents, journal entries, consideration of predetermined input standards, and
management use of job order costing systems follows. The chapter concludes by addressing
how spoilage and losses are treated in a job order system.

Methods of Product Costing

Before product cost can be computed, a determination must be made about the (1) cost
accumulation system and (2) valuation method to be used. The cost accumulation
system defines the cost object and method of assigning costs to production; the valu-
ation method specifies how product costs are measured. Companies must have both
a cost system and a valuation method; six possible combinations exist as shown in

Exhibit 5-1 (p. 164).!

Cost Accumulation Systems

Regardless of the type of business, product costing is concerned with three things:

* cost identification,
* cost measurement, and

° product cost assignment.

Job order and process costing are the two primary cost accumulation systems. A job order
costing system is used by companies that make relatively small quantities of distinct prod-
ucts or perform unique services that conform to specifications designated by the purchaser.
'Thus, job order costing is appropriate for a cobbler making custom shoes and boots, a pub-
lishing company producing educational textbooks, an accountant preparing tax returns, an
architectural firm designing commercial buildings, and a research firm performing product
development studies. In these various settings, the word job is synonymous with client,
engagement, project, or contract.

In contrast, process costing systems (covered in Chapter 6) are used by companies that
make large quantities of homogeneous goods such as breakfast cereal, candy bars, detergent,

' A third and fourth dimension (cost accumulation and cost presentation) are also necessary in this model. These dimensions
relate to the use of absorption or variable costing and are covered in Chapter 3.

LO.1T How do job order
and process costing
systems, as well as their
related valuation methods,
differ?
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Exhibit 5-1 | Costing Systems and Inventory Valuation

COST
ACCUMULATION
SYSTEMS

Job
Order

Process

Actual Direct Material
Actual Direct Labor
Actual Overhead
(assigned to job
at end of period)

Actual Direct Material

Actual Direct Labor

Actual Overhead
(assigned to job at
end of period using
FIFO or weighted
average cost flow)

METHODS OF VALUATION

Actual Direct Material

Actual Direct Labor

Overhead applied using
predetermined rate(s)
(using FIFO or weighted
average cost flow)

Standard Direct Material

Standard Direct Labor

Standard Overhead using
predetermined rate(s)
(will always be FIFO
cost flow)

gasoline, and bricks. Given the mass manufacturing process, one unit of output cannot be
readily identified with specific input costs within a given period—making the use of a cost-
averaging approach necessary.

Valuation Methods

As indicated in Exhibit 5-1, job order or process costing systems may be based on three
alternative valuation methods: actual, normal, or standard. Actual cost systems assign
the actual costs of direct material, direct labor, and overhead to Work in Process (WIP)
Inventory cost. Service businesses that have few customers and/or low volume may use an
actual cost system. However, because of the reasons discussed in Chapter 3, many com-
panies prefer to use a normal cost system that combines actual direct material and direct
labor costs with predetermined overhead (OH) rates. If the predetermined OH rate is
substantially equivalent to what the actual OH rate would have been for an annual period,
predetermined rates provide acceptable and useful costs.

Companies using either job order or process costing may employ standards (or
predetermined benchmarks) for costs to be incurred and/or quantities to be used. In a
standard cost system, unit norms or standards are developed for direct material and
direct labor quantities and/or costs. Overhead is applied to production using a prede-
termined rate that is considered the standard. These standards can then be used to plan
for future activities and cost incurrence and to value inventories. Both actual and stan-
dard costs are recorded in the accounting records to provide an essential element of cost
control—norms against which actual operating costs can be compared. A standard cost
system allows companies to quickly recognize deviations or variances from expected pro-
duction costs and to correct problems resulting from excess usage and/or costs. Actual
costing systems do not provide this benefit, and normal costing systems cannot provide
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it in relation to material and labor. Although standards are most useful in environments
characterized by repetitive manufacturing, standard costing can be used in some job order
costing environments.

Because the use of predetermined OH rates is more common than the use of actual
overhead costs, this chapter addresses a job order, normal cost system and describes several
job order, standard cost combinations.?

Job Order Costing System

In ajob order costing system, costs are accumulated by job, which is a single unit or multiple
similar or dissimilar units that has or have been produced to distinct customer specifica-
tions.® If multiple outputs are produced, a per-unit cost can be computed only if the units
are similar or if costs are accumulated for each separate unit (such as through an identifi-
cation number). Each job is treated as a unique cost entity or cost object. Because of the
uniqueness of the jobs, costs of different jobs are maintained in separate subsidiary ledger
accounts and are not added together in the ledger.

'The logic of separating costs for individual jobs is illustrated by an example for Dean’s
Ironworks, a firm that specializes in custom ornamental metal products. During February,
the company completed three small contracts; each job required a different quantity and
type of material, number of labor hours, and conversion operations. Exhibit 5-2 (p. 166)
provides Dean’s Ironworks WIP Inventory control and subsidiary ledger accounts at the end
of February. Dean’s uses normal costing valuation. Actual direct material and direct labor
costs are fairly easy to identify and associate with particular jobs. However, overhead costs
are usually not traceable to specific jobs and must be applied to production using a predeter-
mined OH rate multiplied by some actual cost driver (such as cost or quantity of materials
used or number of direct labor hours required). For example, utility costs are related to all
jobs worked on during that month. Accurately determining which jobs created the need for
a given amount of water, heat, or electricity would be impossible. Because each job is distinc-
tive, costs of the jobs cannot logically be averaged—a unique cost must be determined for
each job.

Job order costing systems provide information important to managing profitability
and setting prices for output. Custom manufacturers typically price their goods using two
methods. A cost-plus contract may be used, which allows producers to cover all direct
costs and some indirect costs and to generate an acceptable profit margin. In other cases,
producers may use a competitive bidding technique. In such instances, the company must
accurately estimate the costs of making the unique products associated with each contract;
otherwise, the company can incur significant losses when actual costs exceed those that
were estimated during the bidding process.

The trend in job order costing is to automate data collection and data entry functions
supporting the accounting system. Automating recordkeeping functions relieves produc-
tion employees of that task, and electronically stored data can be accessed to serve many
purposes. For example, data from a completed job can be used as input to project the costs
of a future job on which a bid is to be made, to understand a client’s purchasing habits, or to
estimate profit for next year. However, regardless of whether the data entry process is auto-
mated, virtually all product costing software, even very inexpensive off-the-shelf programs,
contain a job costing module.

2 Although actual overhead may be assigned to jobs, such an approach would be less customary because total overhead would
not be known until the period ended, causing an unwarranted delay in overhead assignment. Activity-based costing (discussed
in Chapter 4) can increase the validity of tracing overhead costs to specific products or jobs.

*To eliminate the need for repetition, the term units should be read to mean either products or services because job order
costing is applicable to both manufacturing and service companies. For the same reason, the term produced can mean
manufactured or performed.

LO.2 What are the
distinguishing characteristics
of a job order costing
system?
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Exhibit 5-2 | Separate Subsidiary Ledger Accounts for Jobs

Job #412 Job #414 Job #417
Ornamental Fence Interior Railing Window Guards

O

GENERAL LEDGER
Work in Process Inventory Control
Direct material (actual) XXX Transferred to finished goods or next department XXX
Direct labor (actual) XXX
Overhead (predetermined rate X actual activity) XX
—>Ending balance 25,400

SUBSIDIARY LEDGER

Job #412, Ornamental Fence

Direct material (actual) XXX
Direct labor (actual) XXX
Overhead (predetermined rate X actual activity) XX
<«—Ending balance 10,250
Job #414, Interior Railing
Direct material (actual) XXX
Direct labor (actual) XXX
Overhead (predetermined rate X actual activity) XX
<«—FEnding balance 9,170
Job #417, Window Guards
Direct material (actual) XX
Direct labor (actual) XX
Overhead (predetermined rate X actual activity) X
l«—Ending balance 5,980

Many companies have created intranets to manage information, especially that per-
taining to jobs produced. An intranet is a restricted network for sharing information
and delivering data from corporate databases to local area network (LAN) desktops.
Exhibit 5-3 indicates some types of information that can be accessed on an intranet. As
shown in the exhibit, much information relevant to managing a particular job’s produc-
tion is available online to managers. Data related to contract information and technical
specifications, budgeted costs, actual costs, and stage of production measurements are
instantly available to managers. Because input functions are automated, the intranet
data become more closely correlated with real time.
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Exhibit 5-3 | Project Management Site Content

Project Management Library
Instructions on how to use the project
intranet site
Project manager manuals
Policy and procedure manuals
Templates and forms
Project management training exercises

General Project Information
Project descriptions
Photos of project progress
Contract information
Phone and e-mail directories
Project team rosters
Document control logs
Scope documents
Closure documents
Links to project control tools
Links to electronic document retrieval
systems

Technical Information

Management Information

Meeting minutes

Daily logs

Project schedules

Task and resource checklists
Shutdown and look-ahead reports
Work-hour estimates

Change notices

Labor hours worked

Earned value

Financial Information

Project cost sheet

Funding requests for each cost account
Cash flow projections and budgets
Original cost budgets and adjustments
Contract status reports

Departmental budget reports

Links to mainframe sessions for requisi-
tions and purchase order tracking
Companywide financial statements

Drawing logs

Detailed budgets and physical estimates
Specifications

Bill of materials by department

Punch lists

Links to drawing databases

Source: Lawrence Barkowski, “Intranets for Project and Cost Management in Manufacturing,” Cost Engineering
(June 1999), p. 36. Reprinted with permission of AACE International, 209 Prairie Ave., Suite 100, Morgantown,
WV 25601 USA. Internet: http://www.aacei.org. E-mail: info@aacei.org.

Job Order Costing: Details and
Documents

A job can be categorized by the stage of its production cycle. There are three stages of
production:

¢ contracted for but not yet started,
* in process, and
¢ completed.*

The production stages are supported by various documents providing information about
the job and supporting the journal entries related to the job.

Job Order Cost Sheet

'The source document that provides virtually all financial information about a particular job
is the job order cost sheet. The set of job order cost sheets for all incomplete jobs composes
the WIP Inventory subsidiary ledger. Total costs contained on the job order cost sheets for
all incomplete jobs should reconcile to the WIP Inventory control account balance in the

general ledger (as shown in Exhibit 5-2).

“In concept, there could be four categories. The third and fourth categories would distinguish between products completed but
not sold and products completed and sold. However, the usual case is that firms using a job order costing system produce only
products for which there is current demand. Consequently, there is no need for an inventory of finished products that await sale.

LO.3 What are the primary
documents supporting a
job order costing system
and what purposes are
served by each of them?

167


http://www.aacei.org

168

Chapter 5 Job Order Costing

A job order cost sheet includes a job number, a description of the job, customer iden-
tification, various scheduling information, delivery instructions, and contract price as well
as details regarding actual costs for direct material, direct labor, and applied overhead. The
form also might include budgeted cost information, especially if such information is used
to estimate the job’s selling price or to support a bid price. In bid pricing, budgeted and
actual costs should be compared at the end of a job to determine any deviations from esti-
mates. In many companies, job cost sheets exist only in electronic form.

Exhibit 5-4 illustrates a job order cost sheet for Dean’s Ironworks. The job is for
the construction and installation of a decorative fence; the customer is the Willowdale

Exhibit 5-4 | Dean’s Ironworks Custom Fabricating Job Order Cost Sheet

Job Number PF108

Customer Name and Address: Description of Job:
Willowdale Homeowners' Assoc. 2,000 feet of 6" steel fence per
200 Willow Avenue contract dated 8/13/2010
Willow, Texas
Contract Agreement Date: 8/13/10
Scheduled Starting Date: 9/01/10
Agreed Completion Date: 11/15/10 Contract Price $35,250
Actual Completion Date:
Delivery Instructions: Full installation per contract
FABRICATION
OVERHEAD BASED ON
DIRECT MATERIAL DIRECT LABOR # OF LABOR HOURS # OF MACHINE HOURS
(EST. $5,000) (EST. $7,200) (EST. $3,000) (EST. $2,000)
Date Source | Amount | Date | Source | Amount Date Source | Amount | Date Source | Amount
INSTALLATION
(SAME FORMAT AS ABOVE BUT WITH DIFFERENT OH RATES)
FINISHING
(SAME FORMAT AS ABOVE BUT WITH DIFFERENT OH RATES)
SUMMARY
FABRICATION INSTALLATION FINISHING
Actual Budget Actual Budget Actual Budget
Direct material $ 5,000 $ 0 $1,500
Direct labor 7,200 1,800 3,000
Overhead (labor) 3,000 1,500 1,200
Overhead (machine) ~ 2,000 2,000
Totals $17,200 $5,300 $5,700
Actual Budget
Final Costs:  Fabrication $17,200
Installation 5,300
Finishing ~ 5,700

Totals $28,200
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Homeowners” Association. All of Dean’s Ironworks job order cost sheets include a section
for budgeted data so that budget-to-actual comparisons can be made for planning and
control purposes. Direct material and direct labor costs are assigned and posted to jobs as
work on the job is performed. Information to include on the job cost sheet is gathered from
material requisition forms and from employee time sheets or labor tickets.

Material Requisitions

To begin a job, a material requisition form (shown in Exhibit 5-5) is prepared so material
can be released from inventory, or purchased, and sent to the production area. This source
document indicates the types and quantities of material to be issued to production or used
to perform a service job. Such documents are usually prenumbered and come in multiple-
copy sets so that completed copies can be maintained in the warehouse, in the production
department, and with each job. Completed material requisition forms verify material flow
from the warehouse to the requisitioning department and allow responsibility for material
cost to be traced to users. Although hard-copy material requisition forms may still be used,
it is increasingly common for this document to exist only electronically.

Exhibit 5-5 | Material Requisition Form

Date No. 341
Job Number Department
Authorized by Issued by
Received by Inspected by
ttem No. Part No. Description Unit of Quan'tity Quantity Unit Total
Measure Required Issued Cost Cost

Because a company using job order costing makes products to user specifications, jobs
occasionally require unique raw material. Thus, some raw material may not be acquired
until a job is under contract and it is known that production will occur. The raw material
acquired, although often separately distinguishable and related to specific jobs, is accounted
for in a single general ledger control account (Raw Material Inventory) with subsidiary
ledger backup. The material may, however, be designated in the storeroom and possibly in
the subsidiary records as being “held for use in Job #407.” Such designations should keep

the material from being used on a job other than the one for which it was acquired.

When the first direct material associated with a job is issued to production, that job
enters the second stage of its production cycle—work in process. At this point, cost infor-
mation begins to be accumulated on the job order cost sheet. Direct labor is the second
element of the production process.
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Employee Time Sheets

An employee time sheet indicates the jobs on which each employee worked and the direct
labor time consumed. Exhibit 5-6 provides an illustration of a time sheet that would be
completed manually by employees. Such time sheets are most reliable if the employees keep
them current as the day progresses. Work arriving at an employee station is accompanied by
a tag or bar code specifying its job order number; the bar codes can be scanned as products
pass through individual workstations. The times that work is started and stopped are noted
on the time sheet.’ These time sheets should be collected and reviewed by supervisors to
ensure that the information is accurate.

Exhibit 5-6 | Employee Time Sheet

For Week Ending
Department
Employee Name
Employee ID No.
Type of Work Job Start Stop Day Total
ol Description Number Time Time (circle) Hours
MTWThFS
MTWThFS
MTWThFS
MTWThFS
MTWThFS
MTWThFS
Employee Signature Supervisor’s Signature (for overtime)

Large businesses often use electronic time-keeping software rather than manual time
sheets. Employees simply swipe their employee ID cards and job cards through an elec-
tronic scanner when they switch from one job to another. This software allows labor costs
to be accumulated by both job and department. In highly automated factories, employee
time sheets may not be used because of the low proportion of direct labor cost to total cost.
However, machine time can be tracked through the use of machine clocks or counters
in the same way as human labor is tracked. As jobs are transferred from one machine to
another, the clock or counter can be reset to mark the start and stop times. Machine times
can then be equated to employee-operator time.

Transferring employee time sheet (or alternative source document) information to
the job order cost sheet requires knowledge of employee labor rates, which are found
in employee personnel files. Time spent on the job is multiplied by the employee’s
wage rate, and the amounts are summed to find the job’s total direct labor cost for the

period.

* Alternatives to daily time sheets are job time tickets that supervisors give to employees as they are assigned new jobs and
supervisors record which employees worked on what jobs for what period of time. The latter alternative is extremely difficult if a
supervisor is overseeing a large number of employees or if employees are dispersed through a large section of the plant.
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Time sheets are filed and retained so they can be referenced for any future information
needs. Following are three possible information uses of time sheets:

¢ If total actual labor costs for the job differ significantly from the original estimate, the
manager responsible for labor cost control may be asked to explain the discrepancy.

¢ If ajob is billed on a cost-plus basis, the number of hours worked may be audited by
the buyer. This situation is quite common and especially important when dealing with
government contracts. Hours not worked directly on the contracted job cannot be arbi-
trarily or incorrectly charged to the cost-plus job without the potential for detection.

¢ If there is a question about total time worked by an employee in a week, time sheets can
provide information on overtime. Under the Fair Labor Standards Act, overtime must
generally be paid at a time-and-a-half rate to all nonmanagement employees when they
work more than 40 hours in a week.

Overhead

Overhead costs can be substantial in manufacturing and service organizations. Actual
overhead incurred during production is debited to the Manufacturing Overhead control
account. If actual overhead is applied to jobs, the cost accountant waits until the end of the
period and divides the actual overhead incurred in each designated cost pool by a related
measure of activity or cost driver to obtain an application rate. Actual overhead is applied
to jobs by multiplying the actual overhead application rate by the actual measure of activity
associated with each job.

More commonly, normal costing is used, and overhead is applied to jobs with one or
more annualized predetermined OH rates. Overhead is assigned to jobs by multiplying the
predetermined rate by the actual measure of the activity base that was recorded for each job
during the period. If a job is completed within a period, overhead is applied at completion
of production so that a full product cost can be transferred to Finished Goods Inventory. If,
however, a job is not complete at the end of a period, overhead must be applied at that time
so that WIP Inventory on the period-end balance sheet contains costs for all three product
elements (direct material, direct labor, and overhead).

Completion of Production

When a job is completed, its total cost is removed from Work in Process Inventory and
transferred to Finished Goods Inventory. Job order cost sheets for completed jobs are
removed from the WIP Inventory subsidiary ledger and become the subsidiary ledger for
the Finished Goods Inventory control account. When a job is sold, its cost is transferred
from Finished Goods Inventory to Cost of Goods Sold. The job cost sheet then becomes a
subsidiary record for Cost of Goods Sold. This cost transfer presumes the use of a perpetual
inventory system, which is common in a job order costing environment because goods are
generally easily identified and tracked.

Job order costing documents and cost flows are depicted in Exhibit 5-7 (p. 172).

Job order cost sheets for completed jobs are kept in a company’s permanent files.
A completed job order cost sheet provides management with a historical summary about
total costs and, if appropriate, the cost per finished unit for a given job. The per-unit cost
may be helpful for planning and control purposes as well as for bidding on future contracts.
It a job was exceptionally profitable, management might decide to pursue additional similar
jobs. If a job was unprofitable, the job order cost sheet may indicate areas in which cost
control was lax. Such areas are more readily identifiable if the job order cost sheet presents
the original, budgeted cost information.

Most businesses that use job order costing carry little or no Finished Goods Inventory
because production occurs only when a specific customer contracts for a particular good or ser-
vice. Upon completion, product or service cost may flow immediately to Cost of Goods Sold.
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Job Order Costing Documents and Cost Flows

Raw
Material
Purchases

g Raw Material Qirect Labor
Requisitions Time Sheets

| Job Order Cost Sheet
Actual DM
Actual DL .
Applied OH Applied OH
A 3
\\ (Supports WIP Inventory) :
\\\ Compared at|year-end
\4
Goods provided in
fulfillment of order
~N
AN
N
AN
AN
\
AN
\\ Finished Goods Inventory
\ OR directly into
N Cost of Goods Sold
(both supported by completed job
order cost sheets)
The next section presents a comprehensive job order costing situation using informa-
tion from Dean’s Ironworks, the company introduced earlier.
LO.4 How are costs . .
accumulated in a job order Job Order Costing Illustration

costing system?

Dean’s Ironworks establishes prices based on costs incurred. Over the long term, the com-
pany’s goal is to realize a gross profit equal to 20 percent of sales revenue. This level of gross
profit is sufficient to generate a reasonable profit after covering selling and administrative
costs. In more competitive circumstances, such as when a company has too much unused
capacity, prices and gross margin may be reduced to increase the likelihood of gaining job
contracts. Dean’s Ironworks has little unused capacity, so the company sets prices somewhat
high to reduce the possibility of successfully obtaining too many contracts.

To help in establishing the price for the Willowdale Homeowners’ Association, Dean’s
cost accountant provided the sales manager with the budgeted cost information shown
earlier in Exhibit 5—4. The sales manager believed that a normal selling price was appropri-
ate and, thus, set the sales price to yield a gross margin of roughly 20 percent [($35,250 —
$28,200) + $35,250]. The customer agreed to this sales price in a contract dated August
13, 2010. Dean’s production manager scheduled the job to begin on September 1, 2010,
and to be completed by November 15, 2010. The job is assigned the number PF108 for
identification purposes.

'The following journal entries illustrate the flow of costs for the Fabrication Department
during September 2010. Work on several jobs, including Job #PF108, was performed in
Fabrication during that month. In entries 1, 2, and 4 in the list that follows, separate WIP
Inventory accounts are shown for costs related either to Job #PF108 or to other jobs. In
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practice, the Work in Process Inventory account for a given department would be debited
only once for all costs assigned to it. The details for posting to the individual job cost
records would be presented in the journal entry explanations.

1.

During September 2010, material requisition forms #1.40-LL55 indicated that raw mate-
rials costing $5,420 were issued from the warehouse to the Fabrication Department.
"The Raw Material Inventory account may contain the costs of both direct and indirect
materials. When material is issued, its cost is released from Raw Material Inventory.
If the material is considered direct to a job, the cost is assigned to WIP Inventory; if
the material is indirect, the cost is assigned to Manufacturing Overhead Control. The
raw materials requisitioned in September included $4,875 of direct material used on
Job #PF108 and $520 of direct material used on other jobs. The remaining $25 of raw

materials issued during September were indirect.

Work in Process Inventory—~Fabrication (Job #PF108) 4,875
Work in Process Inventory—~Fabrication (other jobs) 520
Manufacturing Overhead Control—rFabrication (indirect material) 25

Raw Material Inventory 5420

To record direct and indirect materials issued per September
requisitions

The September time sheets and payroll summaries for the Fabrication Department
workers were used to trace direct and indirect labor to that department. Total labor
cost for the Fabrication Department for September was $9,599. Job #PF108 required
$6,902 of direct labor cost combining the two biweekly pay periods in September. The
remaining jobs in process required $1,447 of direct labor cost, and indirect labor cost

for the month totaled $1,250.

Work in Process Inventory—~Fabrication (Job #PF108) 6,902
Work in Process Inventory—~Fabrication (other jobs) 1,447
Manufacturing Overhead Control—Fabrication (indirect labor) 1,250

Wages Payable 9,599

To record September wages

The Fabrication Department incurred overhead costs in addition to indirect material
and indirect labor during September. Factory building and equipment depreciation of
$2,500 was recorded. Insurance on the factory building was prepaid and one month
($200) of that insurance had expired. A $1,900 bill for factory utility costs was received
and would be paid in October. Repair and maintenance costs of $500 were paid in
cash. Additional miscellaneous overhead costs of $800 were incurred; these costs are
credited to “Various accounts” for illustrative purposes. The following entry summa-
rizes the accumulation of these other actual overhead costs for September.

Manufacturing Overhead Control—Fabrication 5,900
Accumulated Depreciation 2,500
Prepaid Insurance 200
Utilities Payable 1,900
Cash 500
Various accounts 800

To record actual September overhead costs exclusive of
indirect material and indirect, nonsalaried labor

Dean’s prepares financial statements monthly. To do so, Work in Process Inventory
must include all production costs: direct material, direct labor, and overhead. Overhead
is applied to production at Dean’s Ironworks based on departmental predetermined
OH rates. The company is organized into three departments: Fabrication, Installation,
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and Finishing. Each department may have more than one rate. In Fabrication, over-
head is applied using two predetermined OH rates: $12 per direct labor hour and $30
per machine hour. In September, Fabrication employees committed 260 hours of direct
labor time to Job #PF108, and 65 machine hours were consumed on that job. The other
jobs worked on during September received total applied overhead of $900 [25 direct
labor hours (assumed) X $12] + [20 machine hours (assumed) X $30].

Work in Process Inventory—~Fabrication (Job #PF108) 5,070
Work in Process Inventory—~Fabrication (other jobs) 900
Manufacturing Overhead Control—Fabrication 5,970

To apply overhead for September using predetermined rates

Notice that the $5,900 actual amount of September overhead in the Fabrication
Department is not equal to the $5,970 of overhead applied to that department’s Work
in Process Inventory. This $70 difference is the overapplied overhead for the month.
Because the predetermined OH rates were based on annual estimates, differences in
actual and applied overhead accumulate during the year. Underapplied or overapplied
overhead will be closed (as shown in Chapter 3) at year-end to Cost of Goods Sold
(if the amount is immaterial) or allocated among Work in Process Inventory, Finished
Goods Inventory, and Cost of Goods Sold accounts (if the amount is material).

'The preceding entries for the Fabrication Department would be similar to the entries
made in each of the other departments of Dean’s Ironworks. Direct material and direct
labor data are posted to each job order cost sheet frequently (usually daily or weekly);
entries are posted to the general ledger control accounts for longer intervals (usually upon
completion of a job or monthly, whichever occurs first).

Job #PF108 will pass consecutively through the three departments of Dean’s
Ironworks. In other types of job shops, different departments may work on the same
job concurrently. Similar entries for Job #PF108 are made throughout the production
process, and Exhibit 5-8 shows the cost sheet at the job’s completion. Note that direct
material requisitions, direct labor cost, and overhead application shown previously in
Entries 1, 2, and 4 are posted on the job cost sheet. The actual costs of Installation and
Finishing are given in the job order cost sheet in Exhibit 5-8, but the details are omitted
in this discussion.

When the job is completed, its costs are transferred to Finished Goods Inventory and,
upon acceptance by the customer, to Cost of Goods Sold. The journal entries related to
transfers among departments as well as the completion and sale of the goods follow.

Work in Process Inventory—Installation 16,847
Work in Process Inventory—~Fabrication 16,847
To transfer Job #PF108 from Fabrication to Installation
Work in Process Inventory—rFinishing 22,376
Work in Process Inventory—Installation 22,376
To transfer Job #PF108 from Installation to Finishing
Finished Goods Inventory—Job #PF108 28,091
Work in Process Inventory—Finishing 28,091
To transfer completed Job #PF108 to FG Inventory
Accounts Receivable—Willowdale Homeowners' Association 35,250
Sales 35,250
To record the sale of goods on account
Cost of Goods Sold—1Job #PF108 28,091
Finished Goods Inventory—Job #PF108 28,091
To record the CGS for the Willowdale sale
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Exhibit 5-8 | Dean’s [ronworks Custom Fabricating Completed Job Order Cost Sheet

Customer Name and Address:

Willowdale Homeowners’ Assoc.
200 Willow Avenue
Willow, Texas

Contract Agreement Date: 8/13/10
Scheduled Starting Date: 9/01/10
Agreed Completion Date: 11/15/10

Actual Completion Date:

Delivery Instructions:

Full installation per contract

Description of Job:

2,000 feet of 6' steel fence per
contract dated 8/13/2010

Contract Price $35,250

Job Number PF108

FABRICATION

DIRECT MATERIAL

DIRECT LABOR

OVERHEAD BASED ON
# OF MACHINE HOURS

# OF LABOR HOURS

(EST. $5,000) (EST. $7,200) (EST. $3,000) (EST. $2,000)

Date Source | Amount Date Source | Amount Date Source | Amount | Date Source | Amount
9/30 MR L40- $4,875 9/30 payroll $6,902 7/31 payroll $3,120 9/30 Machine $1,950
L55 hour

meters
INSTALLATION
(SAME FORMAT AS ABOVE BUT WITH DIFFERENT OH RATES)
FINISHING
(SAME FORMAT AS ABOVE BUT WITH DIFFERENT OH RATES)
SUMMARY
FABRICATION INSTALLATION FINISHING
Actual Budget Actual Budget Actual Budget
Direct material $ 4875 $ 5,000 S 0 S 0 $1,605 $1,500
Direct labor 6,902 7,200 1,805 1,800 2,970 3,000
Overhead (labor) 3,120 3,000 1610 1,500 1,140 1,200
Overhead (machine) 1,950 2,000 2,114 2,000 0 0
Totals $16,847 $17,200 $5,529 $5,300 $5,715 $5,700
Actual Budget
Final Costs: Fabrication $16,847 $17,200
Installation 5529 5,300
Finishing 5715 ~ 5,700
Totals $28,091 $28,200

Managers in all departments can use the completed job order cost sheet to determine
how well costs were controlled. Overall, costs were slightly below the budgeted level, which
is indicative of effective cost control, particularly in the Fabrication Department.

'The next section discusses how standard, rather than actual, costs can be used to improve

cost management.
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Job Order Costing Using Standard Costs

The Dean’s Ironworks example illustrates the use of actual historical cost data for direct
material and direct labor in a job order costing system. However, using actual direct mate-
rial and direct labor costs may cause the costs of similar units to fluctuate from period to
period or from job to job because of changes in component costs. Use of standard costs for
direct material and direct labor can minimize the effects of such cost fluctuations in the
same way that predetermined rates do for overhead costs.

A standard cost system determines product cost by using predetermined norms in the
inventory accounts for prices and/or quantities of cost components. After production is
complete, standard production cost is compared to actual production cost to assess pro-
duction efficiency. A difference between the actual quantity, price, or rate and its related
standard is called a variance.®

Standards can be used in a job order system only if a company typically engages in
jobs that produce fairly similar products. One type of standard job order costing system
uses standards only for input prices of material or only for labor rates. Such an approach
is reasonable if all output relies on similar kinds of material or labor. If standards are used
for price or rate amounts only, the debits to WIP Inventory become a hybrid of actual and
standard information: actual quantities at standard prices or rates.

A Coat of Many Colors, a house-painting company located in Denver, is used to illus-
trate the use of price and rate standards. Management has decided that, because of the
climate, one specific brand of paint (costing $30 per gallon) is the best to use. Painters
employed by the company are paid $18 per hour. These two amounts can be used as price
and rate standards for A Coat of Many Colors. No standards can be set for the quantity of
paint that will be used on a job or the amount of time that will be spent on the job. These
items will vary based on the quantity and texture of wood of the structure as well as on the
size of the structure being painted.

Assume that A Coat of Many Colors paints a house requiring 50 gallons of paint and
80 hours of labor time. The standard paint and labor costs, respectively, are $1,500 (50 X
$30) and $1,440 (80 X $18). The paint was purchased on sale for $1,350, or $27 per gal-
lon. The actual labor rate paid to painters was $19 per hour. Price and rate variances are
calculated as follows:

Material: 50 X ($27 actual — $30 standard) = 50 X —$3 = —$150 price variance (favorable)
Labor: 80 hours X (519 actual — $18 standard) = 80 X $1 = $80 rate variance (unfavorable)

The price variance is favorable because less was expended than what was expected.
The rate variance is unfavorable because the amount spent is greater than what was
expected.

Other job order companies produce output that is homogeneous enough to allow stan-
dards to be developed for both quantities and prices of material and labor. Such companies
usually use distinct production runs for numerous similar products. In such circumstances,
the output is homogeneous for each run, unlike the heterogeneous output of A Coat of
Many Colors.

Green Manufacturing Inc. is a job order manufacturer that uses both price and quantity
material and labor standards. Green produces wooden flower boxes from recycled wood
that are retailed through several chains of garden supply stores. Retailers contract for the
boxes on a job order basis because of the changes in style, color, and size with each spring
gardening season. Green produces the boxes in distinct production runs each month for
each retail chain. Price and quantity standards for direct material and direct labor have been
established and are used to compare the estimated and actual costs of monthly production

runs for each type of box produced.

©Standard costing is covered in detail in Chapter 7.
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Material and labor standards set for the boxes sold to Mountain Gardens were:

Material: 8 linear feet of 1" X 10" redwood plank at $0.60 per linear foot
Labor: 1.4 direct labor hours at $9.00 per direct labor hour (DLH)

In June, 2,000 boxes were produced for Mountain Gardens. The actual quantities and costs
for wood and labor related to this job were:

Material: 16,300 linear feet used; purchased at $0.58 per linear foot
Labor: 2,700 actual hours worked at $9.10 per DLH

Given this information, the following variances can be calculated:

Material:
16,300 X (50.58 — $0.60) = 16,300 X —$0.02 = —$325 price variance (favorable)

16,300 — (8 X 2,000) = 16,300 — 16,000 = 300 linear feet above standard
300 ft. excess X $0.60 standard cost = $180 quantity variance (unfavorable)
Labor:

2,700 X ($9.10 — $9.00) = 2,700 X $0.10 = $270 rate variance (unfavorable)

2,700 — (1.4 X 2,000) = 2,700 — 2,800 = 100 hours below standard
100 hours fewer X $9.00 standard cost = —$900 quantity variance (favorable)

A summary of variances follows:

Direct material price variance ($326) favorable
Direct material quantity variance 180 unfavorable
Direct labor rate variance 270 unfavorable
Direct labor quantity variance (900) favorable
Net variance (cost less than expected) ($776) favorable

From a financial perspective, Green controlled its total material and labor costs well on the
Mountain Gardens job.

Variances can be computed for actual-to-standard differences regardless of whether
standards have been established for both quantities and prices or for prices or rates only.
Standard costs for material and labor provide the same types of benefits as predetermined
OH rates: more timely information and comparison benchmarks for actual amounts. In
fact,a predetermined OH rate is simply a type of standard. It establishes a constant amount
of overhead assignable as a component of product cost and eliminates any immediate need
for actual overhead information in the calculation of product cost.

Standard cost job order systems are reasonable substitutes for actual or normal costing sys-
tems as long as the standards provide managers with useful information. Any product costing
system is acceptable in practice if it is effective and efficient in serving the company’s unique
production needs, provides information desired by management, meets external reporting
demands, and can be maintained at a cost that is reasonable when compared to the benefits
received. These criteria apply equally well to both manufacturers and service companies.

Job Order Costing to Assist Managers

Managers are interested in controlling costs in each department as well as for each job.
Actual direct material, direct labor, and factory overhead costs are accumulated in depart-
mental accounts and are periodically compared to budgets so that managers can respond
to significant deviations. Transactions must be recorded in a consistent, complete, and
accurate manner to have information on actual costs available for periodic comparisons.

Managers in different types of job order organizations may stress different types of cost
control. Companies such as Aston Martin are extremely concerned about labor hours and

LO.6 How does
information from a job order
costing system support
management decision
making?
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their related costs: unlike most cars that are built on a moving assembly line, each Aston
Martin DB9 takes about 200 labor-hours to hand-make in a series of workstations at the
Gaydon, England, plant.” Other companies implement significant cost and physical controls
for direct materials; for example, jewelers are concerned about the costs of platinum, gold, dia-
monds, and Australian black opals. Hospitals must be careful to control overhead costs related
to expensive but often-unused equipment or to the processing of patient information.

One primary difference between job order costing for manufacturing and service orga-
nizations is that most service organizations use a fairly insignificant amount of materials
relative to the value of labor for each job. In such cases, only direct labor may be traced to
each job and all materials may be treated (for the sake of convenience) as part of overhead.
Overhead is then allocated to the various jobs, most commonly using a predetermined rate
per direct labor hour or direct labor dollar. Other cost drivers that can effectively assign
overhead to jobs may also be identified.

Knowing the costs of individual jobs allows managers to better estimate future job costs
and to establish realistic bids and selling prices. Using budgets and standards in a job order
costing system also provides information against which actual costs can be compared at
regular time intervals for control purposes. These comparisons can also furnish some per-
formance evaluation information. The following two examples demonstrate the usefulness
of job order costing to managers.

Concrete Café

Concrete Café specializes in concrete structures. The firm has a diverse set of clients and job
es. Its president, Joann Bradley, wants to know which of the firm’s clients are the most
p p Y;
profitable and which are the least profitable. To determine this information, she requested a
breakdown of profits per job measured on both a percentage and an absolute dollar basis.

Bradley found that no client job cost records were kept. Costs had been accumulated
only by type—travel, entertainment, and so forth. Stan Tobias, the sales manager, was cer-
tain that the largest profits came from Concrete Café’s largest accounts. Careful job cost
analysis found that the largest accounts contributed most of the firm’s revenue but the
smallest percentage and absolute dollars of incremental profits. Until Bradley requested this
information, no one had totaled the costs of recruiting each client or the travel, entertain-
ment, and other costs associated with maintaining each client.

A company that has a large number of jobs that vary in size, time, or effort may not know
which jobs are responsible for disproportionately large costs. Job order costing can assist in
both determining which jobs are truly profitable and helping managers to better monitor
costs. As a result of the cost analysis, Bradley changed the company’s marketing strategy.
The firm began concentrating its efforts on smaller clients who were located closer to the
primary office, causing a substantial increase in profits because significantly fewer costs were
incurred for travel and entertainment. A job order costing system was implemented to track
each client’s costs. Unprofitable accounts were dropped, and account managers felt more
responsibility to monitor and control costs related to their particular accounts.

Paul’s Pirogues

Paul Boudreaux and his employees custom manufacture small wooden boats to customer
specifications. Before completing his MBA and learning about job order costing, Boudreaux
had merely “guess-timated” the costs associated with each boat’s production. He would
estimate selling prices by using vague information from past jobs and specifications for the
new design and adding what he considered a reasonable profit margin. Often customers
who indicated they thought the selling price was too high could convince Boudreaux to
make price reductions.

’http://www.astonmartin.com/companynews (last accessed 7/20/07); confirmed via e-mail Brand Communications Team (8/3/09).


http://www.astonmartin.com/companynews

Chapter 5 Job Order Costing

Implementing the job order costing system provided Boudreaux with the following
benefits:

* better cost control over the jobs that were in process
* better inventory valuations for financial statements

*  better information with which to prevent part stockouts (not
having parts in inventory) and production stoppages

* a better ability to make certain that materials acquired for a
particular custom boat were actually used for that job

* more up-to-date information to judge whether to accept
additional work and to determine when current work
would be completed

¢ aninformed means by which to understand how costs were
incurred on jobs, to estimate costs that would be incurred
on future jobs, and to justify price quotes on future jobs

Whether an entity is a manufacturer or a service organiza-
tion that tailors its output to customer specifications, company
management will find that job order costing techniques help
in performing managerial functions. This type of cost system
is useful for determining the cost of goods produced or ser-
vices rendered in companies that are able to attach costs to specific jobs. As product
variety increases, the size of production lots for many items shrinks, and job order costing
becomes more applicable. Custom-made goods may become the norm rather than the
exception in an environment that relies on flexible manufacturing systems and computer-
integrated manufacturing.

Product and Material Losses
in Job Order Costing

Production processes may result in losses of direct material or partially completed
products. Some losses, such as evaporation, leakage, or oxidation, are inherent in the
manufacturing process; such reductions are called shrinkage. Modifying the production
process to reduce or eliminate shrinkage may be difficult, impossible, or simply not cost
beneficial. At other times, production process errors (either by humans or machines)
cause a loss of units through rejection at inspection for failure to meet appropriate
quality standards or designated product specifications. Such units are considered either
defects, if they can be economically reworked and sold, or spoilage, if such rework can-
not be performed.

If units do not meet quality specifications, they may be reworked to meet product speci-
fications or sold as irregulars. Rework cost is a product or period cost depending on whether
the rework relates to defective production that is considered to be normal or abnormal. A
normal loss of units falls within a tolerance level that is expected during production. For
example, if a company sets its quality goal as 99 percent of goods produced, the company
expects a normal loss of 1 percent. Any loss in excess of the set expectation level is consid-
ered an abnormal loss. Thus, the difference between normal and abnormal loss is merely
one of degree and is determined by management.

In a job order situation, the accounting treatment for lost units depends on two
issues:

¢ Is aloss generally incurred for most jobs or is it specifically identified with a particular
job?

* Is the loss considered normal or abnormal?

Job order costing information

can help managers trace costs
associated with specific jobs, like
custom boats, to estimate costs for
future jobs.

LO.7 How are losses
treated in a job order
costing system?
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Generally Anticipated on All Jobs

If a normal loss is anticipated on all jobs, the predetermined OH rate should include an
amount for the net loss, which equals the cost of defective or spoiled work minus any esti-
mated disposal value of that work. This approach assumes that losses are naturally inherent
and unavoidable in the production of good units, and the estimated loss should be allocated
to the good units produced.

Assume that Kyndo Corp. produces special order cleaning compounds for use by man-
ufacturers. Regardless of the job, some spoilage always occurs in the mixing process. In
computing the predetermined OH rate related to the custom compounds, the following
estimates are made:

Overhead costs other than spoilage $121,500
Estimated spoilage cost $10,300

Sales of improperly mixed compounds to foreign distributors (4,300 6,000
Total estimated overhead $127,500
Estimated gallons of production during the year +150,000
Predetermined OH rate per gallon S 085

During the year, Kyndo Corp. accepted a job (#38) from Husserl Co. to manufacture 100
gallons of cleaning compound. The compound is mixed in 20-gallon vats. In mixing the
compound, one vat of ingredients was spoiled when a worker accidentally added a thicken-
ing agent meant for another job into a container of Job #38’s cleaning compound. Actual
cost of the defective mixture was $57, but it can be sold at an outlet market for $22. The
following entry is made to account for the actual defect cost:

Disposal Value of Defective Work 22
Manufacturing Overhead Control 35
Work in Process Inventory—Job #38 57

To record disposal value of defective work incurred on Job #38 for Husser! Co.

The estimated cost of spoilage was originally included when calculating the predetermined
OH rate. Therefore, as defects or spoilage occur, the disposal value of nonstandard work is (if
salable) included in Inventory, and the net cost of the normal, nonstandard work is charged
to the Manufacturing Overhead Control account as is any other actual overhead cost.

Specifically Identified with a Particular Job

If losses are not generally anticipated but are occasionally experienced on specific jobs
because of job-related characteristics, the estimated cost should not be included in setting
the predetermined OH rate. Because the defect/spoilage cost attaches to the job, disposal
value of such goods reduces the cost of the job that created those goods. If no disposal value
exists for the defective/spoiled goods, the cost of those lost units remains with the job that
caused the defect or spoilage.

Assume that Kyndo Corp. did not typically experience spoilage in its production pro-
cess. The company’s predetermined OH rate would have been calculated as $0.81 per gal-
lon ($121,500 = 150,000). Assume that more ammonia than normal was added to one vat
of the batch at Husser] Co.’s request. After inspecting those 20 gallons, Husserl Co. was
unsatisfied and asked Kyndo Corp. to keep the original formula for the remaining gallons.
The 20 gallons could be sold to another company for $22; this amount would reduce the
cost of the Husserl Co. job as shown in the following entry:

Disposal Value of Defective Work 22
Work in Process Inventory—Job #38 22

To record disposal value of defective work incurred on Job #38 for Husserl Co.
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Abnormal Spoilage

The cost of all abnormal losses (net of any disposal value) should be written off as
a period cost. This treatment is justified because asset cost should include only those
costs that are necessary to acquire or produce inventory; unnecessary costs should be
written off in the period in which they are incurred. Abnormal losses are not necessary
to produce good units and the cost is avoidable in the future. This cost should be sepa-
rately identified and the cause investigated to determine how to prevent future similar
occurrences.

'The following entry assumes that Kyndo Corp. normally anticipates some losses on its
custom orders and included the estimated cost of those losses in developing the predeter-
mined OH rate. Assume that on Job #135, the cost of defective units was $198 but $45 of
disposal value was associated with those units. Of the remaining $153 of cost, $120 was
related to normal defects and $33 was related to abnormal defects. The following journal
entry records these facts.

Disposal Value of Defective Work 45
Manufacturing Overhead Control 120
Loss from Abnormal Spoilage 33

Work in Process Inventory—Job #135 198

To record reassignment of cost of defective and spoiled work
onJob #135

'The first debit represents the defective inventory’s disposal value; the debit to Manufacturing
Overhead Control is for the net cost of normal spoilage. The debit to Loss from Abnormal
Spoilage is for the portion of the net cost of spoilage that was unnecessary and unantici-
pated in setting the predetermined application rate.

Comprehensive Review Module
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Chapter Summary

LO.1

LO.2

LO.3

Job Order vs. Process Costing; Valuation Systems

Job order costing is used in companies that make lim-
ited quantities of customer-specified products or per-
form customer-specific services; process costing is used
in companies that make mass quantities of homoge-
neous output on a continuous flow or batch basis.

Job order costing requires the use of a job order cost
sheet to track the direct material, direct labor, and actual
or applied overhead to each customer-specific job; pro-
cess costing accounts for direct material, direct labor,
and actual or applied overhead by batch of goods per
department.

Job order costing does not allow for the computation of
a cost per unit unless all units within the job are similar;
process costing can and does create a cost per unit for
each cost element.

Job order costing may use an actual cost system, a nor-
mal cost system, or a standard cost system; process cost-
ing may use the same type of cost valuation systems but
standard cost systems are significantly more prevalent in
process costing than job order costing.

‘There are three primary valuation systems:

- An actual cost system combines actual direct mate-
rial, direct labor, and overhead.

- A normal cost system combines actual direct material
and direct labor with applied overhead (which uses a
predetermined OH rate).

- A standard cost system combines budgeted norms for
direct material, direct labor, and overhead.

Job Order Costing System Characteristics

Costs are accumulated by job, which is a single unit or
multiple similar or dissimilar units that has or have been
produced to distinct customer specifications.

Costs of different jobs cannot logically be averaged; a
unique cost must be determined for each job.

Custom manufacturers typically price their goods using
either a cost-plus contract or competitive bidding.
Job order costing modules are included in most basic

accounting software packages.

Operational and financial data about jobs are often
disseminated throughout a firm over company
intranets.

Job Order Costing Documents

The job order cost sheet contains all financial informa-
tion about a particular job.

- Cost sheets for incomplete jobs serve as the Work in
Process Inventory subsidiary ledger.

- Cost sheets for completed jobs not yet delivered to
customers constitute the Finished Goods Inventory
subsidiary ledger.

- Cost sheets for completed and sold jobs comprise the
Cost of Goods Sold subsidiary ledger.

Material requisition forms trace the issuance of raw
material to the specific jobs in WIP Inventory so that
direct material can be included on the job order cost
sheets.

Employee time sheets record the hours worked and
jobs associated with work by employees so that direct
labor cost can be included on the job order cost
sheets.

LO.4 Accumulating Costs in Job Order Costing

LO.5

Direct material and direct labor costs are included on
the job order cost sheet.

Indirect materials and indirect labor are included with
other actual overhead costs in one or more Overhead
Control accounts.

Overhead is applied using predetermined overhead
rates to jobs at completion or the end of the period,
whichever is earlier.

Jobs and their related costs are transferred between
departments or, if completed, to Finished Goods
Inventory.

Goods are delivered to the requesting customers for
cash or credit; the cost of those goods are removed from

Finished Goods Inventory and expensed to Cost of
Goods Sold.

Standard Costs in Job Order Costing

Standards can be established for quantities and/or costs
of production inputs.

Comparisons between actual and standard costs pro-
vide a basis for managers to evaluate the efficiency of
operations.

Analysis of variances can provide managers an under-
standing of the factors that cause costs to differ from
the expected amounts.

L0.6 Job Order Costing and Management Decision Making

Job order costing assists managers in their planning,
controlling, decision making, and performance evaluat-
ing functions.

Job order costing allows managers to trace costs associ-
ated with specific current jobs to better estimate costs
for future jobs.

Job order costing provides a means by which manag-
ers can better control the costs associated with current
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production, especially if comparisons with budgets or
standards are used.

¢ Job order costing allows costs to be gathered correctly
for jobs that are contracted on a cost-plus basis.

* Job order costing highlights those jobs or types of jobs

that are most profitable to the organization.
LO.7 Losses in a Job Order Costing System

* Defective production can be economically reworked;
spoilage cannot be economically reworked.

Solution Strategies
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* Both normal and abnormal losses may occur in a job
order system.

- Normal losses that are generally anticipated on all
jobs are estimated and included in the development
of the predetermined OH rate.

- Normal losses that are associated with a particular job

are charged (net of any disposal value) to that job.

- Abnormal losses are charged to a loss account in the
period in which they are incurred.

BASIC JOURNAL ENTRIES IN A JOB ORDER COSTING SYSTEM

Raw Material Inventory
Accounts Payable
To record the purchase of raw material
Work in Process Inventory—Dept. (Job #)
Manufacturing Overhead Control
Raw Material Inventory

To record the issuance of direct and indirect material
requisitioned for a specific job.

Work in Process Inventory—Dept. (Job #)
Manufacturing Overhead Control
Wages Payable

To record direct and indirect labor payroll for production
employees

Manufacturing Overhead Control
Various accounts

To record the incurrence of actual overhead costs. (Account titles
to be credited must be specified in an actual journal entry.)

Work in Process Inventory—Dept. (Job #)
Manufacturing Overhead Control

To apply overhead to a specific job. (This may be actual OH or
OH applied using a predetermined rate. Predetermined OH is
applied at job completion or end of period, whichever is
earlier.)

Finished Goods Inventory (Job #)
Work in Process Inventory
To transfer completed goods to FG Inventory
Accounts Receivable
Sales
To record the sale of goods on account
Cost of Goods Sold
Finished Goods Inventory
To record CGS

XXX

XXX
XXX

XXX
XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX
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Demonstration Problem

Modern Building Solutions builds portable buildings to clients’ specifications. The firm
has two departments: Parts Fabrication and Assembly. The Parts Fabrication Depart-
ment designs and cuts the major components of the building and is highly automated. The
Assembly Department assembles and installs the components and this department is high-
ly labor intensive. The Assembly Department begins work on the buildings as soon as the
floor components are available from the Parts Fabrication Department.

In its first month of operations (March 2010), Modern Building Solutions obtained
contracts for three buildings:

Job 1:a 20- by 40-foot storage building

Job 2:a 35- by 35-foot commercial utility building

Job 3:a 30- by 40-foot portable classroom

Modern Building Solutions bills its customers on a cost-plus basis, with profit set equal
to 25 percent of costs. The firm uses a job order costing system based on normal costs.
Overhead is applied in Parts Fabrication at a predetermined rate of $100 per machine hour

(MH). In the Assembly Department, overhead is applied at a predetermined rate of $10 per
direct labor hour (DLH). The following significant transactions occurred in March 2010:

1. Direct material was purchased on account: $80,000.

2. Direct material was issued to the Parts Fabrication Department for use in the three
jobs: Job #1, $8,000; Job #2, $14,000; and Job #3, $45,000. Direct material was issued to
the Assembly Department: Job #1, $500; Job #2, $1,200; and Job #3, $6,600.

3. Time sheets and payroll summaries indicated that the following direct labor costs were

incurred:
Parts Fabrication Department Assembly Department
Job #1 $1,000 $2,400
Job #2 3,000 3,500
Job #3 5,000 9,500

4. 'The following indirect costs were incurred in each department:

Parts Fabrication Department Assembly Department
Labor $ 4200 $4,500
Utilities/Fuel 5,900 2,300
Depreciation 10,300 3,600

The labor and utilities/fuel costs were accrued at the time of the journal entry.

5. Overhead was applied based on the predetermined rates in effect in each department.
The Parts Fabrication Department had 200 MHs (20 MHs on Job #1, 35 MHs on Job
#2, and 145 MHs on Job #3), and the Assembly Department worked 950 DLHs (40
DLHs on Job #1, 110 DLHs on Job #2, and 800 DLHs on Job #3) for the month.

6. Job #1 was completed and sold for cash in the amount of the cost-plus contract. At
month-end, Jobs #2 and #3 were only partially complete.

7. Any underapplied or overapplied overhead at month-end is considered immaterial and
is assigned to Cost of Goods Sold.

Required:

a. Record the journal entries for transactions 1-7.

b. As of the end of March 2010, determine the total cost assigned to Jobs #2 and #3.
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Solution to Demonstration Problem

a. 1. Raw Material Inventory 80,000
Accounts Payable 80,000
To record purchase of direct material
2. WIP Inventory—~Parts Fabrication (Job #1) 8,000
WIP Inventory—Parts Fabrication (Job #2) 14,000
WIP Inventory—~Parts Fabrication (Job #3) 45,000
Raw Material Inventory 67,000

To record requisition and issuance of direct material
to Parts Fabrication Department

WIP Inventory—Assembly (Job #1) 500
WIP Inventory—Assembly (Job #2) 1,200
WIP Inventory—Assembly (Job #3) 6,600
Raw Material Inventory 8,300
To record requisition and issuance of direct material
to Assembly Department
3. WIP Inventory—~Parts Fabrication (Job #1) 1,000
WIP Inventory—~Parts Fabrication (Job #2) 3,000
WIP Inventory—~Parts Fabrication (Job #3) 5,000
Wages Payable 9,000
To record direct labor cost for Parts Fabrication Department
WIP Inventory—Assembly (Job #1) 2,400
WIP Inventory—Assembly (Job #2) 3,500
WIP Inventory—Assembly (Job #3) 9,500
Wages Payable 15,400
To record direct labor cost for Assembly Department
4. Manufacturing Overhead Control—Parts Fabrication 20,400
Manufacturing Overhead Control—Assembly 10,400
Wages Payable 8,700
Utilities/Fuel Payable 8,200
Accumulated Depreciation 13,900

To record various overhead costs

5. WIP Inventory—~Parts Fabrication (Job #1) 2,000
WIP Inventory—~Parts Fabrication (Job #2) 3,500
WIP Inventory—~Parts Fabrication (Job #3) 14,500
Manufacturing Overhead Control—Parts Fabrication 20,000
To apply overhead in Parts Fabrication Department
WIP Inventory—Assembly (Job #1) 400
WIP Inventory—Assembly (Job #2) 1,100
WIP Inventory—Assembly (Job #3) 8,000
Manufacturing Overhead Control—Assembly 9,500
To apply overhead in Assembly Department
6. Finished Goods Inventory? 14,300
WIP Inventory—~Parts Fabrication 11,000
WIP Inventory—Assembly 3,300
To record completion of Job #1
Cash 17,875
Sales Revenue® 17,875

To record sale of Job #1
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Cost of Goods Sold 14,300
Finished Goods Inventory 14,300
To record CGS for Job #1
7. Cost of Goods Sold 1,300
Manufacturing Overhead Control—~Parts Fabrication 400
Manufacturing Overhead Control—Assembly 900

To assign underapplied overhead to CGS

2 Job #1 costs = $8,000 + $500 + $1,000 + $2,400 + $2,000 + $400 = $14,300
bRevenue, Job #1 = $14,300 X 1.25 = $17,875

b. Job #2 Job #3
Direct material—Parts Fabrication $14,000 $45,000
Direct labor—Parts Fabrication 3,000 5,000
Overhead—~Parts Fabrication 3,500 14,500
Direct material—Assembly 1,200 6,600
Direct labor—Assembly 3,500 9,500
Overhead—Assembly ~ 1,100 8,000
Totals $26,300 $88,600

Ethics

Potential Ethical Issues

1. Inflating costs of cost-plus contracts so that the price of the contract increases as does
the profit for the contract

2. Assigning costs from a fixed-fee contract to a cost-plus contract so that both contracts
become more profitable

3. Substituting materials of a lower quality than specified in the contract to reduce costs
and increase profits

4. Shifting costs from completed jobs (in Cost of Goods Sold) to incomplete jobs (in
Work in Process Inventory) to both increase profits reported for financial accounting
purposes and inflate assets on the balance sheet

5. Using manufacturing methods or materials that violate the intellectual property rights
of other firms (e.g., patent rights of competitors)

6. Recording the disposal value from the sale of defective work in a cost-plus contract job
as “Other Revenue” rather than reducing the inventory cost of the related job

Questions

1. In choosing a product costing system, what are the two choices available for a cost
accumulation system? How do these systems difter?

2. In choosing a product costing system, what are the three valuation method alterna-
tives? Explain how these methods differ.
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3. Inajob order costing system, what key documents support the cost accumulation pro-
cess and what is the purpose of each?

4. In using standard costing in a job order costing system, are standards established for
material and labor costs and quantities?

5. How can the variance information provided by standard costing be used to improve
cost control?

6. How can information produced by a job order costing system assist managers in oper-
ating their firms more efficiently?

7. If normal spoilage is generally anticipated to occur on all jobs, how should the cost of
that spoilage be treated?

8. Why are normal and abnormal spoilage accounted for differently? Typically, how does
one determine which spoilage is normal and which is abnormal?

Exercises

9. LO.1 (Costing system choice) For each of the following firms, determine whether it
is more likely to use job order or process costing. This firm
a. provides legal services.
b. is a health-care clinic.
c¢. manufactures shampoo.
d. makes custom jewelry.
e. is an automobile repair shop.
f. provides landscaping services for corporations.
g. designs luxury yachts.
h. manufactures paint.
i. produces college textbooks.
j. produces candles.
k. provides property management services for real estate developers.
. manufactures baby food.
m. manufactures canned vegetables.
n. makes wedding cakes.
o. designs custom software.
p. is a film production company.
q. manufactures air mattresses for swimming pool use.

10. LO.1 (Costing system/valuation method; writing) Calista London, after spending
20 years working for a large engineering firm, has decided to start her own business.
She has designed a product to remove jar lids with minimal physical effort. London
believes this product will sell 1 million units per year. London has protected her design
with appropriate patents, has acquired production space and required machinery, and is
now training her newly hired employees to manufacture the product.

London has been your friend for many years and has asked your advice about
what type of product cost and valuation system she should use. Based on the limited
information given here, what recommendation would you make to London? Why?

11. LO.1 (Costing system/valuation method; research; writing) The 6-acre facil-

ity of Richmond Yachts has the capacity to simultaneously build four compos-
ite yachts from 120 feet to 155 feet in length. Access the companys Web site

Internet
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12.

13.

(http://www.richmondyachts.com) and locate one of the yachts that is currently avail-
able for sale (“Our Yachts”). What features of this yacht indicate a critical need for the
company to use job order costing?

LO.3 (Job order costing documents; accounts) Following are specific types of
information that can be located in a particular account (such as WIP Inventory) or on
a particular document (such as an employee time card). For each item listed, identify
the account or document that would provide the relevant information.

Total hours worked on a job by a specific employee

oo

. Total cost of goods manufactured during a period

Total cost of material issued to production for a period

a o

. Total product cost assigned to a particular job
Total manufacturing overhead cost incurred for a period
Total overhead cost assigned to a particular job

. Total cost of material purchased during a period

ooe thoo

. Total cost of goods sold during a period

-

Total indirect labor cost incurred during a period

j. Total direct labor cost incurred during a period

LO.3 (Job costing documents; ethics; writing) Salem Corp. contracted for a spe-
cialized production machine from Quindo Industries, a tool company. The contract
specified a price equal to “production cost plus 15% of production cost.” A sales execu-
tive at Quindo told Salem’s management that the machine’s approximate price would

be $1,725,000 based on the following estimates:

Direct material cost $ 500,000
Direct labor cost 400,000
Manufacturing overhead (applied based on machine time) 600,000
Markup 225,000
Estimated price to Salem $1,725,000

Two months later, Quindo Industries delivered the completed machinery, config-
ured and manufactured as per the contract. However, the accompanying invoice caught
Salem’s executives by surprise. The invoice provided the following:

Direct material cost $ 658,000
Direct labor cost 625,000
Manufacturing overhead (applied based on machine time) 640,000
Markup 288,450
Estimated price to Salem $2,211,450

Upon receiving the invoice, Salem executives requested an audit of the direct material

charges because they were more than 30 percent higher than the original estimate. Quin-

do Industries granted the request and Salem hired your firm to conduct the audit.

a. Describe your strategy for validating the $658,000 charge for direct material and dis-
cuss specific documents you will request from Quindo Industries as part of the audit.

b. Describe your strategy for validating the $625,000 charge for direct labor and discuss
specific documents you will request from Quindo Industries as part of the audit.

c. How might Quindo Industries have manipulated the predetermined overhead rate?

d. Even if all of the charges are validated, do you perceive the tool company’s behavior
in this case as ethical? Explain.
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14. LO.4 (Journal entries) Nottaway Flooring produces custom-made floor tiles. The

15.

16.

company’s Raw Material Inventory account contains both direct and indirect materi-

als. Until the end of April 2010, the company worked solely on a large job (#4263) for
a major client. Near the end of the month, Nottaway began Job #4264. The following

information was obtained relating to April production operations.
1. Raw material purchased on account, $204,000.

2. Direct material issued to Job #4263 cost $163,800; indirect material issued for that
job cost $12,460. Direct material costing $1,870 was issued to start production of
Job #4264.

3. Direct labor hours worked on Job #4263 were 3,600. Direct labor hours for Job
#4264 were 120. All direct factory employees were paid $15 per hour.

4. Actual factory overhead costs incurred for the month totaled $68,700. This
overhead consisted of $18,000 of supervisory salaries, $21,500 of depreciation
charges, $7,200 of insurance, $12,500 of indirect labor, and $9,500 of utilities.
Salaries, insurance, and utilities were paid in cash, and indirect labor charges were
accrued.

5. Overhead is applied to production at the rate of $18 per direct labor hour.

Beginning balances of Raw Material Inventory and Work in Process Inventory were,
respectively, $4,300 and $11,400. Of the beginning WIP balance, $800 was related to
Job #4263. Job #4263 was completed during April.

a. Prepare journal entries for Transactions 1-5.
b. Determine the balance in Raw Material Inventory at the end of the month.
c. Determine the balance in Work in Process Inventory at the end of the month.

d. Determine the cost of the goods manufactured during April. If completed goods
consist of 10,000 similar units, what was the cost per unit?

e. What is the amount of underapplied or overapplied overhead at the end of
April?

LO.4 (Cost accumulation) Croftmark Co. began operations on May 1, 2010. Its
Work in Process Inventory account on May 31 appeared as follows:

Work in Process Inventory

Direct material 277,200 | Cost of completed jobs 7
Direct labor 192,000
Applied overhead 268,300

'The company applies overhead on the basis of direct labor cost. Only one job was still
in process on May 31. That job had $75,450 in direct material and $36,200 in direct

labor cost assigned to it.

a. What was the predetermined overhead application rate?

b. What was the balance in WIP Inventory at the end of May?
c. What was the total cost of jobs completed in May?

LO.4 (Journal entries; cost accumulation) The following costs were incurred in
February 2010 by Container Corp., which produces customized steel storage bins:

Direct material purchased on account $ 76,000
Direct material used for jobs:

Job #217 $44,800

Job #218 7,200

Other jobs 53,600 105,600

189
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17.

18.

Direct labor costs for month:

Job #217 $10,400

Job #218 14,000

Other jobs 19,600 44,000
Actual overhead costs for February 220,000

The balance in Work in Process Inventory on February 1 was $16,800, which consisted
of $11,200 for Job #217 and $5,600 for Job #218. The February beginning balance in
Direct Material Inventory was $44,600. Actual overhead is applied to jobs at a rate of
$4.95 per dollar of direct labor cost. Job #217 was completed and transferred to Fin-
ished Goods Inventory during February. Job #217 was delivered to the customer at the
agreed-upon price of cost plus 35 percent.

a. Prepare journal entries to record the preceding information.

b. Determine the February ending balance in WIP Inventory. How much of this bal-
ance relates to Job #218?

LO.4 (Cost accumulation) Blaine Corp. makes floats for Mardi Gras in New Orleans.
'The company’s fiscal year ends on March 31. On January 1, 2010, the company’s WIP

Inventory account appeared as follows:

Work in Process Inventory

Beginning balance 916,650 | Cost of completed jobs ”
Direct material 589,670
Direct labor 159,600
Applied overhead 127,680

The direct labor cost contained in the beginning balance of WIP Inventory was for a
total of 15,200 direct labor hours (DLHs). During January, 7,600 DLHs were recorded.
Only one job was still in process on January 31.That job had $73,250 in direct material
and 2,850 DLHs assigned to it.

a. If overhead is applied on the basis of DLHs, what predetermined OH rate was in
effect during the company’s 2009-2010 fiscal year?

b. What was the average direct labor rate per hour?

c. What amount of direct material cost was in the beginning balance of WIP
Inventory?

d. What was the balance in WIP Inventory at the end of January?
e. What was the total cost of jobs manufactured in January?

LO.4 (Cost accumulation) Barfield Mfg. Co. applies overhead to jobs at a rate of 140
percent of direct labor cost. The following account information is available.

Direct Material Inventory Work in Process Inventory
Beg. Balance 24,600 ? Beg.balance 56,000 ?
Purchases ? Direct
material ?
Direct labor 395,000
Overhead ?
4,100 27,640
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Finished Goods Inventory Cost of Goods Sold
Beg. balance 90,000 1,890,000 ?
Goods
completed ?
57,000

Calculate the following items that are missing from Barfield’s account information:
a. Cost of goods sold

b. Cost of goods manufactured

¢. Amount of overhead applied to production

d. Cost of direct material used

e. Cost of direct material purchased

LO.4 (Cost accumulation) On September 25,2010, a hurricane destroyed the work in
process inventory of Biloxi Corporation. At that time, the company was in the process
of manufacturing two custom jobs (B325 and Q428). Although all of Biloxi’s on-site
accounting records were destroyed, the following information is available from some
backup off-site records:

¢ Biloxi Corp. applies overhead at the rate of 85 percent of direct labor cost.

¢ 'The cost of goods sold for the company averages 75 percent of selling price. Sales
from January 1 to the date of the hurricane totaled $1,598,000.

¢ 'The company’s wage rate for production employees is $12.90 per hour. A total of
25,760 direct labor hours were recorded from January 1 through September 25.

* As of September 25, $21,980 of direct material and 128 hours of direct labor had
been recorded for Job B325. Also at that time, $14,700 of direct material and 240
hours of direct labor had been recorded for Job Q428.

¢ January 1, 2010, inventories were as follows: $19,500 of Raw Material and $68,900
of Finished Goods. Raw materials purchased during 2010 totaled $843,276.

¢ The amount of Work in Process Inventory at January 1, 2010, was $14,600. Jobs
B325 and Q428 were not in process on January 1.

* One job, R91, was completed and in the warehouse awaiting shipment on
September 25.The total cost of this job was $165,600.

Determine the following amounts:

a. Cost of goods sold for the year

b. Cost of goods manufactured during the year

¢. Amount of applied overhead for each job in WIP Inventory

d. Cost of WIP Inventory destroyed by the hurricane

e. Cost of RM Inventory destroyed by the hurricane

LO.4 (Cost accumulation; assigning costs to jobs) The law firm of Taub & Lawson,
LLP, currently has four cases in process. Following is information related to those

cases as of the end of March 2010:

Case #1 Case #2 Case #3 Case #4
Direct material $480 $8,800 $3,700 $850
Direct labor hours (5190 per hour) 40 90 70 15
Estimated court hours 12 65 120 40
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21.

22.

23.

Taub & Lawson allocates overhead to cases based on a predetermined rate of $150 per
estimated court hour.

a. Determine the total cost assigned to each case as of March 31, 2010.

b. Case #3 was completed at the end of April 2010. At that time, $10,100 of direct
materials had been used and 174 direct labor hours had been incurred. Of the
DLHs, 72 had been spent in court. Taub & Lawson’s policy is to charge client costs
plus 45 percent. What amount will be billed to the client involved in Case #3?

LO.4 (Cost accumulation; assigning costs to jobs) Mystic Inc. uses a job order cost-
ing system and applies overhead to jobs at a predetermined rate of $4.25 per direct
labor dollar. During April 2010, the company spent $29,600 on direct material and
$3,900 on direct labor for Job #344. Budgeted factory overhead for the company for
the year was $1,275,000.

a. How did Mystic Inc. compute the predetermined overhead rate for 2010?

b. Journalize the application of overhead to all jobs, assuming that April’s total direct
labor cost was $22,700.

c. How much overhead was assigned to Job #344 during April?
d. Job #344 had a balance of $18,350 on April 1. What was the April 30 balance?

LO.4 (Cost accumulation; assigning costs to jobs) Insides, an interior decorating
firm, uses a job order costing system and applies overhead to jobs using a predetermined
rate of $17 per direct labor hour. On June 1,2010, Job #918 was the only job in process.
Its costs included direct material of $8,250 and direct labor of $500 (25 hours at $20
per hour). During June, the company began work on Jobs #919, #920, and #921. Direct
material used for June totaled $21,650. June’s direct labor cost totaled $6,300. Job #920
had not been completed at the end of June, and its direct material and direct labor

charges were $2,850 and $800, respectively. All other jobs were completed in June.
a. What was the total cost of Job #920 as of the end of June 2010?
b. What was the cost of goods manufactured for June 2010?

c. If actual overhead for June was $5,054, was the overhead underapplied or overap-
plied for the month? By how much?

LO.4 (Cost accumulation in two departments) Rio Valde Co. uses a normal cost,
job order costing system. In the Mixing Department, overhead is applied using
machine hours; in Paving, overhead is applied using direct labor hours. In December
2009, the company estimated the following data for its two departments for 2010:

Mixing Department Paving Department
Direct labor hours 12,000 28,000
Machine hours 60,000 12,000
Budgeted overhead cost $480,000 $700,000

a. Compute the predetermined OH rate for each department of Rio Valde.
b. Job #220 was started and completed during March 2010. The job cost sheet shows

the following information:

Mixing Department Paving Department
Direct material $22,600 $3,400
Direct labor cost $1,250 $4,050
Direct labor hours 24 340
Machine hours 290 44

Compute the overhead applied to Job #220 for each department and in total.



24.

25.

26.

Chapter 5 Job Order Costing

c. 'The president of Rio Valde suggested that, for simplicity, a single predetermined
overhead rate be computed using machine hours. How much overhead would have
been applied to Job #220 if that single rate had been used? Would such a rate have

indicated the actual overhead cost of each job? Explain.

LO.4 (Cost accumulation in two departments) Country Products manufactures
quilt racks. Pine is introduced in Department 1, where the raw material is cut and
assembled. In Department 2, completed racks are stained and packaged for shipment.
Department 1 applies overhead on the basis of machine hours; Department 2 applies
overhead on the basis of direct labor hours. The company’s predetermined overhead
rates were computed using the following information:

Department 1 Department 2
Expected overhead $465,000 $380,600
Expected DLHs 4,000 22,000
Expected MHs 30,000 2,500

Sue Power contacted Country Products to produce 500 quilt racks as a special
order. Power wanted the racks made from teak and to be made larger than the com-
pany’s normal racks. Country Products designated Power’s order as Job #462.

During July, Country Products purchased $346,000 of raw material on account,
of which $19,000 was teak. Requisitions were issued for $340,000 of raw material,
including all the teak. There were 285 direct labor hours worked (at a rate of $11 per
DLH) and 2,400 machine hours recorded in Department 1; of these hours, 25 DLHs
and 320 MHs were on Job #462. Department 2 had 1,430 DLHs (at a rate of $18 per
DLH) and 180 MHs; of these, 158 DLHs and 20 MHs were worked on Job #462.
Assume that all wages are paid in cash.

Job #462 was completed on July 28 and shipped to Power. She was billed cost plus
20 percent.

a. What are the predetermined overhead rates for Departments 1 and 2?
b. Prepare journal entries for the July transactions.

c. What were the cost and selling price per unit of Job #462? What was the cost per
unit of the raw material?

d. Assume that enough pine had been issued in July for 20,000 quilt racks. The RM
inventory manager is a friend of Power and he conveniently “forgot” to trace the
cost of the teak specifically to Job #462. What would have been the effect of

this error on the raw material cost, total cost, and selling price for each unit in

Job #4627

LO.5 (Standard costing; writing) Routine maintenance services are provided by
Latamore Industries to oil and gas firms in their production facilities. Although
many of the client services are relatively unique, some services are repetitive. The firm
individually negotiates prices with each client. The CFO of Latamore Industries
recently examined the profitability of a sample of the firm’s service contracts and
was surprised that contract profit amounts varied significantly. Additionally, pro-
duction inputs (such as material and labor) often varied substantially from those
budgeted at the time the service contracts were negotiated. The CFO has asked
you, as a company intern, to write a memo describing how the adoption of standard
costing could improve cost control and profit management for the firm’s service
contracts.

LO.5 (Standard costing) Weingold Inc. engages in routine and customer print jobs
for customers. In November 2010, a client specified the use of one of the company’s
standard papers for a large job, but asked for a high level of customization relative to
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the print design. Thus, standard costs could be used for material but not for labor. The
following direct material costs were incurred for the client’s job:

Actual unit purchase price $0.032 per sheet
Standard unit price $0.036 per sheet
Quantity purchased and used in November 980,000 sheets
Standard quantity allowed for good production 984,000 sheets

Calculate the material price variance and the material quantity variance for the client’s
job.

LO.5 (Standard costing) Harvey Inc. uses a standard cost system for labor. Standard
costs for material cannot be used because customers require unique materials and all
jobs are different sizes. One of the company’s jobs experienced the following results
related to direct labor in December 2010:

Actual hours worked 9,000
Standard hours for production 8,600
Actual direct labor rate $9.65
Standard direct labor rate $9.85

a. Calculate the total actual payroll.
b. Determine the labor rate variance.
¢. Determine the labor quantity variance.

d. What concerns do you have about the variances in (b) and (c)?

LO.6 (Job costing and decision making; writing) Bonivo Inc. manufactures com-
puters from commodity components to client specifications. The company has his-
torically tracked only the cost of components to computers, and computer selling
prices, or bids, have been based solely on the cost of components plus a markup suf-
ficient to cover the other operating costs. In recent years, the company has encoun-
tered increasing price pressure from customers and, as a result, computers have often
been sold at less than the full markup price—causing continually decreasing profits
for the firm.

As you have provided other financial services to Bonivo Inc. in the past, company
management has asked you for guidance regarding approaches that could be taken to

better manage the firm’s profits and prices. You decide that a job order costing system
could be helpful to Bonivo.

a. Explain how a job order costing system could help Bonivo better control costs and
profits.

b. Explain why Bonivo should not base computer prices only on component costs plus
a markup.

LO.6 (Job costing and pricing) Attorney Maria Conroe uses a job order costing sys-
tem to collect costs of client engagements. Conroe is currently working on a case for
Stacie Olivgra. During the first three months of 2010, Conroe logged 95 hours on the
Olivgra case.

In addition to direct hours spent by Conroe, her office assistant has worked 35
hours typing and copying 1,450 pages of documents related to the Olivgra case. Con-
roe’s assistant works 160 hours per month and is paid a salary of $4,800 per month.
'The average cost per copy is $0.06 for paper, toner, and machine rental. Telephone and
fax charges for long-distance calls on the case totaled $145. Last, Conroe has estimated
that total office overhead for rent, utilities, parking, and so on amount to $9,600 per
month and that, during a normal month, the office is open every hour that the assistant
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is at work. Overhead charges are allocated to clients based on the number of hours of
assistant’s time.

a. Conroe desires to set the billing rate so that she earns, at a minimum, $190 per hour,
and covers all direct and allocated indirect costs related to a case. What minimum
charge per hour (rounded to the nearest $10) should Conroe charge Olivgra? (Hint:
Be sure to include office overhead.) What would be the total billing to Olivgra?

b. All the hours that Conroe spends at the office are not necessarily billable hours.
In addition Conroe did not consider certain other expenses such as license fees,
country club dues, automobile costs, and other miscellaneous expenses when she
determined the amount of overhead per month. Therefore, Conroe is considering
billing clients for direct costs plus allocated indirect costs plus a 40 percent margin
to cover nonbillable time as well as other costs. What will Conroe charge Olivgra in
total for the time spent on her case?

c. Which billing method is more likely to be accepted by clients and why?

LO.6 (Cost control; writing) Juneau Container makes steel storage canisters for vari-
ous chemical products. The company uses a job order costing system and obtains jobs
based on competitive bidding. For each project, a budget is developed.

One of the firm’s products is a 55-gallon drum. In the past year, the company made
this drum on four separate occasions for four different customers. Financial details for
the four orders follow:

Date Job No. Quantity Bid Price Budgeted Cost Actual Cost
Jan. 17 2118 60,000 $190,000 $120,000 $145,000
Mar. 13 2789 29,000 155,000 110,000 121,000
Oct. 20 4300 61,000 180,000 125,000 143,000
Dec. 3 4990 35,000 175,000 150,000 168,000

Assume that you are the company’s controller. Write a memo to management describ-
ing any problems that you perceive in the data presented and the steps that should be
taken to eliminate recurrence of these problems.

LO.6 (Cost control; ethics; writing) Companies use time sheets for two primary rea-
sons: to know how many hours an employee works and, in a job order production
situation, to trace work hours to products. An article (“Altering of Worker Time Cards
Spurs Growing Number of Suits” by Steven Greenhouse) in the New York Times on
April 4,2004, described a recent corporate practice of deleting worker hours to increase
organizational profitability. Use your library database to obtain this article and discuss
the following:

a. What companies were mentioned as having been found to engage in this practice?
b. Why is it easier now than in the past to engage in this practice?

c. Asamember of upper management, how would you respond to finding out that this
practice was being used in some of your stores? Provide an answer that addresses
both the short run and the long run.

LO.7 (Job order costing; rework) San Angelo Corp. uses a job order costing system
for client contracts related to custom-manufactured pulley systems. Elmore Mechanical
recently ordered 20,000 pulleys, and the job was assigned #BA468. Information for Job
#BA468 revealed the following:

Direct material $40,800
Direct labor 49,200
Overhead 36,800

Ethics
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Final inspection of the pulleys revealed that 230 were defective. In correcting the
defects, an additional $1,150 of cost was incurred ($250 for direct material and $900
for direct labor). After the defects were corrected, the pulleys were included with the
other good units and shipped to the customer.

a. Journalize the entry to record incurrence of the rework costs if San Angelo Corp.’s
predetermined overhead rate includes normal rework costs.

b. Journalize the entry to record incurrence of the rework costs if rework is normal but
specific to this job. If San Angelo Corp. prices jobs on a cost-plus basis, should the

rework costs be considered in determining the markup?

c. Journalize the entry to record incurrence of the rework costs, assuming that all
rework is abnormal.

LO.7 (Job order costing; rework) Canyon City Co. uses a job order costing system
that combines actual direct material and actual direct labor costs with a predetermined
overhead charge based on machine hours. Expected overhead and machine hours of
$1,421,000 and 145,000, respectively, were used in developing the predetermined rate
for 2010.

During 2010, the company worked on Job #876 and incurred the following costs
and machine hours:

Direct material $47,500
Direct labor 21,800
Machine hours 325

a. What is the total cost of Job #8762 What is the cost per unit if 1,500 units were
made? (Round to the nearest cent.)

b. In completing Job #876, 30 units were defective and had to be reworked at a cost
of $25 each. Assume that spoilage and rework costs were included in the original
estimated overhead costs. Where does the $750 rework cost appear in the accounts

of Canyon City Co.?

c. Disregard the facts in (b). Upon completing Job #876, the quality control inspector
determined that 30 units were spoiled and would be unacceptable to the customer.
Thirty additional good units were made at a total cost of $1,390. The spoiled units
were sold for $240 as “seconds” to an outlet store. What is the total cost of Job #876?

LO.7 (Accounting for losses; writing) Describe how the following occurrences
should be accounted for based on the fact pattern presented:

a. Certain amounts of spoilage and waste are normal in the production system and
affect all jobs.

b. A certain amount of spoilage occurs that is unique to a particular job. There is no
disposal value for the spoiled units.

c. Because of a nonroutine malfunction in a production machine, a number of prod-
ucts in Work in Process Inventory were ruined. The quantity of work lost is assumed
to be abnormal. There is some salvage value for the spoiled units.

Problems

35.

LO.4 (Journal entries) Summer Shade installs awnings on residential and commercial
structures. The company had the following transactions for February 2010:

* Purchased $790,000 of building (raw) material on account.
* Issued $570,000 of building (direct) material to jobs.
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* Issued $120,000 of building (indirect) material for use on jobs.

¢ Accrued wages payable of $874,000, of which $794,000 could be traced directly to
particular jobs.

* Applied overhead to jobs on the basis of 55 percent of direct labor cost.

* Completed jobs costing $1,046,000. For these jobs, revenues of $1,342,000 were
collected.

Journalize the above transactions.

LO.4 (Journal entries) Polaski Inc. uses an actual cost, job order system. The follow-
ing transactions are for August 2010. At the beginning of the month, Direct Material
Inventory was $2,000, Work in Process Inventory was $10,500, and Finished Goods
Inventory was $6,500.

¢ Direct material purchases on account totaled $90,000.

¢ Direct labor cost for the period totaled $75,600 for 8,000 direct labor hours; these
costs were paid in cash.

¢ Actual overhead costs were $82,000 and are applied to production.
¢ 'The ending inventory of Direct Material Inventory was $3,500.

¢ 'The ending inventory of Work in Process Inventory was $7,750.

* Goods costing $243,700 were sold for $350,400 cash.

a. What was the actual OH rate per direct labor hour?

b Journalize the preceding transactions.

¢. Determine the ending balance in Finished Goods Inventory.

LO.4 (Journal entries; assigning costs to jobs; cost accumulation) Ialani Corp.
uses a job order costing system for the yachts it constructs. On September 1, 2010, the
company had the following account balances:

Raw Material Inventory $ 332,400

Work in Process Inventory 1,512,600

Cost of Goods Sold 4,864,000

On September 1, the three jobs in Work in Process Inventory had the following
balances:

Job #75 $586,400

Job #78 266,600

Job #82 659,600

'The following transactions occurred during September:
Sept. 1 Purchased $1,940,000 of raw material on account.

4 [ssued $1,900,000 of raw material as follows: Job #75, $289,600; Job #78, $252,600;
Job #82, $992,200; Job #86, $312,400; and indirect material, $53,200.

15 Prepared and paid the $757,000 factory payroll for September 1-15. Analysis of this
payroll showed the following information:

Job #75 9,660 hours $ 84,600
Job #78 26,320 hours 267,200
Job #82 20,300 hours 203,000
Job #86 10,280 hours 110,800
Indirect labor wages 91,400

15 On each payroll date, lalani Corp. applies manufacturing overhead to jobs at a rate
of $12.50 per direct labor hour.




198 Chapter 5 Job Order Costing

15 Job #75 was completed, accepted by the customer, and billed at a selling price of
cost plus 30 percent. Selling prices are rounded to the nearest whole dollar.

20 Paid the following monthly factory bills: utilities, $39,600; rent, $70,600; and accounts
payable (accrued in August), $196,800.

24 Purchased raw material on account, $624,000.

25 Issued $772,200 of raw material as follows: Job #78, $154,800; Job #82, $212,600; Job
#86, $349,000; and indirect material, $55,800.

30 Recorded additional factory overhead costs as follows: depreciation, $809,000;
expired prepaid insurance, $165,400; and accrued taxes and licenses, $232,400.

30 Recorded and paid the factory payroll for September 16-30 of $714,400. Analysis of
the payroll follows:

Job #78 8,940 hours $177,400
Job #82 13,650 hours 228,400
Job #86 9,980 hours 243,600
Indirect labor wages 65,000

30 Applied overhead for the second half of the month to jobs.
a. Journalize the September transactions.

b. Use T-accounts to post the information from the journal entries in (a) to the job
cost subsidiary accounts and to general ledger accounts.

c. Reconcile the September 30 balances in the subsidiary ledger with the Work in
Process Inventory account in the general ledger.

d. Determine the amount of underapplied or overapplied overhead for September.

38. LO.4 (Journal entries; cost accumulation) Stockman Co. began 2010 with three
jobs in process:

TYPE OF COST
Job No. Direct Material Direct Labor Overhead Total
247 S 77,200 $ 91,400 $ 36,560 S 205,160
251 176,600 209,800 83,920 470,320
253 145,400 169,600 67,840 382,840
Totals $399,200 $470,800 $188,320 $1,058,320

During 2010, the following transactions occurred:
1. 'The firm purchased and paid for $542,000 of raw material.
2. Factory payroll records revealed the following:

+ Indirect labor incurred was $54,000.

* Direct labor incurred was $602,800 and was associated with the jobs as

follows:

Job No. Direct Labor Cost
247 $ 17,400

251 8,800

253 21,000

254 136,600

255 145,000

256 94,600

257 179,400

3. Material requisition forms issued during the year revealed the following:
* Indirect material issued totaled $76,000.
¢ Direct material issued totaled $466,400 and was associate