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Preface

Preface

Brief, Focused, Essential
Students want to learn accounting in the most efficient way possible, balancing coursework with personal schedules. They tend to
focus on their studies in short intense segments between jobs, classes, and family commitments. Meanwhile, the accounting
industry has endured dramatic shifts since the collapse of Enron and WorldCom, causing a renewed focus on ethical behavior in
accounting.

Core Themes
This book is aimed squarely at the new learning styles evident in today’s students and addresses accounting industry changes as
well. Accordingly, three core themes lie at the foundation of this text:

1. Focused. Students want to be as efficient as possible in their learning. This book adopts a concise, jargon-free, and easy-to-
understand approach. Key concepts are provided in short segments with bullet points and step-by-step instructions to simplify
concepts. A thoughtful, stepwise approach helps students avoid distractions and focuses attention on the big picture.

2. Reinforcement. Review Problems at the end of each major section offer practical opportunities for students to apply what they
have learned. These Review Problems allow students to immediately reinforce what they have learned and are provided within
the body of the chapter along with the solutions.

3. Relevance. Students perform better when they can answer the “why” question. Why is managerial accounting important?
Meaningful references to companies throughout the chapters help students tie the concepts presented in each chapter to real
organizations.

In addition, realistic managerial scenarios present an issue that must be addressed by the management accountant. These pique
student interest and are designed to show how issues can be resolved using the concepts presented in the chapter.

Finally, Business in Action features in this text link managerial decision making to real business decisions.

Other Key Features
A focus on decision making. This book focuses on the essential managerial accounting concepts used within organizations for
decision-making purposes and covers these concepts in 13 straightforward and concise chapters. Knowing that the majority of
students taking managerial accounting at the introductory level are general business majors and will not become accountants,
this text was written to help students make informed business decisions using managerial accounting concepts.
Thorough end-of-chapter coverage. The Exercises, Problems, and Cases were developed to give student a wide range of
reinforcement at different levels of complexity and to help build critical thinking skills.
Ethics coverage. The importance of ethics is evident from the outset since the book begins with an entire segment on ethical
issues facing the accounting industry. This segment includes the Institute of Management Accountants’ revised standards of
ethical conduct and describes professional codes of conduct provided by the American Institute of Certified Public Accountants,
Financial Executives International, and International Federation of Accountants. Ethics questions and cases are included
throughout the text.
Group projects. The accounting industry and business in general have made it clear employees must be able to work
effectively and efficiently in groups. In addition, studies show students learn concepts more effectively when working in
groups. To reinforce this idea, we have included group projects throughout the book.
Spreadsheet applications. Computer Application features and End-of-Chapter Exercises emphasize the importance of using
Excel spreadsheets for analytical purposes.
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1: What Is Managerial Accounting?
Chapter 1 What Is Managerial Accounting?
Dana Matthews is the president of Sportswear Company, a producer of hats and jerseys for fans of several professional sports teams. Imagine you are the
accountant in charge of all accounting functions at Sportswear. Dana just reviewed the financial statements for the most recent fiscal year for the first time and
has the following conversation with you:

 

President (Dana): 
I just reviewed our most recent financial statements, and I noticed we did not do as well as we had planned. I would like to look more closely at the profitability
of each of our products to determine exactly what happened, but I don’t have this information in the financial statements. Is there a reason we don’t include this
in the financial statements?

Accountant: 
Yes, the financial statements are prepared following U.S. Generally Accepted Accounting Principles (U.S. GAAP) and are intended for outside users, such as
owners, banks, and suppliers. U.S. GAAP does not require us to disclose profitability by product, and we prefer not to make this information public. Product
profitability information stays in-house and is prepared by our managerial accountant, Dave Hicks.

President: 
That makes sense. Can you have Dave pull together product profitability information for the past year so we can take a close look at which products are doing
well and which are not?

Accountant: 
You bet. We’ll have the information for you early next week.

1.1 Characteristics of Managerial Accounting
Learning Objectives

1. Compare characteristics of financial and managerial accounting.

Question: The issue facing the president at Sportswear is a common one. Companies prefer not to disclose more information than is required by U.S. GAAP, but
they would like to have more detailed information for internal decision-making and performance-evaluation purposes. This is why it is important to distinguish
between financial and managerial accounting. What is the difference between information prepared by financial accountants and information prepared by
managerial accountants?

Answer: Financial accounting provides historical financial information to external users. focuses on providing historical financial information to external users.
External users are those outside the company, including owners (e.g., shareholders) and creditors (e.g., banks or bondholders). Financial accountants reporting
to external users are required to follow U.S. Generally Accepted Accounting Principles (U.S. GAAP).  A set of accounting rules that must be followed to
provide consistency in reporting financial information to external users., a set of accounting rules that requires consistency in recording and reporting financial
information. This information typically summarizes overall company results and does not provide detailed information.

Managerial accounting focuses on internal users, including executives, product managers, sales managers, and any other personnel in the organization who use
accounting information for decision making. focuses on internal users—executives, product managers, sales managers, and any other personnel within the
organization who use accounting information to make important decisions. Managerial accounting information need not conform with U.S. GAAP. In fact,
conformance with U.S. GAAP may be a deterrent to getting useful information for internal decision-making purposes. For example, when establishing an
inventory cost for one or more units of product (each jersey or hat produced at Sportswear Company), U.S. GAAP requires that production overhead costs, such
as factory rent and factory utility costs, be included. However, for internal decision-making purposes, it might make more sense to include non-production costs
that are directly linked to the product, such as sales commissions and exclude some overhead costs not so directly linked.

Question: It’s clear that financial accounting focuses on reporting to outside users while managerial accounting focuses on reporting to inside users. What
specific characteristics would we expect to see in managerial accounting information?

Answer: Managerial accounting often focuses on making future projections for segments of a company. Suppose Sportswear Company is considering
introducing a new line of coffee mugs with team logos on each mug. Management would certainly need detailed financial projections for sales, costs, and the
resulting profits (or losses). Although historical financial accounting data from other product lines would be useful, preparing projections for the new line of
mugs would be a managerial accounting function.

Another characteristic of managerial accounting data is its high level of detail. As noted in the opening dialogue between the president and accountant at
Sportswear Company, the financial information in the annual report provides a general overview of the company’s financial results but does not provide any
detailed information about each product. Information, such as product profitability, would come from the managerial accounting function.

Finally, managerial accounting information often takes the form of non-financial measures. For example, Sportswear Company might measure the percentage of
defective products produced or the percentage of on-time deliveries to customers. This kind of non-financial information comes from the managerial accounting
function.

Table 1.1 Comparison of Financial and Managerial Accounting

 Managerial Accounting Financial Accounting

Users Inside the organization Outside the organization
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 Managerial Accounting Financial Accounting

Accounting rules None U.S. Generally Accepted Accounting Principles (U.S.
GAAP)

Time horizon Future projections (sometimes historical if in detail) Historical information

Level of detail Often presents segments of an organization (e.g., products, divisions,
departments)

Presents overall company information in accordance with
U.S. GAAP

Performance
measures Financial and non-financial Primarily financial

Follow-Up at Sportswear Company

Question: What did the president at Sportswear Company learn about product profitability from the information provided by the managerial accountant?

Answer: The president at Sportswear, Dana Matthews, learned that the hats product line was much more profitable than expected, accounting for 55 percent of
the company’s profits even though initial estimates were that the hat segment would account for 40 percent of company profits. Conversely, the jerseys product
line was much less profitable than expected, accounting for 45 percent of the company’s profits.

There are many issues associated with analyzing product profitability including how to predict cost behavior and how to allocate costs that are not easily traced
to each product and whether the product revenue and cost information is accurate enough to make important managerial decisions. Those issues most likely to
be considered by management will be discussed in this text while much of the detailed accounting for cost flows will be covered in Principles of Managerial
Accounting 2.

Key Takeaway
Financial accounting provides historical financial information for external users in accordance with U.S. GAAP. Managerial accounting provides detailed
financial and non-financial information for internal users who use the information for decision making, planning, and control purposes.

 

Check Yourself

1. Suppose you are the co-owner and manager of a retail store that sells and repairs mountain bikes. Provide one example of a financial accounting report that
would be useful to you and your co-owner. Provide two examples of managerial accounting reports that would be useful to you as the manager.

2. Provide two examples of non-financial measures used by a pizza eatery that serves food in the restaurant and offers delivery services.

3. For each report listed in the following, indicate whether it relates to financial or managerial accounting. Explain the reasoning behind your answer for each
item.

1. Projected net income for next quarter by division
2. Defective goods produced as a percentage of all goods produced
3. Income statement for the most current year, prepared in accordance with U.S. GAAP
4. Monthly sales broken down by geographic region
5. Production department budget for the next quarter
6. Balance sheet at the end of the current year, prepared in accordance with U.S. GAAP

Solution

1. Financial accounting reports provided to owners typically include the income statement, statement of owners’ equity, balance sheet, and statement of cash
flows. All are prepared in accordance with U.S. GAAP. Managerial accounting reports prepared for managers might include a quarterly budget for revenues
and expenses for each segment of the business (e.g., bike sales and bike repairs), returns for defective merchandise as a percent of total monthly sales,
income projections to be used in deciding whether to open a new store, and projected sales for each bike model. (There are many correct answers to this
problem. Use Table 1.1 “Comparison of Financial and Managerial Accounting” as a guide in determining the accuracy of your answer.)

2. Examples of non-financial measures include percentage of on-time deliveries, percentage of burned pizzas, average time required to prepare pizza for
restaurant customers (from taking a customer’s order to providing the pizza at the customer’s table), and results of customer satisfaction surveys. (These are
just a few examples. There are many correct answers to this problem.)

3. The answers appear as follows. Be sure you explained your answers.

1. Managerial accounting—information is for future projections and involves segments of the company
2. Managerial accounting—nonfinancial detailed measure of defective products
3. Financial accounting—historical information prepared in accordance with U.S. GAAP
4. Managerial accounting—detailed information provided monthly
5. Managerial accounting—information is for future projections and involves a segment of the company
6. Financial accounting—historical information prepared in accordance with U.S. GAAP

 

1.2 Planning and Control Functions Performed by Managers
Learning Objectives
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1. Describe the planning and control functions performed by managers.

Question: Managers of most organizations continually plan for the future, and after the plan is implemented, managers assess whether they achieved their
goals. What are the two functions that enable management to go through the process of continually planning and evaluating?

Answer: The two important functions that enable management to continually plan for the future and assess implementation are called planning and control.
Planning is the process of establishing goals and communicating these goals to employees of the organization.  Controlling is the process of evaluating whether
the organization’s plans were effectively implemented – comparing the plan to what actually happened.

Planning
Question: Continually planning for the future is an important quality of many successful organizations, such as Southwest Airlines (discussed in Note 1.11
“Business in Action 1.1”). How do organizations formalize their strategic plans?

Answer: Organizations formalize their plans by creating a budget.  A series of reports used to quantify an organization’s plan for the future., which is a series of
reports used to quantify an organization’s plans for the future. For example, Ernst & Young, an international accounting firm, plans for the future by
establishing a budget indicating the labor hours required to perform specific services for each client. The process of creating a budget for each client enables the
firm to plan for future staffing needs and communicate these needs to employees of the company. Rather than simply hoping it all works out in the end, Ernst
& Young projects the labor hours required in the future, hires accounting staff based on these projections, and schedules the staff required for each client.

A budget can take a variety of forms. A budgeted income statement indicates a profit plan for the future. A capital budget shows the long-term investments
planned for the future. A cash flow budget outlines cash inflows and outflows for the future. We provide more information about how budgets can be used for
planning purposes in chapter 5 and 6.

Business in Action 1.1

Plans for the Future

Review the annual report or 10K for just about any company, and you are likely to find information regarding plans for the future. Here are some examples:

Southwest Airlines. “We expect to take delivery of 28 MAX 8 aircraft this year, and plan to end 2021 with 69 MAX 8 aircraft and 729 total aircraft. We
reached agreement with The Boeing Company (Boeing) to extend our order book through 2031, and selected the MAX 7 aircraft as the successor to the 737-
700 model—reaching agreement on 100 firm orders for MAX 7 aircraft. This agreement with Boeing underscores our commitment to the continued
modernization of the fleet with more fuel-efficient and climate-friendly aircraft, and it also positions Southwest to capitalize on growth opportunities, when
they arise. We are expanding the number of airports served and pursuing new revenue streams"
Disney “In November 2019, the Company launched Disney+, a subscription-based DTC video streaming service with Disney, Pixar, Marvel, Star Wars and
National Geographic branded content in the U.S. and four other countries and has expanded to select Western European countries in the Spring of 2020. In
April, our Hotstar service in India was converted to Disney+Hotstar, and in June 2020, current subscribers of the Disney Deluxe service in Japan were
converted to Disney+. In September 2020, Disney+ was launched in additional European countries and Disney+Hotstar was launched in Indonesia. In
November 2020, Disney+ was launched in Latin America. Additional launches are planned for various Asia-Pacific territories in calendar 2021.
Tesla  We also intend to bring additional all-electric vehicles to market in the future, including Model Y, the Tesla Semi truck, a pickup truck and a new
version of the Tesla Roadster. The production of fully electric vehicles that meet consumers’ range and performance expectations requires substantial design,
engineering, and integration work on almost every system of our vehicles. Our design and vehicle engineering capabilities, combined with the technical
advancements of our powertrain system, have enabled us to design and develop electric vehicles that we believe overcome the design, styling, and
performance issues that have historically limited broad adoption of electric vehicles.

As these companies go through the process of making decisions about the future, developing plans based on their decisions, and controlling the implementation
of their plans, managerial accounting information will play a key role in all phases of the process.

Control
Question: Although planning for the future is important, plans are only effective if implemented properly. How do organizations assess the implementation of
their plans?

Answer: The control function evaluates whether an organization’s plans were implemented effectively and often leads to recommendations for the future. Many
organizations compare actual results with the initial plan (or budget) to evaluate performance of employees, departments, or the entire organization.

For example, assume Ernst & Young creates a budget indicating the labor hours needed to perform tax services for a particular client (this is the planning
function). After the work is performed, actual labor hours used to complete the work are compared to budgeted labor hours. This analysis is then used to
evaluate whether employees were able to complete the work within the budgeted time and often results in recommendations for the future. Recommendations
might include the need for adding more labor hours to the budget or obtaining better support documents from the client.

Planning and controlling operations are critical functions within most organizations. In today’s business environment, effective planning and control by
managers can be the key to survival.

Key Takeaway
Managers continually plan and control operations within organizations. Planning involves establishing goals and communicating these goals to employees of
the organization. The control function assesses whether goals were achieved and is often used to evaluate the performance of employees, departments, and
the organization as a whole.

Check Yourself

Assume you are preparing a personal budget of all income and expenses for next month.
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1. Describe the planning and control functions of this process.
2. What benefits might be derived from performing the planning and control functions for a personal budget?

Solution to Check Yourself

1. The planning function would involve establishing income and expense goals for next month. Possible sources of income include wages, scholarships, or
student loans. Expenses might include rent, textbooks, tuition, food, entertainment, and transportation.

The control function occurs after the end of the month and involves comparing actual income and expenses with budgeted income and expenses. This allows
for the evaluation of whether income and expense goals were achieved.

2. There are several benefits to using a planning and control process. The planning function establishes income and expense goals and helps to identify any
deviations from these goals. For example, planned expenditures are clearly outlined in the budget and provide guidelines for making expenditure decisions
throughout the month. Without clear guidelines, money might be spent on items that are not needed.

The control function allows for an evaluation of how well you met the goals established in the planning process. Perhaps some goals were achieved (e.g.,
food expenditures were close to what was budgeted) while other goals were not (e.g., transportation expenditures were higher than what was budgeted). The
control function identifies these areas and leads to refined goals in the future. For example, the decision might be made to carpool next month to save on
transportation costs or to earn more income to pay for transportation by working additional hours.

1.3 Key Finance and Accounting Personnel
Learning Objectives

1. Describe the functions of key finance and accounting personnel.

Question: From the previous discussion, we know that planning and control functions are often designed to evaluate the performance of employees and
departments of an organization. This often includes employees overseeing financial information. Thus it is important to understand how most large companies
organize their accounting and finance personnel. What are the accounting and finance positions within a typical large company, and what functions do they
perform?

Answer: Let’s look at an example to answer this question. Suppose you are the president of Sportswear Company, mentioned earlier in the chapter, which
produces hats and jerseys for fans of professional sports teams. Assume this is a large public company. (The term public company – A company whose shares of
stock are publicly traded—that is, the general investing public can purchase and sell ownership in the company.) As president of Sportswear, you ask the
following questions:

1. How much will we owe the government in income taxes for the year?
2. What was total net income for the last fiscal year?
3. Should we expand into new geographic markets?
4. If we do decide to expand into new markets, should we obtain financing by issuing bonds, obtaining a loan from a bank, or issuing common stock?
5. How profitable is each segment of our business (hats and jerseys)?
6. How effective are our internal controls over cash?

The challenge is to determine who within Sportswear would be best suited to answer each of these questions. An organization chart will help in finding a
solution.

Organizational Structure
Figure 1.1 “A Typical Organization Chart” is a typical organization chart; it shows how accounting and finance personnel fit within most companies. The
personnel at the bottom of the chart report to those above them. For example, the managerial accountant reports to the controller. At the top of the chart are
those who control the company, typically the board of directors (who are elected by the owners or shareholders). Review Figure 1.1 “A Typical Organization
Chart” before moving on to the detailed discussion of each important finance and accounting position.

Figure 1.1 A Typical Organization Chart
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*Represents vice presidents of various departments outside of accounting and finance such as production, personnel, and research and development.

**In addition to reporting to the chief financial officer, the internal auditor typically reports independently to the board of directors and/or the audit committee
(made up of select members of the board of directors).

Chief Financial Officer
The chief financial officer (CFO) is the person in charge of all finance and accounting functions within the organization and typically reports to the chief
executive officer.

Controller
The controller is the person responsible for managing the accounting staff that provides managerial accounting information used for internal decision making,
financial accounting information for external reporting purposes, and tax accounting information to meet tax filing requirements.  The three accountants the
controller manages are as follows:

Managerial accountant. The managerial accountant is the person who assists in preparing information used for decision making within the
organization, reports directly to the controller and assists in preparing information used for decision making within the organization. Reports prepared by
managerial accountants include operational budgets, cost estimates for existing products, budgets for new product lines, and profit and loss reports by
division. (Note that some people use the term cost accountant interchangeably with managerial accountant. Others consider cost accounting a specific
function of managerial accounting that focuses on measuring costs. In this text, we use the term managerial accountant and assume that cost accountants
focus on measuring costs.)
Financial accountant. The financial accountant is the person who assists in preparing financial information in accordance with U.S. GAAP for external
users. reports directly to the controller and assists in preparing financial information in accordance with U.S. GAAP, for those outside the company. Reports
prepared by financial accountants include a quarterly report filed with the Securities and Exchange Commission (SEC) that is called a 10Q and an annual
report filed with the SEC that is called a 10K.
Tax accountant. The tax accountant is the person who assists in preparing tax reports for governmental agencies. reports directly to the controller and
assists in preparing tax reports for governmental agencies, including the Internal Revenue Service.

Treasurer
The treasurer is the person responsible for obtaining financing, projecting cash flow needs, and managing cash and short-term investments for the organization.
reports directly to the CFO. A treasurer’s primary duties include obtaining sources of financing for the organization (e.g., from banks and shareholders),
projecting cash flow needs, and managing cash and short-term investments.

Internal Auditor

An internal auditor is the person responsible for confirming that controls within the company are effective in ensuring accurate financial data. reports to the
CFO and is responsible for confirming that the company has controls that ensure accurate financial data. The internal auditor often verifies the financial
information provided by the managerial, financial, and tax accountants (all of whom report to the controller and ultimately to the CFO). If conflicts arise with
the CFO, an internal auditor can report directly to the board of directors or to the audit committee, which consists of select board members.

Not All Organizations Are Alike!
Question: The organization chart in Figure 1.1 “A Typical Organization Chart” is intended to serve as a guide. However, all organizations are not the same,
particularly smaller organizations. How might the organizational structure differ for a small organization?
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Answer: Smaller organizations tend to have only one or two key finance and accounting personnel who perform the functions described previously. For
example, one accountant might perform the financial and managerial accounting duties while another takes care of the tax work (or the tax work might be
contracted out to a tax firm). Instead of employing its own internal auditor, an organization might hire one from an outside consulting firm. Some organizations
may not have a CFO, or they may have a CFO but not a controller. An organization’s structure depends on many different factors, including its size and
reporting requirements, as indicated below:

Business in Action 1.2

The Organizational Structure of a Not-for-Profit Symphony

Financial limitations prevent a small not-for-profit symphony in California from hiring full-time finance and accounting employees. In spite of having annual
revenues approaching $200,000, all financial transactions are processed and recorded by a part-time bookkeeper hired by the symphony. The bookkeeper also
inputs budget information and provides monthly financial reports to the treasurer. The treasurer, a volunteer member of the board of directors, is responsible for
establishing the annual budget and providing monthly financial reports to the board of directors. An outside firm prepares and processes all tax filings,
assembles annual financial statements, and performs a review of the accounting operations at the end of each fiscal year.

Notice how the symphony does not have any of the formal positions identified in Figure 1.1 “A Typical Organization Chart”, with the exception of the treasurer.
This illustrates how financial constraints and reporting requirements may require an organization to be creative in establishing its organizational structure.

 

Key Takeaway
It is important to understand the key accounting and finance positions within a typical company and how each position fits into the organizational structure.
The chief financial officer (CFO) oversees all accounting and finance personnel, including the controller, treasurer, and internal auditor. The controller is
responsible for the managerial, financial, and tax accounting staff.

 

Check Yourself

For each of the six questions listed at the beginning of this section for Sportswear Company, determine who within the company would be responsible for
providing the appropriate information. Assume Sportswear has the same organizational structure as the one shown in Figure 1.1 “A Typical Organization
Chart”.

Solution:

1. The tax accountant is responsible for determining the income taxes to be paid to various government agencies.
2. The financial accountant prepares the annual report, which includes the income statement where net income can be found.
3. Although several personnel would likely be involved, the managerial accountant is responsible for providing financial projections. However, the financial

accountant might provide historical information for existing geographic segments, which would form the basis for the managerial accountant’s estimates.
4. The treasurer handles financing decisions.
5. Detailed financial information that goes beyond what is required by U.S. GAAP may be provided by the managerial accountants.
6. The internal auditors are responsible for evaluating the effectiveness of internal controls.

 

1.4 Ethical Issues Facing the Accounting Industry
Learning Objective

1. Use standards of ethical conduct to resolve ethical conflicts facing accountants.

 

Imagine you are the accountant for Drive Write, a company that produces computer disk drives, and you are in charge of all accounting functions within the
company. The president has informed you that if the company’s profits grow by 20 percent this year, you will receive a $20,000 bonus, and she will receive a
$50,000 bonus. No bonuses will be awarded if profit growth is less than 20 percent. Because the company’s profits have grown 20 percent annually for the last
10 years, investors have come to expect significant growth from one year to the next. Near the end of this fiscal year, the president and you have the following
conversation:

President: 
We are awfully close to hitting our numbers and getting to the 20 percent target. With two weeks remaining, projections show we will come in at 18 percent for
the year. What can we do on the accounting side to increase current year profits?

Accountant: 
Well, I’m not sure there is anything we can do. Our accounting is squeaky clean, as confirmed by our independent auditors. Perhaps our sales will improve next
year.

President: 
There has to be something we can do—I could sure use the bonus money, and our investors would appreciate an increase in their investment! I know we have a
large customer order to be filled the first week of next year. Why not include that sale in this year’s numbers?

Accountant: 
I’m not comfortable recording sales in the wrong fiscal year.
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President: 
We’re only talking about moving sales by a few days! I would like you to consider this carefully. If you can’t do this, I may have to find an accountant who can!
Let’s talk about our options later this week.

 

Question: The situation at Drive Write creates a serious ethical dilemma. (The Drive Write example is based on a real company called MiniScribe Corporation ,
subsequently purchased by a competitor.) Companies are constantly under pressure to meet sales and profit goals. Employees who succeed in meeting these
goals often reap huge monetary rewards; those who fail may be penalized with lower pay or may even lose their jobs. What would you do if asked to record
information in a way that distorts the company’s financial results?

Answer: As the accountant for Drive Write, your response to the president’s request would likely affect your reputation as a professional and your future as an
accountant. The unethical behavior at corporations like Satyam, Enron, and WorldCom in recent years makes it imperative that we know both how to act
ethically and how to resolve ethical conflicts.

To help guide accounting professionals through ethical dilemmas like the one at Drive Write, the Institute of Management Accountants (IMA) has established a
Statement of Ethical Professional Practice, which appears in Figure 1.2 “IMA Statement of Ethical Professional Practice”. The standards outlined in this
statement are guidelines that can help accountants choose an ethically acceptable course of action. As you review Figure 1.2 “IMA Statement of Ethical
Professional Practice”, notice that the IMA specifies four core responsibilities (competence, confidentiality, integrity, and credibility) as well as guidelines on
how to resolve ethical conflicts. The “Resolution of Ethical Conflict” section provides specific guidance on how to resolve the conflict at Drive Write.

Figure 1.2 IMA Statement of Ethical Professional Practice
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Source: Adapted from the Institute of Management Accountants, http://www.imanet.org.

Question: The IMA is just one of many professional accounting organizations. Do other professional accounting organizations also provide guidance regarding
ethics in accounting?
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Answer: Yes, other professional organizations do provide ethical guidance. Several are listed as follows:

The American Institute for Certified Public Accountants (AICPA) has a Code of Professional Conduct (see http://www.aicpa.org).
Financial Executives International provides a Model Code of Ethical Conduct for Financial Managers (see http://www.financialexecutives.org).
The International Federation of Accountants has a Code of Ethics and Statement of Policy Implementation & Enforcement of Ethical Requirements (see
http://www.ifac.org).
The Securities and Exchange Commission (SEC), in compliance with the Sarbanes-Oxley Act of 2002, requires a company to disclose whether it has
adopted a code of ethics (see http://www.sec.gov).
The Institute of Management Accountants even provides an ethics help line to give financial professionals a resource to provide guidance in making the
right decisions (see http://www.imanet.org).

Because of alleged wrongdoing, such as that reported in the “Business in Action 1.3”, improving ethics is a top priority for most businesses as shown in the
“Business in Action 1.4”. As a result, professional organizations like those we have cited have become instrumental in providing ethical guidelines.

Business in Action 1.3

Production Firm Employees Charged with Fraud

The Securities and Exchange Commission (SEC) filed three actions against Diebold, Inc., a manufacturer and seller of automated teller machines, for
improperly inflating earnings over a five-year period. Three former employees—the CFO, controller, and director of accounting—were accused of improperly
inflating revenue on factory orders, improperly recognizing revenue on a lease transaction, manipulating reserves and accruals, improperly capitalizing
expenses, and improperly increasing the value of inventory. These actions allegedly resulted in over 40 misstated annual, quarterly, and other reports filed with
the SEC, along with numerous inaccurate press releases.

The company agreed to pay a $25,000,000 civil penalty, and the three former employees remain in litigation. Although the CEO was not accused of
wrongdoing, he settled with the SEC and agreed to pay back cash bonuses, stock, and stock options received during the periods when the financial fraud was
committed.

Source: Securities and Exchange Commission, “SEC Charges Diebold and Former Executives with Accounting Fraud,” news release, June 2, 2010.

 

Business in Action 1.4

The Code of Ethics at Home Depot and Hewlett-Packard

Ethics policies are becoming increasingly important to organizations. Home Depot, Inc., has an ethics code that states “ All associates are expected to act with
honesty and integrity. Adhering to the highest ethical standards and doing the right thing are the driving forces behind The Home Depot’s success and have been
a core component of how we have done business since the beginning.”

Hewlett-Packard Company is “Guided by the Integrity at HP (formerly HP’s Standards of Business Conduct), program, we apply strong ethics and anti-
corruption principles within our operations, across our value chain, and in the communities where we live, work, and do business.”

Sources: Home Depot, “Home Page,” http://www.homedepot.com; Hewlett-Packard, “Home Page,” http://www.hp.com.

 

Key Takeaway
Should you encounter ethical conflicts during your career, use the resources provided by internal company policies, by professional organizations such as the
IMA and AICPA, and by governmental organizations such as the SEC as a guide to ethical behavior and the resolution of ethical conflicts.

 

Check Yourself
1. Describe the four key standards of ethical conduct for IMA members outlined in Figure 1.2 “IMA Statement of Ethical Professional Practice”.
2. What steps does the IMA recommend for resolving ethical conflicts?
3. Using Figure 1.2 “IMA Statement of Ethical Professional Practice” as a guide, discuss your options as the accountant at Drive Write.

Solution:

1. The four key standards shown in Figure 1.2 “IMA Statement of Ethical Professional Practice” are outlined as follows:

Competence. Members of the IMA must maintain an adequate level of skill to perform duties in an accurate and professional manner.
Confidentiality. Members of the IMA must not disclose confidential information for any reason unless legally obligated to do so.
Integrity. Members of the IMA must avoid any actual or apparent conflict of interest, including receiving gifts or favors, and must not engage in any
activity that would discredit the profession.
Credibility. Members of the IMA must disclose all relevant information fairly and objectively.

2. Several options exist for resolving ethical conflicts. The IMA suggests the following courses of action:

Follow the policies of the organization involving the resolution of ethical conflicts.
If following the organization’s policies does not effectively resolve the conflict, discuss the problem with your immediate supervisor unless the
supervisor is involved.
If the immediate superior cannot reach a satisfactory resolution, the problem should be presented to the next higher managerial level.
If all higher levels of management do not reach a satisfactory resolution, an acceptable reviewing authority may be a group, such as the audit committee,
executive committee, board of directors, board of trustees, or owners.
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Another option includes consulting an objective advisor (e.g., IMA ethics counseling service or an attorney).
3. Several options are available. The IMA suggests first following the organization’s policies with regard to resolving ethical conflicts. If Drive Write does not

have policies in place or if following the organization’s policies does not resolve the conflict, the next step is to discuss the conflict with the immediate
supervisor. However, the president of Drive Write (the immediate supervisor) is involved in the conflict, so approaching the president’s superiors would be
best. This could be the audit committee, executive committee, board of directors, or owners. If after pursuing these different courses of action the ethical
conflict still exists, it may be appropriate to consult an objective advisor (e.g., the IMA helpline) and perhaps consult an attorney as to legal obligations and
rights concerning the ethical conflict. (Many would argue that regardless of the outcome, one would not want to work for a company where this type of
unethical behavior occurs at the top, or anywhere within the organization, and that resigning is the best course of action.)

1.5 Computerized Accounting Systems
Learning Objective
1. Understand how accounting systems can help organizations.

Question: Many companies today are growing out of their accounting systems. In the old days, accounting systems were designed primarily to track daily
transactions and provide reports to external users on a monthly, quarterly, or annual basis. But times have changed, and companies now need more information
internally to make good decisions. Accounting systems are currently used for both external reporting (financial accounting) and internal reporting (managerial
accounting). Even relatively small accounting packages, such as QuickBooks and Sage, provide features that are important for managerial accounting.
However, most agree that no single accounting system will meet the needs of every organization and that two important factors must be considered when
choosing a system. What are the two factors that must be considered when deciding on an accounting system?

Answer: The two factors are (1) the size of the organization and (2) the information needs of the organization. Each factor is discussed next.

How Big Is Your Company?
Accounting software is designed to serve different-sized companies. The size of a company is commonly measured in sales revenue. Experts express varying
opinions on what constitutes a small, mid-sized, or large company. Some believe that small companies have sales up to $10,000,000, mid-sized companies have
sales up to $100,000,000, and large companies have sales greater than $100,000,000. Others prefer different amounts. Regardless of the number used, the goal
is to find an accounting system that best meets the needs of the organization, and the size of the organization plays a big part in finding the best-fitting system.

What Information Is Needed?
Before selecting an accounting system, an organization must determine its accounting needs. Some organizations simply need the equivalent of a check register,
which provides easy tracking of expense codes as checks are issued and makes bank reconciliations a snap. Other organizations require more than a check
register; they may demand a system that can create invoices, process payroll, and track inventory. More complex organizations will want the ability to perform
more advanced functions. Such organizations might need to customize reports (e.g., create an income statement by division or customer), modify input screens,
send financial reports via e-mail, export reports to spreadsheet software such as Excel, and create reports with graphics (e.g., tables, pie charts, and line charts).

Enterprise Resource Planning System

Question: Clearly the size and information needs of a company will drive the selection of an accounting system for the company. As the need for accounting
data has become more complex, accounting systems have been developed that perform a wide variety of tasks. These systems are called enterprise resource
planning systems. What is an enterprise resource planning system, and how does this system help companies utilize accounting data?

Answer: Enterprise resource planning (ERP)  A system designed to record and share information across functional and geographical areas to meet the needs of
internal and external users. systems are designed to record and share information across functional areas (e.g., accounting, marketing, human resources, and
shipping) and across geographical areas (e.g., from a sales office in California to headquarters in Hong Kong). ERP systems continually update information to
provide real-time data to all users, and the data can be organized in different formats to meet the needs of internal and external users. For example, in his book
Onward, Howard Schultz describes how as CEO of Starbucks he reviews comparative financial data for Starbucks stores daily. This information comes from
the ERP system at Starbucks.

The idea behind ERP software, and a central theme in managerial accounting, is that accurate and up-to-date financial information will help organizations make
better decisions. Better decisions typically lead to improvements in profitability, efficiency, and customer satisfaction.

ERP systems are expensive. Annual costs for large organizations can easily exceed $10,000,000. However, smaller systems for mid-sized companies are
available at a much lower cost. Most ERP software is offered in modules for functional accounting areas, such as accounts receivable, accounts payable,
payroll, inventory, and job costing. The more modules included, the higher the cost will be. Popular makers of ERP systems include Microsoft, Oracle, and
SAP Corporation.

In deciding whether to upgrade to an ERP system, organizations must be sure that the benefits of using the data from a new system outweigh the costs of
implementing the system. If management does not intend to use the information to improve planning and decision making, then going with a less sophisticated
accounting system may be the better approach.

Using Spreadsheet Software

Question: ERP systems commonly provide a means to download data to spreadsheets for further analysis. How can spreadsheet software help us to analyze
financial information?

Answer: Since managers make extensive use of spreadsheets to organize and analyze data, most computerized accounting systems are designed to export data to
spreadsheet software programs such as Excel. For example, Figure 1.3 “Excel Spreadsheet for Southwest Airlines” shows how a spreadsheet was used to import
data directly from Southwest Airlines’ 2020 annual report. This allows the user to analyze the data more easily. Notice that in Figure 1.3 “Excel Spreadsheet
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for Southwest Airlines” the total operating revenue increased from 2018 to 2019 before dropping significantly in 2020 due to the pandemic. We could use Excel
to quickly determine the exact percentage change from 2018 to 2019 and from 2019 to 2020.

Figure 1.3 Excel Spreadsheet for Southwest Airlines

 Year ended December 31,   

 2020 2019 2018

OPERATING REVENUES:    

Passenger  $ 7,665  $   20,776  $      20,455

Freight 161 172 175

Other 1,222 1,480 1,335

Total operating revenues 9,048 22,428 21,965

OPERATING EXPENSES:    

Salaries, wages, and benefits 6,811 8,293 7,649

Payroll support and voluntary Employee programs, net (967)                      -                       -  

Fuel and oil 1,849 4,347 4,616

Maintenance materials and repairs 750 1,223 1,107

Landing fees and airport rentals 1,240 1,363 1,334

Depreciation and amortization 1,255 1,219 1,201

Other operating expenses 1,926 3,026 2,852

Total operating expenses, net 12,864 19,471 18,759

    

OPERATING INCOME (LOSS) (3,816) 2,957 3,206

    

OTHER EXPENSES (INCOME):    

Interest expense 349 118 131

Capitalized interest (35) (36) (38)

Interest income (32) (90) (69)

Other (gains) losses, net 158 8 18

Total other expenses (income) 440                      -  42

    

INCOME (LOSS) BEFORE INCOME TAXES (4,256) 2,957 3,164

PROVISION (BENEFIT) FOR INCOME TAXES (1,182) 657 699

NET INCOME (LOSS)  $      (3,074)  $        2,300  $       2,465

 

Question: Let’s assume you are asked to prepare an income statement showing revenue and expense projections for next year. How might you use Excel to
prepare your projections?

Answer: You could start by exporting this year’s results from the accounting system to an Excel spreadsheet. Then you could set up a new column to show
estimates for next year. You would likely discuss different aspects of the income statement with various personnel in the organization—making changes as you
go—before finalizing your projections.

Imagine the work involved if you did not use a computer but instead had to write the information down by hand. If there were any changes to the information,
you would have to make time-consuming calculations, and once the data were finalized, you would be faced with the manual preparation of formal reports.
With the relatively recent advances in business technology, the days of preparing information manually are over. Most organizations require their accounting
and finance personnel to have advanced computer spreadsheet skills. Our goal is to provide you with an opportunity to use spreadsheets in a way that mirrors
the real world.
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Key Takeaway
Throughout this text, you will learn about different methods of recording, sorting, analyzing, and reporting financial information for internal users. Before
deciding to implement one of these methods, ask yourself the following question: Will the benefits derived from a new system, such as an ERP system,
exceed the costs of putting the system in place? If the answer is “yes,” then go for it! If the answer is “no,” consider other alternatives.

 

Check Yourself

Assume you are the CFO for an electronics consulting firm with annual revenues of $30,000,000 and annual profit of $5,000,000. The current accounting
system is used for basic functions, such as issuing checks, creating invoices, and processing payroll. The company is considering upgrading its accounting
system by purchasing an ERP system. Describe the factors to be considered by the company in making this decision.

Solution:

This company is a mid-sized company with $30,000,000 in revenues, although some would argue that this is a small company. Going to an ERP system is
probably not appropriate if management is simply looking for a few reports beyond what most financial accounting systems can provide.

If management has a need for more detailed and complex financial information—other than processing checks, invoices, and payroll—then a low-end ERP
system might be appropriate. However, the benefits derived from such a system must outweigh the costs.

1.6 Cost Terminology
Learning Objective
1. Understand the terms used for costing purposes.

 

Question: Much of what we discuss in this book relates to companies that manufacture products, such as Nike and Apple , and terminology is a key component
of accounting for manufacturing companies. The challenge is in classifying costs correctly for items such as production materials, production labor, marketing
department labor, rent for production facilities, and rent for the administrative services facilities. These costs must be classified accurately so that they appear
correctly in company financial reports. The starting point for learning how to classify costs correctly is in understanding two broad categories of costs. What
are the two broad terms used to categorize cost information in a manufacturing setting?

Answer: The two broad categories of costs are manufacturing costs and nonmanufacturing costs. Each category is described in detail as follows.

Manufacturing Costs
All costs related to the production of goods are called manufacturing costs.  All costs related to the production of goods are also called product costs. A
manufacturer purchases materials, employs workers who use the materials to assemble the goods, provides a building where the materials are stored and goods
are assembled, and sells the goods. We classify the costs associated with these activities into three categories: direct materials, direct labor, and manufacturing
overhead.

To help clarify which costs are included in these three categories, let’s look at a furniture company that specializes in building custom wood tables called
Custom Furniture Company. Each table is unique and built to customer specifications for use in homes (coffee tables and dining room tables) and offices
(boardroom and meeting room tables). The sales price of each table varies significantly, from $1,000 to more than $30,000. Figure 1.4 “Direct Materials, Direct
Labor, and Manufacturing Overhead at Custom Furniture Company” shows examples of production activities at Custom Furniture Company for each of the
three categories.

Direct Materials
Question: Raw materials used in the production process that are easily traced to the product are called direct materials.  Raw materials used in the production
process that are easily traced to the product. What materials used in the production process at Custom Furniture would be classified as direct materials?

Answer: The wood used to build tables and the hardware used to attach table legs would be considered direct materials. Small, inexpensive items like glue,
nails, and masking tape are typically not included in direct materials because the cost of tracing these items to the product outweighs the benefit of having
accurate cost data. These minor types of materials, often called supplies or indirect materials, are included in manufacturing overhead, which we define later.

Direct Labor
Question: Workers who convert materials into a finished product and whose time is easily traced to the product are called direct labor.  Labor performed by
workers who convert materials into a finished product and whose time is easily traced to the product. . Who represents direct labor at Custom Furniture?

Answer: Direct labor would include the workers who use the wood, hardware, glue, lacquer, and other materials to build tables.

Manufacturing Overhead

Question: All costs associated with the production process other than direct material costs and direct labor costs are called manufacturing overhead.Terms
synonymous with manufacturing overhead include factory overhead, factory burden, and overhead. What items are included in manufacturing overhead?

Answer: Manufacturing overhead consists of the following:

Indirect material costs.  The costs of materials necessary to manufacture a product that are not easily traced to the product or that are not worth tracing to the
product.. The cost of materials necessary to manufacture a product that are not easily traced to the product or not worth tracing to the product.
Indirect labor costs.  The costs of workers who are involved in the production process but whose time cannot easily be traced to the product.. The cost of
workers who are involved in the production process but whose time cannot easily be traced to the product. For example, supervisors in the production
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process who oversee several different products and are responsible for hiring employees, scheduling employees, and ordering materials are considered
indirect labor.
Other manufacturing costs. These are all other costs for items associated with the factory, including equipment maintenance, insurance, utilities, and
depreciation.  Note that while overhead costs include costs that are indirectly related to the making of our product but they still are at least related to that
process.

Table 1.2 Manufacturing Costs at Custom Furniture Company

Direct Materials

Wood: cherry, maple, oak, and mahogany
Hardware: drawer handles

Direct Labor

Workers who cut, plane, and glue wood
Workers who fill and sand tables
Workers who stain and finish tables

Manufacturing Overhead

Indirect materials: glue, screws, nails, sandpaper, stain, and lacquer
Indirect labor: factory supervisors
Other manufacturing costs: equipment maintenance, equipment depreciation, factory utilities, factory insurance, factory building depreciation, and factory
property taxes

 “Business in Action 1.5” details the materials, labor, and manufacturing overhead at a company that has been producing boats since 1968.

Business in Action 1.5

Photo courtesy of Brian Miller, http://www.flickr.com/photos/13233728@N00/5155012186/

Manufacturing Costs at MasterCraft

MasterCraft produces boats for water skiers and wake boarders. Each boat produced incurs significant manufacturing costs. MasterCraft records these
manufacturing costs as inventory on the balance sheet until the boats are sold, at which time the costs are transferred to cost of goods sold on the income
statement.

Examples of direct materials for each boat include the hull, engine, transmission, carpet, gauges, seats, windshield, and swim platform. Examples of indirect
materials (part of manufacturing overhead) include glue, paint, and screws. Direct labor includes the production workers who assemble the boats and test them
before they are shipped out. Indirect labor (part of manufacturing overhead) includes the production supervisors who oversee production for several different
boats and product lines.

Manufacturing overhead includes the indirect materials and indirect labor mentioned previously. Other manufacturing overhead items are factory building rent,
maintenance and depreciation for production equipment, factory utilities, and quality control testing.

Source: MasterCraft, “Home Page,” http://www.mastercraft.com.

Nonmanufacturing Costs
Costs that are not related to the production of goods are called non-manufacturing costs.  These costs have two components—selling costs and general and
administrative costs—which are described next. Examples of non-manufacturing costs appear in Figure 1.5 “Examples of Non-manufacturing Costs at Custom
Furniture Company”.

Selling Costs
Question: Costs incurred to obtain customer orders and provide customers with a finished product are called selling costs. (They are also often called
marketing costs or selling and advertising costs.) What activities would be classified as selling costs at Custom Furniture?
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Answer: Examples of selling costs include advertising, sales commissions, salaries for marketing and advertising personnel, office space for marketing and
advertising personnel, finished goods storage costs, and shipping costs paid by the seller for products shipped to customers.

General and Administrative Costs
Question: Costs related to the overall management of an organization are called general and administrative costs   What activities would be classified as
general and administrative costs at Custom Furniture?

Answer: Examples include personnel and support staff in the following areas: accounting, human resources, legal, executive, and information technology.
Depreciation of office equipment and buildings associated with these areas would also be included as general and administrative costs. General and
administrative costs are often simply called administrative costs.

Figure 1.5 Examples of Nonmanufacturing Costs at Custom Furniture Company

Although selling costs and general and administrative costs are considered non-manufacturing costs, managers often want to assign some of these costs to
products for decision-making purposes. For example, sales commissions and shipping costs for a specific product could be assigned to the product.  This would
be important if one product had a higher commission rate or was very bulky and thus made shipping difficult.  This does not comply with U.S. GAAP because,
under U.S. GAAP, only product costs can be assigned to products. However, as we noted earlier, managerial accounting information is tailored to meet the
needs of the users and need not follow U.S. GAAP.

Distinguishing between manufacturing and non-manufacturing costs is not always simple. For example, if legal staff works on an issue associated with
production personnel and if human resources staff hires assembly line workers, are the costs involved manufacturing or non-manufacturing costs? It is up to
each organization to determine how to handle such costs for product costing purposes. The advantage of managerial accounting over financial accounting is that
costs can be organized in any manner that helps managers make decisions there are no standards that must be followed. However, in this chapter, to avoid
ambiguity, we follow the definitions that most closely follow U.S. GAAP.

Presentation of Manufacturing and Nonmanufacturing Costs in Financial Statements

Question: At this point, you should be able to distinguish between manufacturing costs and non-manufacturing costs. Why is it important to make this
distinction?

Answer: Distinguishing between the two categories is critical because the category determines where a cost will appear in the financial statements. All
manufacturing costs (direct materials, direct labor, and manufacturing overhead) are attached to inventory as an asset on the balance sheet until the goods are
sold, at which point the costs are transferred to cost of goods sold on the income statement as an expense.  Non-manufacturing costs are also called period costs;
that is because they are expensed on the income statement in the time period in which they are incurred.

Table 1.3 “Manufacturing Versus Nonmanufacturing Costs” clarifies the relationship between manufacturing and non-manufacturing costs. It also describes the
point at which these costs are recorded as expenses on the income statement. (Remember that the terms manufacturing cost and product cost are generally
interchangeable, as are the terms non-manufacturing cost and period cost.)

Table 1.3 Manufacturing Versus Nonmanufacturing Costs
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Manufacturing Costs (Also Called Product Costs) Nonmanufacturing Costs (Also Called Period Costs)Manufacturing Costs (Also Called Product Costs) Nonmanufacturing Costs (Also Called Period Costs)

Direct materials
Direct labor
Manufacturing overhead

Selling
General and administrative

Timing of expense: Costs are expensed when goods are sold. Timing of expense: Costs are expensed during the time period incurred.

“Business in Action 1.6” provides examples of nonmanufacturing costs at PepsiCo, Inc.

Business in Action 1.6

Source: Photo courtesy of JeffBedord, http://www.flickr.com/photos/jeffbedford/6218820224/in/photostream/.

Nonmanufacturing Costs at PepsiCo

PepsiCo, Inc., produces more than 500 products under several different brand names, including Frito-Lay, Pepsi-Cola, Gatorade, Tropicana, and Quaker. Net
sales for 2019 totaled $67.2 billion, resulting in operating profits of $10.3 billion.  Cost of sales represented the highest cost on the income statement at $30.1
billion. The second highest cost on the income statement—selling and general and administrative expenses—totaled $26.7 billion. These expenses are period
costs, meaning they must be expensed in the period in which they are incurred.

Examples of selling costs for PepsiCo include advertising and other marketing activities, reported as selling, general and administrative expenses, totaled 
$4.7 billion in 2019, including advertising expenses of $3.0 billion in 2019.  Examples of general and administrative costs include salaries and bonuses of top
executives and the costs of administrative departments, including personnel, accounting, legal, and information technology.

Source: PepsiCo, “PepsiCo 2019 Annual Report,” http://www.pepsico.com.

Key Takeaways

All manufacturing costs that are easily traceable to a product are classified as either direct materials or direct labor. All other manufacturing costs are
classified as manufacturing overhead. All nonmanufacturing costs are not related to production and are classified as either selling costs or general and
administrative costs.

 

Check Yourself

1. The following manufacturing items are for a construction company working on several custom homes. Identify whether each item should be categorized as
direct materials, direct labor, or manufacturing overhead.

1. Nails
2. Lumber
3. Drywall
4. Workers building the house frame
5. Supervisor responsible for three homes
6. Light bulbs
7. Cabinets
8. Depreciation of construction equipment

2. Identify whether each item in the following should be categorized as a product (manufacturing) cost or as period (nonmanufacturing) cost. Also indicate
whether the cost should be recorded as an expense when the cost is incurred or as an expense when the goods are sold.
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1. Advertising
2. Shipping costs for raw materials coming from a supplier
3. Shipping costs for goods shipped to a customer
4. Chief executive officer’s salary
5. Production supervisor’s salary
6. Depreciation on production equipment
7. Raw materials used in production
8. Paper used by the accounting staff
9. Commissions paid to salespeople

10. Janitorial services provided for production facility
11. Supplies used by human resources personnel
12. Utility costs for retail store
13. Insurance costs for production facility
14. Assembly line workers
15. Clerical support for chief executive officer
16. Maintenance of production equipment                                                                                                                                                                                     

3. Identify whether each item listed in item 2 should be categorized as direct materials, direct labor, manufacturing overhead, selling cost, or general and
administrative cost.

Solution:

1. Manufacturing overhead
2. Direct materials
3. Direct materials
4. Direct labor
5. Manufacturing overhead
6. Manufacturing overhead (You might call this a direct material, but the benefit of tracking this item as a direct material probably does not outweigh the

cost.)
7. Direct materials
8. Manufacturing overhead                                                                                                                                                                                                             

                                               
1. Period cost, expensed when incurred
2. Product cost, expensed when goods are sold
3. Period cost, expensed when incurred
4. Period cost, expensed when incurred
5. Product cost, expensed when goods are sold
6. Product cost, expensed when goods are sold
7. Product cost, expensed when goods are sold
8. Period cost, expensed when incurred
9. Period cost, expensed when incurred

10. Product cost, expensed when goods are sold
11. Period cost, expensed when incurred
12. Period cost, expensed when incurred
13. Product cost, expensed when goods are sold
14. Product cost, expensed when goods are sold
15. Period cost, expensed when incurred
16. Product cost, expensed when goods are sold                                                                                                                                                                             
1. Selling
2. Direct materials or manufacturing overhead, depending on if the materials are easily traced to the product (direct) or not (indirect manufacturing

overhead)
3. Selling
4. General and administrative
5. Manufacturing overhead
6. Manufacturing overhead
7. Direct materials or manufacturing overhead, depending on if the materials are easily traced to the product (direct) or not (indirect manufacturing

overhead)
8. General and administrative
9. Selling

10. Manufacturing overhead
11. General and administrative
12. Selling
13. Manufacturing overhead
14. Direct labor
15. General and administrative
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16. Manufacturing overhead

 

1.7 How Product Costs Flow through Accounts

Learning Objectives

1. Identify how costs flow through the three inventory accounts and cost of goods sold account.

Question: Custom Furniture Company’s direct materials include items such as wood and hardware. Direct labor involves the employees who build the custom
tables. Manufacturing overhead includes items such as indirect materials (glue, screws, nails, sandpaper, and stain), indirect labor (production supervisor), and
other manufacturing costs, such as factory equipment maintenance and factory utilities. What accounts are used to record the costs associated with these items,
and where do these accounts appear in the financial statements?

Answer: All the costs mentioned previously for Custom Furniture are product costs (also called manufacturing costs). Product costs are recorded as an asset on
the balance sheet until the products are sold, at which point the costs are recorded as an expense on the income statement. To record product costs as an asset,
accountants use one of three inventory accounts: raw materials inventory, work-in-process inventory, or finished goods inventory. The account they use depends
on the product’s level of completion. They use one expense account—cost of goods sold—to record the product costs when the goods are sold.

Table 1.4 “Accounts Used to Record Product Costs” summarizes the accounts used to track product costs. Figure 1.6 “Flow of Product Costs through Balance
Sheet and Income Statement Accounts” shows how product costs flow through the balance sheet and income statement.  Take time to review these items
carefully. Your understanding of them will help clarify how product costs flow through the accounts and where product costs appear in the financial statements.
The following discussion provides further clarification.

Product Costs on the Balance Sheet

Question: What is the difference between raw materials inventory, work-in-process inventory, and finished goods inventory?

Answer: Each of these accounts is used to record product costs depending on where the product is in the production process, and each account is an asset
account on the balance sheet.

Raw Materials

The raw materials inventory.  An account used to record the cost of materials not yet put into production.  For Custom Furniture Company, this account includes
items such as wood, brackets, screws, nails, glue, lacquer, and sandpaper.

Work in Process
The work-in-process (WIP) inventory. An account used to record costs associated with products in the production process that are not yet complete. Suppose
Custom Furniture Company has eight tables that are still in production at the end of the year. All manufacturing costs associated with these incomplete eight
tables—direct materials, direct labor, and manufacturing overhead—are included in the WIP inventory account.

Once goods in WIP inventory are completed, they are transferred into finished goods inventory. The cost of completed goods that are transferred out of WIP
inventory into finished goods inventory is called the cost of goods manufactured.

The finished goods inventory.  An account used to record the manufacturing costs associated with products that are completed and ready to sell. Suppose
Custom Furniture Company has five completed tables at the end of the year (in addition to the eight partially completed tables in work-in-process inventory).
The manufacturing costs of these five tables—direct materials, direct labor, and manufacturing overhead—are included in the finished goods inventory account
until the tables are sold. (For the purposes of this example, assume the tables are “sold” when delivered to the customer.)

Product Costs on the Income Statement
Question: The costs of materials not yet put into production are included in raw materials inventory. The costs associated with products that are not yet
complete are included in WIP inventory. And the costs associated with products that are completed and ready to sell are included in finished goods inventory.
What happens to the product costs in finished goods inventory when the products are sold?

Answer: When completed goods are sold, their costs are transferred out of finished goods inventory into the cost of goods sold.  Cost of goods sold is an
expense account on the income statement that represents the product costs of all goods sold during the period.

For example, suppose Custom Furniture Company sells one table that cost $3,000 to produce (i.e., direct materials, direct labor, and manufacturing overhead
costs incurred to produce the table total $3,000). The $3,000 cost is in finished goods inventory until the entry is made to record the sale, at which time finished
goods inventory is reduced by $3,000 (the table is no longer in inventory) and cost of goods sold is increased by $3,000.

Table 1.4 Accounts Used to Record Product Costs

Account Name Description Financial Statement

Raw materials inventory Cost of unused production materials Balance sheet (asset)

Work-in-process inventory Cost of incomplete products Balance sheet (asset)

Finished goods inventory Cost of completed products not yet sold Balance sheet (asset)

Cost of goods sold Cost of products sold Income statement (expense)
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Figure 1.6 Flow of Product Costs through Balance Sheet and Income Statement Accounts

Key Takeaway
The raw materials inventory account is used to record the cost of materials not yet put into production. The work-in-process inventory account is used to
record the cost of products that are in production but that are not yet complete. The finished goods inventory account is used to record the costs of products
that are complete and ready to sell. These three inventory accounts are assets accounts that appear on the balance sheet. The costs of completed goods that
are sold are recorded in the cost of goods sold account. This account appears on the income statement as an expense.

Check Yourself

Match each of the following accounts with the appropriate description that follows.

_____ Raw materials inventory
_____ Work-in-process inventory
_____ Finished goods inventory
_____ Cost of goods sold

1. Used to record product costs of goods that are completed and ready to sell
2. Used to record product costs of goods that have been sold
3. Used to record product costs of goods that are still in production
4. Used to record the cost of materials not yet put into production

Solution

Raw materials inventory 4. Used to record cost of materials not yet put into production.

Work-in-process inventory 3. Used to record product costs associated with incomplete goods in the production process.

Finished goods inventory 1. Used to record product costs associated with goods that are completed and ready to sell.

Cost of goods sold 2. Used to record product costs associated with goods that are sold.

1.8 Income Statements for Manufacturing Companies
Learning Objectives

1. Describe how to prepare an income statement for a manufacturing company.

 

Question: Companies that provide services, such as Ernst & Young (accounting) and Accenture LLP (consulting), do not sell goods and therefore have no
inventory. The accounting process and income statement for service companies are relatively simple. Merchandising companies (also called retail companies)
like Macy’s and Home Depot buy and sell goods but typically do not manufacture goods. Since merchandising companies must account for the purchase and
sale of goods, their accounting systems are more complex than those of service companies. Manufacturing companies, such as Johnson & Johnson and Honda
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Motor Company , produce and sell goods. Such companies require an accounting system that goes well beyond accounting solely for the purchase and sale of
goods. Why are accounting systems more complex for manufacturing companies?

Answer: Accounting systems are more complex for manufacturing companies because they need a system that tracks manufacturing costs throughout the
production process to the point at which goods are sold. Since income statements for manufacturing companies tend to be more complex than for service or
merchandising companies, we devote this section to income statements for manufacturing companies. Understanding income statements in a manufacturing
setting begins with the inventory cost flow equation.

Inventory Cost Flow Equation

Question: How do companies use the cost flow equation to calculate unknown balances?

Answer: We can use the basic cost flow equation to calculate unknown balances for just about any balance sheet account (e.g., cash, accounts receivable, and
inventory). The equation is as follows:

Key Equation

Beginning balance (BB) + Transfers in (TI) – Ending balance (EB) = Transfers out (TO)

We will apply this equation to the three inventory asset accounts discussed earlier (raw materials, work in process, and finished goods) to calculate the cost of
raw materials used in production, cost of goods manufactured, and cost of goods sold.

Raw materials used in production shows the cost of direct and indirect materials placed into the production process. Cost of goods manufactured represents the
cost of goods completed and transferred out of work-in-process (WIP) inventory into finished goods inventory. Cost of goods sold represents the cost of goods
that are sold and transferred out of finished goods inventory into cost of goods sold.

Accountants need all these amounts—raw materials placed in production, cost of goods manufactured, and cost of goods sold—to prepare an income statement
for a manufacturing company. We describe how to calculate these amounts using three formal schedules in the following order:

1. Schedule of raw materials placed in production
2. Schedule of cost of goods manufactured
3. Schedule of cost of goods sold

Question: The basic cost flow equation can be used in three supporting schedules to help us determine the cost of goods sold amount on the income statement
for manufacturing companies. What information is included in these schedules, and what do they look like for Custom Furniture Company?

Answer: Figure 1.7 “Income Statement Schedules for Custom Furniture Company” shows these three schedules for Custom Furniture Company for the month
of May. As you review these schedules, note that each schedule provides information required for the next schedule, as indicated by the arrows. Remember the
inventory cost flow equation is used for each schedule. This is why you see abbreviations for each element of the equation: beginning balance (BB), transfers in
(TI), ending balance (EB), and transfers out (TO).

The goal of going through the process shown in Figure 1.7 “Income Statement Schedules for Custom Furniture Company” is to arrive at a cost of goods sold
amount, which is presented on the income statement. Custom Furniture Company’s income statement for the month ended May 31 is shown in Figure 1.8
“Income Statement for Custom Furniture Company”. As you review Figure 1.7 “Income Statement Schedules for Custom Furniture Company” and Figure 1.8
“Income Statement for Custom Furniture Company”, look back at Figure 1.6 “Flow of Product Costs through Balance Sheet and Income Statement Accounts”
to see how costs flow through the three inventory accounts and the cost of goods sold account.

Figure 1.7 Income Statement Schedules for Custom Furniture Company
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 From the company’s balance sheet at April 30 (April 30 ending balance is the same as May 1 beginning balance).

 From the company’s balance sheet at May 31.

c Manufacturing overhead is $3,000 from indirect materials used from the calculation of direct material used in production and $93,000 other
overhead costs.

Figure 1.8 Income Statement for Custom Furniture Company

a

b
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$135,000 comes from the schedule of cost of goods sold in Figure 1.7 “Income Statement Schedules for Custom Furniture Company”.

 

Manufacturing Versus Merchandising Income Statements

Question: Manufacturing companies clearly have more complex accounting systems to account for all the costs involved in producing products. However, the
income statement for a manufacturing company is not all that much different than the income statement for a merchandising company. What are primary
differences between manufacturing and merchandising company income statements?

Answer: The primary differences are as follows:

Merchandising companies do not calculate the raw materials placed in production or cost of goods manufactured (shown in the top section of Figure 1.7
“Income Statement Schedules for Custom Furniture Company”).
Merchandisers purchase goods from suppliers instead of manufacturing goods. The cost of these purchases from suppliers is often called net purchases in
the income statement, in contrast to cost of goods manufactured in a manufacturer’s income statement. The net purchases line consists of purchases,
purchases returns and allowances, purchases discounts, and freight in.
Merchandisers do not use the schedule of cost of goods manufactured (and related schedule of raw materials placed in production).
Merchandisers use an account called merchandise inventory, or simply inventory, instead of finished goods inventory. This reflects that merchandisers do
not produce goods.

Table 1.5 “Income Statement Terminology in Manufacturing and Merchandising Companies” summarizes the differences in income statement terminology
between manufacturing companies and merchandising companies.

Table 1.5 Income Statement Terminology in Manufacturing and Merchandising Companies

The following terms are used by manufacturing and merchandising companies: sales, cost of goods available for sale, cost of goods sold, operating expenses,
selling, general and administrative, and operating profit.

Finished goods inventory is used by manufacturing companies. Merchandise inventory is used by merchandising companies.

Cost of goods manufactured is used by manufacturing companies. Net purchases is used by merchandising companies.

Figure 1.9 “Merchandising Company Income Statement for Fashion, Inc.” presents an income statement for Fashion, Inc., a retail company that sells clothing.
Notice that the schedule of cost of goods manufactured (and related schedule of raw materials placed in production) is not needed for merchandising companies,
and the terms merchandise inventory and net purchases are used instead of finished goods inventory and cost of goods manufactured. Also, the schedule of cost
of goods sold is simply included in the income statement. Many companies prefer this approach because it means they do not have to prepare a separate
schedule.

Figure 1.9 Merchandising Company Income Statement for Fashion, Inc.

*
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Key Takeaways

Three schedules are necessary to prepare an income statement for a manufacturing company, in the following order:

Schedule of raw materials placed in production, which shows cost of direct materials added to work-in-process inventory and cost of indirect materials
added to manufacturing overhead
Schedule of cost of goods manufactured, which shows cost of goods completed and transferred out of work-in-process inventory into finished goods
inventory
Schedule of cost of goods sold, which shows cost of goods sold and transferred out of finished goods inventory into cost of goods sold

The income statements of merchandising companies differ from those of manufacturing companies in several areas. Merchandising companies do not use a
schedule of raw materials placed in production or a schedule of cost of goods manufactured, and they use a merchandise inventory account instead of a
finished goods inventory account. In addition, they use the term net purchases instead of cost of goods manufactured and often include the schedule of cost
of goods sold in the income statement rather than presenting it separately.

 

End-of-Chapter Exercises

Questions
1. Describe the characteristics of managerial accounting and financial accounting.
2. What are nonfinancial measures of performance? Provide several examples.

3. Which accountant (financial or managerial) would prepare each of the following reports:

1. Income statement for the Chevrolet division of General Motors
2. Balance sheet for PepsiCo prepared in accordance with U.S. GAAP
3. The Boston Symphony Orchestra’s budgeted income statement for next quarter
4. Defect rate of computer chips produced by Intel
5. Statement of cash flows for Hewlett-Packard prepared in accordance with U.S. GAAP

4. Describe the planning and control functions performed by most managers.
5. What is the controller’s primary responsibility?
6. How do the treasurer’s responsibilities differ from those of the controller?
7. Explain why ethical behavior is so important for finance and accounting personnel.
8. Briefly summarize the Institute of Management Accountants (IMA) Statement of Ethical Professional Practice shown in Figure 1.2 “IMA Statement of

Ethical Professional Practice”. What is the purpose of this statement?
9. Review  “Business in Action 1.3” Why would the company’s former employees improperly record information as described here?

10. Review  “Business in Action 1.4” Why is improving ethics a top priority for businesses, such as Home Depot and Hewlett-Packard?
11. What is an enterprise resource planning system?
12. Why do manufacturing companies use product costing systems to track costs throughout the production process?
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13. Describe manufacturing costs and nonmanufacturing costs. Provide examples of each.
14. Describe the difference between direct materials and direct labor versus indirect materials and indirect labor.
15. Why are the terms product costs and period costs used to describe manufacturing costs and nonmanufacturing costs?
16. How does the timing of recording expenses differ between product and period costs?
17. Review  “Business in Action 1.5” Why are items such as the hull, engine, transmission, carpet, and seats classified as direct materials and items such as

glue, paint, and screws classified as indirect materials?
18. Review  “Business in Action 1.6” Provide two examples of selling costs and two examples of general and administrative costs at PepsiCo.
19. Describe the three inventory accounts used to record product costs.
20. What are the three categories of product costs that flow through the work-in-process inventory account? Describe each one.
21. When is the cost of goods sold account (often called cost of sales) used, and how is the dollar amount recorded in this account determined?
22. How does a merchandising company income statement differ from a manufacturing company income statement?

Brief Exercises
23.  Accounting Information at Sportswear Company. Refer to the dialogue between the president and accountant at Sportswear Company presented at the
beginning of the chapter. Why can’t the president find information for each product line (hats and jerseys) in the financial statements? Who within the company
typically provides this type of information?

24.  Financial Versus Managerial Accounting. Maria is the loan officer at a local bank that lends money to Old Town Market, a small grocery store. She
requests several quarterly financial reports on an ongoing basis to assess the store’s ability to repay the loan. Provide one example of a financial accounting
report and two examples of managerial accounting reports that Maria might request.

25. Planning and Control. Two college graduates recently started a Web page design firm. The first month was just completed, and the owners are in the
process of comparing budgeted revenues and expenses with actual revenues and expenses for the month. Would this be considered part of the planning
function or the control function? Explain.

26. Finance and Accounting Personnel. Determine whether the chief financial officer, controller, treasurer, internal auditor, managerial accountant, financial
accountant, or tax accountant would perform the following tasks. (Hint: Some job titles may be used more than once, and others may not be used at all.)

1. Prepares annual reports for shareholders and creditors
2. Provides a quarterly summary of financial results to the CEO and board of directors
3. Provides profit and loss reports by product line
4. Calculates estimated quarterly tax payments
5. Oversees the treasurer and internal auditor
6. Obtains sources of financing and manages short-term investments
7. Verifies that annual report financial information is accurate

27. Manufacturing Cost Terms. Indicate whether each of the following costs associated with production would be classified as direct materials, direct labor, or
manufacturing overhead.
1. Salaried supervisor responsible for several product lines
2. Hourly workers assembling goods
3. Grease used to maintain machines
4. Maintenance personnel
5. Bike frame used to build a racing bike
6. Factory property taxes
7. Glue used to assemble toys

28. Manufacturing Cost Terms. Indicate whether each of the following costs associated with production would be classified as direct materials, direct labor, or
manufacturing overhead.

1. Depreciation on production equipment
2. Paint used to produce wagons
3. Accounting staff performing tax services for a client
4. Nails used to assemble cabinets
5. Fiberglass used to produce a custom boat
6. Hourly workers assembling goods
7. Factory utilities

29. Manufacturing and Nonmanufacturing Cost Terms. Burns Company incurred costs for the following items.

Required:

1. Salary of chief financial officer
2. Factory insurance
3. Salary for salespeople
4. Raw materials used in production easily traced to the product
5. Computer equipment depreciation for accounting department
6. Insurance for headquarters building
7. Production line workers
8. Clerical support for production supervisors
9. Indicate whether each item should be categorized as a product or period cost.
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10. Indicate whether each item should be categorized as direct materials, direct labor, manufacturing overhead, selling, or general and administrative.

30. Manufacturing and Nonmanufacturing Cost Terms. Leighton, Inc., incurred costs for the following items.

Required:

1. Janitorial services in the production facility
2. Personnel department supplies
3. Shipping costs for raw materials purchased from a supplier, easily traced to the product
4. Newspaper advertisements
5. Supervisor of several production lines
6. Insurance for factory equipment
7. Production line workers
8. Clerical support for sales staff
9. Indicate whether each item should be categorized as a product or period cost.

10. Indicate whether each item should be categorized as direct materials, direct labor, manufacturing overhead, selling, or general and administrative.

31. Accounts Used to Record Product Costs. Match each of the following accounts with the appropriate description that follows.

_____ Raw materials inventory
_____ Work-in-process inventory
_____ Finished goods inventory
_____ Cost of goods sold

1. Used to record product costs associated with goods that are sold
2. Used to record the cost of materials not yet put into production
3. Used to record product costs associated with goods that are complete and ready to sell
4. Used to record product costs associated with incomplete goods in the production process

32. Income Statement Terminology: Manufacturing Versus Merchandising. Match each of the following terms used in a manufacturing company’s income
statement with the equivalent term used in a merchandising company’s income statement.

Manufacturing Company

Merchandising Company

_____ Cost of goods manufactured
_____ Work-in-process inventory
_____ Finished goods inventory
_____ Cost of goods sold

1. Merchandise inventory
2. Same term is used by a merchandising company
3. Net purchases
4. Not applicable for a merchandising company.

Exercises
33.  Organizational Structure. The following list of personnel within organizations comes from Figure 1.2 “IMA Statement of Ethical Professional Practice”.

Required:

Match each previous item with the most accurate description as follows.

1. Board of directors
2. Chief financial officer
3. Controller
4. Managerial accountant
5. Financial accountant
6. Tax accountant
7. Treasurer
8. Internal auditor
9. Assists in preparing information used for decision making within the organization

10. Assists in preparing tax reports for governmental agencies, including the Internal Revenue Service
11. Responsible for confirming that controls within the company are effective in ensuring accurate financial data, and serves as an independent link with the

board of directors
12. Responsible for all finance and accounting functions within the organization and typically reports to the chief executive officer
13. Elected by the shareholders of the company
14. Oversees the managerial accountant, financial accountant, and tax accountant
15. Responsible for obtaining financing for the organization, projecting cash flow needs, and managing cash and short-term investments
16. Assists in preparing financial information, usually in accordance with U.S. GAAP, for those outside the company

34.  Schedule of Raw Materials Placed in Production. The balance in Sedona Company’s raw materials inventory account was $110,000 at the beginning of
September and $135,000 at the end of September. Raw materials purchased during the month totaled $50,000. Sedona used $8,000 in indirect materials for the
month.
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Required:

Prepare a schedule of raw materials placed in production for the month of September.

35.  Schedule of Cost of Goods Manufactured. The balance in Reid Company’s work-in-process inventory account was $300,000 at the beginning of March
and $320,000 at the end of March. Manufacturing costs for the month follow.

Direct materials (from the schedule of raw materials placed in production) $  40,000

Direct labor $  70,000

Manufacturing overhead $200,000

Required:

Prepare a schedule of cost of goods manufactured for the month of March.

36. Schedule of Cost of Goods Sold. The balance in Blue Oak Company’s finished goods inventory account was $25,000 at the beginning of September and
$28,000 at the end of September. Cost of goods manufactured for the month totaled $17,000.

Required:

Prepare a schedule of cost of goods sold for the month of September.

37. Income Statement. Auto Products, Inc., had the following activity for the month of October.

Sales revenue $1,100,000

Selling expenses $   300,000

General and administrative expenses $   230,000

Cost of goods sold $   475,000

Required:

Prepare an income statement for the month of October.

Problems
38.  Income Statement and Supporting Schedules. The following financial information is for Industrial Company. (Note that the most current financial
information is presented in the first column.)

 December 31, 2021 December 31, 2020

Raw materials inventory $     24,000 $     30,000

Work-in-process inventory 1,800,000 1,650,000

Finished goods inventory 1,050,000 1,230,000

Of the total raw materials placed in production for the year, $36,000 was for indirect materials. Industrial had $3,795,000 in sales for the year ended December
31, 2021. The company also had the following costs for the year:

Selling $   270,000

General and administrative $   720,000

Raw materials purchases $   300,000

Direct labor used in production $   375,000

Manufacturing overhead (not indirect materials) $1,890,000

Required:

1. Prepare a schedule of raw materials placed in production for the year ended December 31, 2021.
2. Prepare a schedule of cost of goods manufactured for the year ended December 31, 2021.
3. Prepare a schedule of cost of goods sold for the year ended December 31, 2021.
4. Prepare an income statement for the year ended December 31, 2021.
5. Describe the three types of costs included in cost of goods sold on the income statement. (Dollar amounts are not necessary in your descriptions.)

39.  Income Statement and Supporting Schedules. The following financial information is for Danville Company. (Note that the most current financial
information is presented in the first column.)

 December 31, 2020 December 31, 2019
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Raw materials inventory $    8,000 $  10,000

Work-in-process inventory 600,000 550,000

Finished goods inventory 350,000 410,000

Of the total raw materials placed in production for the year, $12,000 was for indirect materials. Danville had $1,265,000 in sales for the year ended December
31, 2020. The company also had the following costs for the year:

Selling $  90,000

General and administrative $240,000

Raw materials purchases $100,000

Direct labor used in production $125,000

Manufacturing overhead $630,000 (not including indirect materials)

Required:

1. Prepare a schedule of raw materials placed in production for the year ended December 31, 2020.
2. Prepare a schedule of cost of goods manufactured for the year ended December 31, 2020.
3. Prepare a schedule of cost of goods sold for the year ended December 31, 2020.
4. Prepare an income statement for the year ended December 31, 2020.
5. Describe the three types of costs included in cost of goods manufactured. (Dollar amounts are not necessary in your descriptions.)

40. Income Statement and Supporting Schedules.The following information is for Ciena, Inc., for the year ended December 31, 2020.

Raw materials inventory beginning balance $    15,000

Raw materials inventory ending balance $    12,000

Work-in-process inventory beginning balance $  825,000

Work-in-process inventory ending balance $  900,000

Finished goods inventory beginning balance $  615,000

Finished goods inventory ending balance $  525,000

Raw material purchases $  150,000

Direct labor used in production $  187,500

Manufacturing overhead (not indirect materials) $  945,000

Selling costs $  135,000

General and administrative $  360,000

Sales revenue $1,897,500

Of the total raw materials placed in production for the year, $18,000 was for indirect materials.

Required:

1. Prepare a schedule of raw materials placed in production for the year ended December 31, 2020.
2. Prepare a schedule of cost of goods manufactured for the year ended December 31, 2020.
3. Prepare a schedule of cost of goods sold for the year ended December 31, 2020.
4. Prepare an income statement for the year ending December 31, 2020.

41.  Income Statement and Supporting Schedules. The following information is for Diablo, Inc., for the year ended December 31, 2021.

Raw materials inventory beginning balance $     60,000

Raw materials inventory ending balance $     48,000

Work-in-process inventory beginning balance $3,300,000

Work-in-process inventory ending balance $3,600,000

Finished goods inventory beginning balance $2,460,000

Finished goods inventory ending balance $2,100,000
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Raw material purchases $   600,000

Direct labor used in production $   750,000

Manufacturing overhead (not indirect materials) $3,780,000

Selling costs $   540,000

General and administrative $1,440,000

Sales revenue $7,590,000

Of the total raw materials placed in production for the year, $72,000 was for indirect materials.

Required:

1. Prepare a schedule of raw materials placed in production for the year ended December 31, 2021.
2. Prepare a schedule of cost of goods manufactured for the year ended December 31, 2021.
3. Prepare a schedule of cost of goods sold for the year ended December 31, 2021.
4. Prepare an income statement for the year ending December 31, 2021.

One Step Further: Skill-Building Cases
42.  Ethics: Accounting for Obsolete Inventory. High Tech, Inc., is a public company that produces laser and ink jet printers. Jorge is an accounting staff
member who works for the company’s controller and is involved in preparing the annual report. One of High Tech’s competitors developed a superior color
laser jet printer using a less costly production process. Jorge realizes that High Tech’s substantial inventory of color laser jet printers is effectively obsolete and
will have to be written down to its net realizable value in accordance with U.S. GAAP. This means higher expenses and lower profits.

Jorge’s boss, the controller, is aware of the situation but the chief financial officer is not. In fact, the controller told the CFO that High Tech does not have any
obsolete inventory. Both Jorge’s boss and the CFO receive bonuses tied to the company’s profits. The outside auditors are completing the audit and are unaware
of the obsolete inventory.

Required:

How should Jorge handle this situation? Use the IMA’s Statement of Ethical Professional Practice shown in Figure 1.2 “IMA Statement of Ethical Professional
Practice” as a guide to answering this question.

43.  Internet Project: Institute of Management Accountants. Go to the Web site of the Institute of Management Accountants (http://www.imanet.org).
Review various parts of the site (e.g., About IMA or Certification) and write a one-page summary of your findings.

44.  Internet Project: American Institute of Certified Public Accountants. Go to the Web site of the American Institute of Certified Public Accountants
(AICPA; http://www.aicpa.org). Review various parts of the site (e.g., About the AICPA or Professional Resources) and write a one-page summary of your
findings.

45.  Internet Project: Sarbanes-Oxley Act of 2002. Go to the Securities and Exchange Commission’s Web site (http://www.sec.gov) and click on Laws and
Regulations. Click on the full text of the Sarbanes-Oxley Act of 2002.

Required:

1. Go to section 302, Corporate Responsibility for Financial Reports, and summarize the six requirements in this section. Assume you are the chief
financial officer of a public company. What concerns might you have about these requirements?

2. Go to section 404, subsection a, Management Assessment of Internal Controls. Assume you are an executive officer of a public company. What two
items are you required to present in the annual report?

46.  Ethics: Companies Accused of Committing Fraud. Using a source like The Wall Street Journal, BusinessWeek, or an Internet search engine, find an
article about an organization accused of committing accounting fraud. Write a one-page summary of your findings. Include a copy of the article with your
summary.

47.  Internet Project: Finding Company with Ethics Policy. Using the Internet, find a company that has standards for ethical behavior. (Some companies
refer to these standards as a “code of ethics”; others may use different terminology.) Write a one-page summary of your findings.

48.  Group Activity: Inventory Accounts for Manufacturing Company. In groups of two to four students, use the Internet to find a manufacturing company
that presents three inventory accounts on the balance sheet or in the notes to the financial statements. Include a printout of your findings, and explain what each
account and related dollar amount represents.

Comprehensive Case

49.  Ethics: Accounting for Revenues and Expenses. Equipment Group produces excavating equipment for contractors. Equipment Group is working on the
annual financial statements for its shareholders, who are expecting profits of $200,000,000 for the year ending December 31. The controller (Jeff) and CFO
(Kathy) will receive bonuses totaling 50 percent of their salaries if company profits exceed $200,000,000. Sarah is a staff accountant who works for the
controller. One week before the end of the fiscal year, a customer decides to delay a significant purchase of equipment until March of the next year. As a result,
Equipment Group’s profits will decrease by $2,000,000 to $198,000,000 for the year.

Jeff, the controller, approaches Sarah and asks her to think of a way to increase profits by $2,500,000. He suggests looking at sales occurring in early January
and perhaps moving them up to December. He also hints that some December expenses could be pushed back and recorded in January.

Required:
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1. Is there a problem with the controller’s request? Explain your answer.
2. How should Sarah handle this situation? There are many possible steps, as described in the IMA’s Statement of Ethical Professional Practice shown in

Figure 1.2 “IMA Statement of Ethical Professional Practice”.
3. What are the potential consequences for Sarah if she agrees to do what Jeff suggests?
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2: How Do Organizations Identify Cost Behavior Patterns?

Chapter 2  How Do Organizations Identify Cost Behavior Patterns?
Eric Mendez is the chief financial officer (CFO) of Bikes Unlimited, a company that produces mountain bikes and sells them to
retail bicycle stores. Bikes Unlimited obtains the bulk of its parts from outside suppliers and assembles them into the mountain
bikes prior to shipment. Last month (June), Bikes Unlimited sold 5,000 mountain bikes for $100 each. Last month’s income
statement shows total revenue of $500,000 and operating profit of $50,000:

Susan Wesley is Bikes Unlimited’s cost accountant. Planning for July was completed during June. Senior management is now
planning for next month (August) and has asked Eric, the CFO, to obtain some vital financial information for budgeting purposes.
Eric arranged a meeting with Susan to discuss the August budget.

 

Eric: 
As you know, we are in the middle of our planning for next month. The senior management group asked me to make some
projections based on expected changes to our sales next month.

Susan: 
Where do you think sales are headed?

Eric: 
We expect unit sales to increase 10 percent, perhaps 20 percent if all goes well.

Susan: 
If sales increase 10 percent, I would expect profit to increase by more than 10 percent since some costs are fixed.

Eric: 
Sounds reasonable. What’s the next step to get a reasonable estimate of profit?

Susan: 
First, we have to identify how costs behave with changes in sales and production—whether the costs are variable, fixed, or some
other type. Then we can set up the income statement in a contribution margin format and determine if the numbers are within the
relevant range.

Eric: 
Perhaps you and your staff can discuss this and get me some accurate estimates.
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Susan: 
I’ll meet with them tomorrow and should have some information for you within a few days.

 

2.1 Cost Behavior Patterns

Learning Objective
1. Identify typical cost behavior patterns.

 

Question: To predict what will happen to profit in the future at Bikes Unlimited, we must understand how costs behave with
changes in the number of units sold (sales volume). Some costs will not change at all with a change in sales volume (e.g., monthly
rent for the production facility). Some costs will change with a change in sales volume (e.g., materials for the mountain bikes).
What are the three cost behavior patterns that help organizations identify which costs will change and which will remain the same
with changes in sales volume?

Answer: The three basic cost behavior patterns are known as variable, fixed, and mixed. Each of these cost patterns is described
next.

Variable Costs
Question: We know that some costs vary with changes in activity. What do we call this type of cost behavior?

Answer: This cost behavior pattern is called a variable cost. A variable cost describes a cost that varies in total with changes in
volume of activity. The activity in this example is the number of bikes produced and sold. However, the activity can take many
different forms depending on the organization. The two most common variable costs are direct materials and direct labor. Other
examples include indirect materials and energy costs.

Assume the cost of direct materials (wheels, seats, frames, and so forth) for each bike at Bikes Unlimited is $40. If Bikes Unlimited
produces one bike, total variable cost for direct materials amounts to $40. If Bikes Unlimited doubles its production to two bikes,
total variable cost for direct materials also doubles to $80. Variable costs typically change in proportion to changes in volume of
activity. If volume of activity doubles, total variable costs also double, while the cost per unit remains the same. It is important to
note that the term variable refers to what happens to total costs with changes in activity, not to the cost per unit.

Taking it one step further for Bikes Unlimited, let’s consider all variable costs related to production. Assume direct materials, direct
labor, and all other variable production costs amount to $60 per unit. Table 2.1 “Variable Cost Behavior for Bikes Unlimited”
provides the total and per unit variable costs at three different levels of production, and Figure 2.1 “Total Variable Production Costs
for Bikes Unlimited” graphs the relation of total variable costs (y-axis) to units produced (x-axis). Note that the slope of the line
represents the variable cost per unit of $60 (slope = change in variable cost ÷ change in units produced).

Table 2.1 Variable Cost Behavior for Bikes Unlimited

Units Produced Total Variable Costs Per Unit Variable Cost

1 $         60 $60

2,000 120,000 60

4,000 240,000 60

Figure 2.1 Total Variable Production Costs for Bikes Unlimited
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Using Different Activities to Measure Variable Costs

Question: At Bikes Unlimited, it is reasonable to assume that the activity, number of units produced, will affect total variable costs
for direct materials and direct labor. However, companies often use a different activity to estimate total variable costs. What types
of activities might be used to estimate variable costs?

Answer: The type of activity used to estimate variable costs depends on the cost. For example, a law firm might use the number of
labor hours to estimate labor costs. An airline such as American Airlines might use hours of flying time to estimate fuel costs. A
mail delivery service such as UPS might use the number of packages processed to estimate labor costs associated with sorting
packages. A retail store such as Best Buy might use sales dollars to estimate cost of goods sold.

Variable costs are affected by different activities depending on the organization. The goal is to find the activity that causes the
variable cost so that accurate cost estimates can be made.

Fixed Costs

Question: Costs that vary in total with changes in activity are called variable costs. What do we call costs that remain the same in
total with changes in activity?

Answer: This cost behavior pattern is called a fixed cost. A fixed cost describes a cost that is fixed (does not change) in total with
changes in volume of activity. Assuming the activity is the number of bikes produced and sold, examples of fixed costs include
salaried personnel, building rent, and insurance.

Assume Bikes Unlimited pays $8,000 per month in rent for its production facility. In addition, insurance for the same building is
$2,000 per month and salaried production personnel are paid $6,000 per month. All other fixed production costs total $4,000. Thus
Bikes Unlimited has total fixed costs of $20,000 per month related to its production facility (= $8,000 + $2,000 + $6,000 + $4,000).
If only one bike is produced, Bikes Unlimited still must pay $20,000 per month. If 5,000 bikes are produced, Bikes Unlimited still
pays $20,000 per month. The fixed costs remain unchanged in total as the level of activity changes.

Question: What happens to fixed costs on a per unit basis as production levels change?

Answer: If Bikes Unlimited only produces one bike, the fixed cost per unit would amount to $20,000 (= $20,000 total fixed costs ÷
1 bike). If Bikes Unlimited produces two bikes, the fixed cost per unit would be $10,000 (= $20,000 ÷ 2 bikes). As activity
increases, the fixed costs are spread out over more units, which results in a lower cost per unit.

Table 2.2 “Fixed Cost Behavior for Bikes Unlimited” provides the total and per unit fixed costs at three different levels of
production, and Figure 2.2 “Total Fixed Production Costs for Bikes Unlimited” graphs the relation of total fixed costs (y-axis) to
units produced (x-axis). Note that regardless of the activity level, total fixed costs remain the same.

Table 2.2 Fixed Cost Behavior for Bikes Unlimited
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Units Produced Total Fixed Costs Per Unit Fixed CostUnits Produced Total Fixed Costs Per Unit Fixed Cost

1 $20,000 $20,000

2,000 20,000 10

4,000 20,000 5

Figure 2.2 Total Fixed Production Costs for Bikes Unlimited

Business in Action 2.1

United Airlines Struggles to Control Costs

United Airlines is the second largest air carrier in the world. It has hubs in Chicago, Denver, Los Angeles, San Francisco, and New
York and flies to 109 destinations in 23 countries. Destinations include Tokyo, London, and Frankfurt.

Back in 2002, United filed for bankruptcy. Industry analysts reported that United had relatively high fixed costs, making it difficult
for the company to cut costs quickly in line with its reduction in revenue. A few years later, United emerged from bankruptcy, and
in 2010 merged with Continental Airlines. Although financial information was presented separately for each company (United
and Continental) in 2010, both companies are now owned by United Continental Holdings, Inc. The following podcast discusses
information United Airlines’ income statement for the year ended December 31, 2019 (amounts are in millions). Review this
information carefully. Which costs are likely to be fixed?

https://youtu.be/8j7bimbHwT8

 Fixed costs are clearly a large component of total operating expenses, which makes it difficult for airline companies like United
Airlines to make short-term cuts in expenses when revenue declines.

Source: United Continental, Inc., form 10K for 2019.

Committed Versus Discretionary Fixed Costs
Question: Organizations often view fixed costs as either committed or discretionary. What is the difference between these two types
of fixed costs?

Answer: A committed fixed cost is a fixed cost that cannot easily be changed in the short run without having a significant impact
on the organization. For example, assume Bikes Unlimited has a five-year lease on the company’s production facility, which costs
$8,000 per month. This is a committed fixed cost because the lease cannot easily be broken, and the company is committed to using
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this facility for years to come. Other examples of committed fixed costs include salaried employees with long-term contracts,
depreciation on buildings, and insurance.

A discretionary fixed cost is a fixed cost that can be changed in the short run without having a significant impact on the
organization. For example, assume Bikes Unlimited contributes $10,000 each year toward charitable organizations. Management
has the option of changing this amount in the short run without causing a significant impact on the organization. Other examples of
discretionary fixed costs include advertising, research and development, and training programs (although an argument can be made
that reducing these expenditures could have a significant impact on the company depending on the amount of the cuts).

In general, management looks to cut discretionary fixed costs when sales and profits are declining, since cuts in this area tend not to
have as significant an impact on the organization as cutting committed fixed costs. Difficulties arise when struggling organizations
go beyond cutting discretionary fixed costs and begin looking at cutting committed fixed costs.

Mixed Costs
Question: We have now learned about two types of cost behavior patterns—variable costs and fixed costs. However, there is a third
type of cost that behaves differently in that both total and per unit costs change with changes in activity. What do we call this type
of cost?

Answer: This cost behavior pattern is called a mixed cost. The term mixed cost describes a cost that has a mix of fixed and variable
costs. For example, assume sales personnel at Bikes Unlimited are paid a total of $10,000 in monthly salary plus a commission of
$7 for every bike sold. This is a mixed cost because it has a fixed component of $10,000 per month and a variable component of $7
per unit.

Table 2.3 “Mixed Cost Behavior for Bikes Unlimited” provides the total and per unit fixed costs at three different levels of
production, and Figure 2.3 “Total Mixed Sales Compensation Costs for Bikes Unlimited” graphs the relation of total mixed costs
(y-axis) to units produced (x-axis). The point at which the line intersects the y-axis represents the total fixed cost ($10,000), and the
slope of the line represents the variable cost per unit ($7).

Table 2.3 Mixed Cost Behavior for Bikes Unlimited

Units Sold Total Mixed Costs Per Unit Mixed Cost

1 $10,007 $10,007.00

2,000 24,000 12.00

4,000 38,000 9.50

Figure 2.3 Total Mixed Sales Compensation Costs for Bikes Unlimited
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Because this cost is depicted with a straight line, we can use the equation for a straight line to describe a mixed cost:

Key Equation

Total mixed cost = Total fixed cost + (Unit variable cost × Number of units)

or

Y = f + vX

where

Y = total mixed costs (this is the y-axis in Figure 2.3 “Total Mixed Sales Compensation Costs for Bikes Unlimited”)  
f = total fixed costs  
v = variable cost per unit  
X = level of activity (this is the x-axis in Figure 2.3 “Total Mixed Sales Compensation Costs for Bikes Unlimited”)

 

For Bikes Unlimited, the mixed cost equation is Y = $10,000 + $7X. If Bikes Unlimited sells 4,000 bikes (X) in one month, the
total mixed cost (Y) for sales personnel compensation would be $38,000 [= $10,000 + ($7 × 4,000 units)].

In math class, you may have learned this same equation where Y = mX + B is the equation of a line.  Further, you learned that m =
slope of that line and B = the Y intercept.  This is really the same concept as above with slope equal to the variable cost per unit
and y intercept equal to the total fixed costs.
 

Short Term Versus Long Term and the Relevant Range
We now introduce two important concepts that must be considered when estimating costs: short term versus long term, and the
relevant range.

Short Term Versus Long Term
Question: When identifying cost behavior patterns, we assume that management is using the cost information to make short-term
decisions. Why is this short-term decision making assumption so important?

Answer: Variable, fixed, and mixed cost concepts are useful for short-term decision making and therefore apply to a specific period
of time. This short-term period will vary depending on the company’s current production capacity and the time required to change
capacity. In the long term, all cost behavior patterns will likely change.

For example, suppose Bikes Unlimited’s production capacity is 8,000 units per month, and management plans to expand capacity
in two years by renting a new production facility and hiring additional personnel. This is a long-term decision that will change the

https://libretexts.org/
https://biz.libretexts.org/@go/page/51390?pdf


2.7 https://biz.libretexts.org/@go/page/51390

cost behavior patterns identified earlier. Variable production costs will no longer be $60 per unit, fixed production costs will no
longer be $20,000 per month, and mixed sales compensation costs will also change. All these costs will change because the
estimates are accurate only in the short term.

The Relevant Range
Question: Another important concept we use when estimating costs is called the relevant range. What is the relevant range and
why is it so important when estimating costs?

Answer: The relevant range is the range of activity for which cost behavior patterns are likely to be accurate. The variable, fixed,
and mixed costs identified for Bikes Unlimited will only be accurate within a certain range of activity. Once the firm goes outside
that range, cost estimates are not necessarily accurate and often must be reevaluated and recalculated.

For example, assume Bikes Unlimited’s mixed sales compensation costs of $10,000 per month plus $7 per unit is only valid up to
4,000 units per month. If unit sales increase beyond 4,000 units, management will hire additional salespeople and the total monthly
base salary will increase beyond $10,000. Thus the relevant range for this mixed cost is from zero to 4,000 units. Once the
company exceeds sales of 4,000 units per month, it is out of the relevant range, and the mixed cost must be recalculated.

We discuss the relevant range concept in more detail later in the chapter. For now, remember that the accuracy of cost behavior
patterns is limited to a certain range of activity called the relevant range.

How Cost Behavior Patterns Are Used
Question: How do managers use cost behavior patterns to make better decisions?

Answer: Accurately predicting what costs will be in the future can help managers answer several important questions. For example,
managers at Bikes Unlimited might ask the following:

We expect to see a 5 percent increase in unit sales next year. How will this affect revenues and costs?
We are applying for a loan with a bank, and bank managers think our sales estimates are high. What happens to our revenues
and costs if we lower estimates by 20 percent?
What happens to revenues and costs if we add a racing bike to our product line?
How will costs behave in the future if we increase automation in the production process?

The only way to accurately predict costs is to understand how costs behave given changes in activity. To make good decisions,
managers must know how costs are structured (fixed, variable, or mixed). The next section explains how to estimate fixed and
variable costs, and how to identify the fixed and variable components of mixed costs.

Business in Action 2.2

Budget Cuts at an Elementary School District

A school district outside Sacramento, California, was faced with making budget cuts because of a reduction in state funding. To
reduce costs, the school district’s administration decided to consider closing one of the smaller elementary schools in the district.
According to an initial estimate, closing this school would reduce costs by $500,000 to $1,000,000 per year. However, further
analysis identified only $100,000 to $150,000 in cost savings.

Why did the analysis yield lower savings than the initial estimate? Most of the costs were committed fixed costs (e.g., teachers’
salaries and benefits) and could not be eliminated in the short term. In fact, teachers and students at the school being considered for
closure were to be moved to other schools in the district, and so no savings on teachers’ salaries and benefits would result. The only
real short-term cost savings would be in not having to maintain the classrooms, computer lab, and library (nonunion employees
would be let go) and in utilities (heat and air conditioning would be turned off).

The school district ultimately decided not to close the school because of the large committed fixed costs involved, as well as a lack
of community support, and budget cuts were made in other areas throughout the district.

Check Yourself

Sierra Company is trying to identify the behavior of the three costs shown in the following table. The following cost information is
provided for six months. Calculate the cost per unit, and then identify how each cost behaves (fixed, variable, or mixed). Explain
your answers.
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  Cost 1 Cost 2 Cost 3  Cost 1 Cost 2 Cost 3

Month Units Produced Total Costs Cost per Unit Total Costs Cost per Unit Total Costs Cost per Unit

1 50 $100 $2.00 $100 $2.00 $100 $2.00

2 100 200 2.00 100 1.00 150 1.50

3 150 300 _____ 100 _____ 200 _____

4 200 400 _____ 100 _____ 250 _____

5 250 500 _____ 100 _____ 300 _____

6 300 600 _____ 100 _____ 350 _____

Solution:

As shown in the following table, cost 1 is a variable cost because as the number of units produced changes, total costs change (in
proportion to changes in activity) and per unit cost remains the same. Cost 2 is a fixed cost because as the number of units
produced changes, total costs remain the same and per unit costs change. Cost 3 is a mixed cost because as the number of units
produced changes, total cost changes (but not in proportion to changes in activity) and per unit cost changes.

  Cost 1 Cost 2 Cost 3

Month Units Produced Total Costs Cost per Unit Total Costs Cost per Unit* Total Costs Cost per Unit*

1 50 $100 $2.00 $100 $2.00 $100 $2.00

2 100 200 2.00 100 1.00 150 1.50

3 150 300 2.00 100 0.67 200 1.33

4 200 400 2.00 100 0.50 250 1.25

5 250 500 2.00 100 0.40 300 1.20

6 300 600 2.00 100 0.33 350 1.17

*Rounded.

 

2.2 Cost Estimation Methods
Learning Objective
1. Estimate costs using account analysis, the high-low method, the scattergraph method, and regression analysis.

Question: Recall the conversation that Eric (CFO) and Susan (cost accountant) had about Bikes Unlimited’s budget for the next
month, which is August. The company expects to increase sales by 10 to 20 percent, and Susan has been asked to estimate profit for
August given this expected increase. Although examples of variable and fixed costs were provided in the previous sections,
companies typically do not know exactly how much of their costs are fixed and how much are variable. (Financial accounting
systems do not normally sort costs as fixed or variable.) Thus organizations must estimate their fixed and variable costs. What
methods do organizations use to estimate fixed and variable costs?

Answer: Four common approaches are used to estimate fixed and variable costs:

Account analysis
High-low method
Scattergraph method
Regression analysis
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All four methods are described next. The goal of each cost estimation method is to estimate fixed and variable costs and to describe
this estimate in the form of Y = f + vX. That is, Total mixed cost = Total fixed cost + (Unit variable cost × Number of units). Note
that the estimates presented next for Bikes Unlimited may differ from the dollar amounts used previously, which were for
illustrative purposes only.

Account Analysis
Question: The account  analysis approach is perhaps the most common starting point for estimating fixed and variable costs. How
is the account analysis approach used to estimate fixed and variable costs?

Answer: This approach requires that an experienced employee or group of employees review the appropriate accounts and
determine whether the costs in each account are fixed or variable. Totaling all costs identified as fixed provides the estimate of total
fixed costs. To determine the variable cost per unit, all costs identified as variable are totaled and divided by the measure of activity
(units produced is the measure of activity for Bikes Unlimited).

Let’s look at the account analysis approach using Bikes Unlimited as an example. Susan (the cost accountant) asked the financial
accounting department to provide cost information for the production department for the month of June (July information is not yet
available). Because the financial accounting department tracks information by department, it is able to produce this information.
The production department information for June is as follows:

Susan reviewed this cost information with the production manager, Indira Bingham, who has worked as production manager at
Bikes Unlimited for several years. After careful review, Indira and Susan came up with the following breakdown of variable and
fixed costs for June:

Total fixed cost is estimated to be $30,000, and variable cost per unit is estimated to be $52 (= $260,000 ÷ 5,000 units produced).
Remember, the goal is to describe the mixed costs in the equation form Y = f + vX. Thus the mixed cost equation used to estimate
future production costs is

Y = $30,000 + $52X

Now Susan can estimate monthly production costs (Y) if she knows how many units Bikes Unlimited plans to produce (X). For
example, if Bikes Unlimited plans to produce 6,000 units for a particular month (a 20 percent increase over June) and this level of
activity is within the relevant range, total production costs should be approximately $342,000 [= $30,000 + ($52 × 6,000 units)].

Question: Why should Susan be careful using historical data for one month (June) to estimate future costs?
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Answer: June may not be a typical month for Bikes Unlimited. For example, utility costs may be low relative to those in the winter
months, and production costs may be relatively high as the company prepares for increased demand in July and August. This might
result in a lower materials cost per unit from quantity discounts offered by suppliers. To smooth out these fluctuations, companies
often use data from the past quarter or past year to estimate costs.

Check Yourself

Alta Production, Inc., is using the account analysis approach to identify the behavior of production costs for a month in which it
produced 350 units. The production manager was asked to review these costs and provide her best guess as to how they should be
categorized. She responded with the following information:

1. Describe the production costs in the equation form Y = f + vX.
2. Assume Alta intends to produce 400 units next month. Calculate total production costs for the month.

Solution:

1. Because f represents total fixed costs, and v represents variable cost per unit, the cost equation is: Y = $7,000 + $1,428.57X.
(Variable cost per unit of $1,428.57 = $500,000 ÷ 350 units.)

2. Using the previous equation, simply substitute 400 units for X, as follows:

Y=$7,000+($1,428.57×400 units)Y=$7,000+$571,428Y=$578,428

Thus total production costs are expected to be $578,428 for next month.

 

High-Low Method

Question: Another approach to identifying fixed and variable costs for cost estimation purposes is the high-low method A method
of cost analysis that uses the high and low activity data points to estimate fixed and variable costs. . Accountants who use this
approach are looking for a quick and easy way to estimate costs, and will follow up their analysis with other more accurate
techniques. How is the high-low method used to estimate fixed and variable costs?

Answer: The high-low method uses historical information from several reporting periods to estimate costs. Assume Susan Wesley
obtains monthly production cost information from the financial accounting department for the last 12 months. This information
appears in Table 2.4 “Monthly Production Costs for Bikes Unlimited”.

Table 2.4 Monthly Production Costs for Bikes Unlimited

Reporting Period (Month) Total Production Costs Level of Activity (Units Produced)

July $230,000 3,500

August 250,000 3,750

September 260,000 3,800

October 220,000 3,400

November 340,000 5,800

December 330,000 5,500
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Reporting Period (Month) Total Production Costs Level of Activity (Units Produced)

January 200,000 2,900

February 210,000 3,300

March 240,000 3,600

April 380,000 5,900

May 350,000 5,600

June 290,000 5,000

Step 1. Identify the high and low activity levels from the data set.

Step 2. Calculate the variable cost per unit ( v ).

Step 3. Calculate the total fixed cost ( f ).

Step 4. State the results in equation form Y = f + v X.

Question: How are the four steps of the high-low method used to estimate total fixed costs and per unit variable cost?

Answer: Each of the four steps is described next.

Step 1. Identify the high and low activity levels from the data set.

The highest level of activity (level of production) occurred in the month of April (5,900 units; $380,000 production costs), and the
lowest level of activity occurred in the month of January (2,900 units; $200,000 production costs). Note that we are identifying the
high and low activity levels rather than the high and low dollar levels—choosing the high and low dollar levels can result in
incorrect high and low points.

Step 2. Calculate the variable cost per unit ( v ).

The calculation of the variable cost per unit for Bikes Unlimited is shown as follows:

Unit variable cost (v)=Cost at highest level − Cost at lowest level Highest activity level − Lowest activity level =$380,000−
$200,0005,900 units−2,900 units=$180,0003,000 units=$60

Step 3. Calculate the total fixed cost ( f ).

After completing step 2, the equation to describe the line is partially complete and stated as Y = f + $60X. The goal of step 3 is to
calculate a value for total fixed cost (f). Simply select either the high or low activity level, and fill in the data to solve for f (total
fixed costs), as shown.

Using the low activity level of 2,900 units and $200,000,

Y=f+vX$200,000=f+($60×2,900 units)f=$200,000−($60×2,900 units)f=$200,000−$174,000f=$26,000

Thus total fixed costs total $26,000. (Try this using the high activity level of 5,900 units and $380,000. You will get the same result
as long as the per unit variable cost is not rounded.)

Step 4. State the results in equation form Y = f + v X.

We know from step 2 that the variable cost per unit is $60, and from step 3 that total fixed cost is $26,000. Thus we can state the
equation used to estimate total costs as

Y = $26,000 + $60X

Now it is possible to estimate total production costs given a certain level of production (X). For example, if Bikes Unlimited
expects to produce 6,000 units during August, total production costs are estimated to be $386,000:

Y=$26,000+($60×6,000 units)Y=$26,000+$360,000Y=$386,000

Question: Although the high-low method is relatively simple, it does have a potentially significant weakness. What is the potential
weakness in using the high-low method?
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Answer: In reviewing the data above, you will notice that this approach only considers the high and low activity levels in
establishing an estimate of fixed and variable costs. The high and low data points may not represent the data set as a whole, and
using these points can result in distorted estimates.

For example, the $380,000 in production costs incurred in April may be higher than normal because several production machines
broke down resulting in costly repairs. Or perhaps several key employees left the company, resulting in higher than normal labor
costs for the month because the remaining employees were paid overtime. Cost accountants will often throw out the high and low
points for this reason and use the next highest and lowest points to perform this analysis. While the high-low method is most often
used as a quick and easy way to estimate fixed and variable costs, other more sophisticated methods are most often used to refine
the estimates developed from the high-low method.

 

Scattergraph Method
Question: Many organizations prefer to use the scattergraph method A method of cost analysis that uses a set of data points to
estimate fixed and variable costs. to estimate costs. Accountants who use this approach are looking for an approach that does not
simply use the highest and lowest data points. How is the scattergraph method used to estimate fixed and variable costs?

Answer: The scattergraph method considers all data points, not just the highest and lowest levels of activity. Again, the goal is to
develop an estimate of fixed and variable costs stated in equation form Y = f + vX. Using the same data for Bikes Unlimited shown
in Table 2.4 “Monthly Production Costs for Bikes Unlimited”, we will follow the five steps associated with the scattergraph
method:

Step 1. Plot the data points for each period on a graph.

Step 2. Visually fit a line to the data points and be sure the line touches one data point.

Step 3. Estimate the total fixed costs ( f ).

Step 4. Calculate the variable cost per unit ( v ).

Step 5. State the results in equation form Y = f + v X.

Question: How are the five steps of the scattergraph method used to estimate total fixed costs and per unit variable cost?

Answer: Each of the five steps is described next.

Step 1. Plot the data points for each period on a graph.

This step requires that each data point be plotted on a graph. The x-axis (horizontal axis) reflects the level of activity (units
produced in this example), and the y-axis (vertical axis) reflects the total production cost. Figure 2.5 “Scattergraph of Total Mixed
Production Costs for Bikes Unlimited” shows a scattergraph for Bikes Unlimited using the data points for 12 months, July through
June.

Figure 2.5 Scattergraph of Total Mixed Production Costs for Bikes Unlimited
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Step 2. Visually fit a line to the data points and be sure the line touches one data point.

Once the data points are plotted as described in step 1, draw a line through the points touching one data point and extending to the
y-axis. The goal here is to minimize the distance from the data points to the line (i.e., to make the line as close to the data points as
possible). Figure 2.6 “Estimated Total Mixed Production Costs for Bikes Unlimited: Scattergraph Method” shows the line through
the data points. Notice that the line hits the data point for July (3,500 units produced and $230,000 total cost).

Figure 2.6 Estimated Total Mixed Production Costs for Bikes Unlimited: Scattergraph Method

Step 3. Estimate the total fixed costs ( f ).

The total fixed costs are simply the point at which the line drawn in step 2 meets the y-axis. This is often called the y-intercept.
Remember, the line meets the y-axis when the activity level (units produced in this example) is zero. Fixed costs remain the same
in total regardless of level of production, and variable costs change in total with changes in levels of production. Since variable
costs are zero when no units are produced, the costs reflected on the graph at the y-intercept must represent total fixed costs. The
graph in Figure 2.6 “Estimated Total Mixed Production Costs for Bikes Unlimited: Scattergraph Method” indicates total fixed costs
of approximately $45,000. (Note that the y-intercept will always be an approximation.)

Step 4. Calculate the variable cost per unit ( v ).
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After completing step 3, the equation to describe the line is partially complete and stated as Y = $45,000 + vX. The goal of step 4 is
to calculate a value for variable cost per unit (v). Simply use the data point the line intersects (July: 3,500 units produced and
$230,000 total cost), and fill in the data to solve for v (variable cost per unit) as follows:

Y=f+vX$230,000=$45,000+(v×3,500)$230,000−$45,000=v×3,500$185,000=v×3,500v=$185,000÷3,500v=$52.86 (rounded)

Thus variable cost per unit is $52.86.

Step 5. State the results in equation form Y = f + v X.

We know from step 3 that the total fixed costs are $45,000, and from step 4 that the variable cost per unit is $52.86. Thus the
equation used to estimate total costs looks like this:

Y = $45,000 + $52.86X

Now it is possible to estimate total production costs given a certain level of production (X). For example, if Bikes Unlimited
expects to produce 6,000 units during August, total production costs are estimated to be $362,160:

Y=$45,000+($52.86×6,000 units)Y=$45,000+$317,160Y=$362,160

Question: Remember that the key weakness of the high-low method discussed previously is that it considers only two data points in
estimating fixed and variable costs. How does the scattergraph method mitigate this weakness?

Answer: The scattergraph method mitigates this weakness by considering all data points in estimating fixed and variable costs. The
scattergraph method gives us an opportunity to review all data points in the data set when we plot these data points in a graph in
step 1. If certain data points seem unusual (statistics books often call these points outliers), we can exclude them from the data set
when drawing the best-fitting line. In fact, many organizations use a scattergraph to identify outliers and then use regression
analysis to estimate the cost equation Y = f + vX. We discuss regression analysis in the next section.

Although the scattergraph method tends to yield more accurate results than the high-low method, the final cost equation is still
based on estimates. The line is drawn using our best judgment and a bit of guesswork, and the resulting y-intercept (fixed cost
estimate) is based on this line. This approach is not an exact science! However, the next approach to estimating fixed and variable
costs—regression analysis—uses mathematical equations to find the best-fitting line.

 

Question: Regression analysis is similar to the scattergraph approach in that both fit a straight line to a set of data points to
estimate fixed and variable costs. How does regression analysis differ from the scattergraph method for estimating costs?

Answer: Regression analysis uses a series of mathematical equations to find the best possible fit of the line to the data points and
thus tends to provide more accurate results than the scattergraph approach. Rather than running these computations by hand, most
companies use computer software, such as Excel, to perform regression analysis. Using the data for Bikes Unlimited shown back in
Table 2.4 “Monthly Production Costs for Bikes Unlimited”, regression analysis in Excel provides the following output. (This is a
small excerpt of the output; see the appendix to this chapter for an explanation of how to use Excel to perform regression analysis.)

 Coefficients

y-intercept 43,276

x variable 53.42

Thus the equation used to estimate total production costs for Bikes Unlimited looks like this:

Y = $43,276 + $53.42X

Now it is possible to estimate total production costs given a certain level of production (X). For example, if Bikes Unlimited
expects to produce 6,000 units during August, total production costs are estimated to be $363,796:

Y=$43,276+($53.42×6,000 units)Y=$43,276+$320,520Y=$363,796

Regression analysis tends to yield the most accurate estimate of fixed and variable costs, assuming there are no unusual
data points in the data set. It is important to review the data set first—perhaps in the form of a scattergraph—to confirm
that no outliers exist.
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Check Yourself
Alta Production, Inc., reported the following production costs for the 12 months January through December. (These are the same
data that appear in

Reporting Period (Month) Total Production Cost Level of Activity (Units Produced)

January $460,000 300

February 300,000 220

March 480,000 330

April 550,000 390

May 570,000 410

June 310,000 240

July 440,000 290

August 455,000 320

September 530,000 380

October 250,000 150

November 700,000 450

December 490,000 350

Regression analysis performed using Excel resulted in the following output:

 Coefficients

y-intercept 703

x variable 1,442.97

1. Using this information, create the cost equation in the form Y = f + vX.
2. Assume Alta Production, Inc., will produce 400 units next month. Calculate total production costs for the month.

Solution to Review Problem 5.5

1. The cost equation using the data from regression analysis is:

Y=$703+$1,442.97X

2. Using the equation, simply substitute 400 units for X, as follows:

Y=$703+($1,442.97×400 units)

3. Y=$703+$577,188

4. Y=$577,891

Thus total production costs are expected to be $577,891 for next month.

Summary of Four Cost Estimation Methods
Question: You are now able to create the cost equation Y = f + vX to estimate costs using four approaches. What does the cost
equation look like for each approach at Bikes Unlimited?

Answer: The results of these four approaches for Bikes Unlimited are summarized as follows:

Account analysis: Y = $30,000 + $52.00X
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High-low method: Y = $26,000 + $60.00X
Scattergraph method: Y = $45,000 + $52.86X
Regression analysis: Y = $43,276 + $53.42X

Question: We have seen that different methods yield different results, so which method should be used?

Answer: Regression analysis tends to be most accurate because it provides a cost equation that best fits the line to the data points.
However, the goal of most companies is to get close—the results do not need to be perfect. Some could reasonably argue that the
account analysis approach is best because it relies on the knowledge of those who are familiar with the costs involved.

At Bikes Unlimited, Eric (CFO) and Susan (cost accountant) met several days later. After consulting with her staff, Susan agreed
that regression analysis was the best approach to use in estimating total production costs (keep in mind nothing has been done yet
with selling and administrative expenses). Account analysis was ruled out because no one on the accounting staff had been with the
company long enough to review the accounts and determine which costs were variable, fixed, or mixed. The high-low method was
ruled out because it only uses two data points and Eric would prefer a more accurate estimate. Susan did request that her staff
prepare a scattergraph and review it for any unusual data points before performing regression analysis. Based on the scattergraph
prepared, all agreed that the data was relatively uniform and no outlying data points were identified.

Susan: 
My staff has been working hard to determine what will happen to profit if sales volume increases. So far, we’ve been able to identify
cost behavior patterns for production costs, and we’re currently working on the cost behavior patterns for selling and
administrative expenses.

Eric: 
What do you have for production costs?

Susan: 
The portion of production costs that are fixed—that won’t change with changes in production and sales—totals $43,276. The
portion of production costs that are variable—that vary with changes in production and sales—totals $53.42 per unit.

Eric: 
When do you expect to have further information for the selling and administrative costs?

Susan: 
We should have those results by the end of the day tomorrow. At that point, I’ll put together an income statement projecting profit
for August.

Eric: 
Sounds good. Let’s meet when you have the information ready.

 

Key Takeaways
Account analysis requires that a knowledgeable employee (or group of employees) determine whether costs are fixed, variable,
or mixed. If employees do not have enough experience to accurately estimate these costs, another method should be used.
The high-low method starts with the highest and lowest activity levels and uses four steps to estimate fixed and variable costs.
The scattergraph method has five steps and starts with plotting all points on a graph and fitting a line through the points. This
line represents costs throughout a range of activity levels and is used to estimate fixed and variable costs. The scattergraph is
also used to identify any outlying or unusual data points.
Regression analysis forms a mathematically determined line that best fits the data points. Software packages like Excel are
available to perform regression analysis. As with the account analysis, high-low, and scattergraph methods, this line is described
in the equation form Y = f + vX. This equation is used to estimate future costs.
Four methods can be used to estimate fixed and variable costs. Each method has its advantages and disadvantages, and the
choice of a method will depend on the situation at hand. Experienced employees may be able to effectively estimate fixed and
variable costs by using the account analysis approach. If a quick estimate is needed, the high-low method may be appropriate.
The scattergraph method helps with identifying any unusual data points, which can be thrown out when estimating costs.
Finally, regression analysis can be run using computer software such as Excel and generally provides for more accurate cost
estimates.
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2.3 The Contribution Margin Income Statement

Learning Objectives

1. Prepare a contribution margin income statement.

 

 

After further work with her staff, Susan was able to break down the selling and
administrative costs into their variable and fixed components. (This process is the same as
the one we discussed earlier for production costs.) Susan then established the cost equations
shown in Table 2.5 “Cost Equations for Bikes Unlimited”.

Table 2.5 Cost Equations for Bikes Unlimited

Production costs Y = $43,276 + $53.42X

Selling and administrative costs Y = $110,000 + $9.00X

Question: The challenge now is to organize this information in a way that is helpful to management—specifically, to Eric Mendez.
The traditional income statement format used for external financial reporting simply breaks costs down by functional area: cost of
goods sold and selling and administrative costs. It does not show fixed and variable costs. Panel A of Figure 2.7 “Traditional and
Contribution Margin Income Statements for Bikes Unlimited” illustrates the traditional format.   How can this information be
presented in an income statement that shows fixed and variable costs separately?

Answer: Another income statement format, called the contribution margin income statement, shows the fixed and variable
components of cost information. This type of statement appears in panel B of Figure 2.7 “Traditional and Contribution Margin
Income Statements for Bikes Unlimited”. Note that operating profit is the same in both statements, but the organization of data
differs. The contribution margin income statement organizes the data in a way that makes it easier for management to assess how
changes in production and sales will affect operating profit. The contribution margin represents sales revenue left over after
deducting variable costs from sales. It is the amount remaining that will contribute to covering fixed costs and to operating profit
(hence, the name contribution margin).

Eric indicated that sales volume in August could increase by 20 percent over sales in June of 5,000 units, which would increase unit
sales to 6,000 units [= 5,000 units + (5,000 × 20 percent)], and he asked Susan to come up with projected profit for August. Eric
also mentioned that the sales price would remain the same at $100 per unit. Using this information and the cost estimate equations
in Table 2.5 “Cost Equations for Bikes Unlimited”, Susan prepared the contribution margin income statement in panel B of Figure
2.7 “Traditional and Contribution Margin Income Statements for Bikes Unlimited”. Assume for now that 6,000 units is just within
the relevant range for Bikes Unlimited. (We will discuss this assumption later in the chapter.)

Figure 2.7 Traditional and Contribution Margin Income Statements for Bikes Unlimited
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*From Table 2.5 “Cost Equations for Bikes Unlimited”.

The contribution margin income statement shown in panel B of Figure 2.7 “Traditional and Contribution Margin Income
Statements for Bikes Unlimited” clearly indicates which costs are variable and which are fixed. Recall that the variable cost per
unit remains constant, and variable costs in total change in proportion to changes in activity. Because 6,000 units are expected to be
sold in August, total variable costs are calculated by multiplying 6,000 units by the cost per unit ($53.42 per unit for cost of goods
sold, and $9.00 per unit for selling and administrative costs). Thus total variable cost of goods sold is $320,520, and total variable
selling and administrative costs are $54,000. These two amounts are combined to calculate total variable costs of $374,520, as
shown in panel B of Figure 2.7 “Traditional and Contribution Margin Income Statements for Bikes Unlimited”.

The contribution margin of $225,480 represents the sales revenue left over after deducting variable costs from sales ($225,480 =
$600,000 − $374,520). It is the amount remaining that will contribute to covering fixed costs and to operating profit.

Recall that total fixed costs remain constant regardless of the level of activity. Thus fixed cost of goods sold remains at $43,276,
and fixed selling and administrative costs stay at $110,000. This holds true at both the 5,000 unit level of activity for June, and the
6,000 unit level of activity projected for August. Total fixed costs of $153,276 (= $43,276 + $110,000) are deducted from the
contribution margin to calculate operating profit of $72,204.

Armed with this information, Susan meets with Eric the next day. Refer to panel B of Figure 2.7 “Traditional and Contribution
Margin Income Statements for Bikes Unlimited” as you read Susan’s comments about the contribution margin income statement.
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Susan: 
Eric, I have some numbers for you. My projection for August is complete, and I expect profit to be approximately $72,000 if sales
volume increases 20 percent.

Eric: 
Excellent! You were correct in figuring that profit would increase at a higher rate than sales because of our fixed costs.

Susan: 
Here’s a copy of our projected income for August. This income statement format provides the variable and fixed costs. As you can
see, our monthly fixed costs total approximately $153,000. Now that we have this information, we can easily make projections for
different scenarios.

Eric: 
This will be very helpful in making projections for future months. I’ll take your August projections to the management group this
afternoon. Thanks for your help!

 

 

Key Takeaways
The contribution margin income statement shows fixed and variable components of cost information. Revenue minus variable
costs equals the contribution margin. The contribution margin minus fixed costs equals operating profit. This statement provides
a clearer picture of which costs change and which costs remain the same with changes in levels of activity.

Check Yourself

Last month, Alta Production, Inc., sold its product for $2,500 per unit. Fixed production costs were $3,000, and variable production
costs amounted to $1,400 per unit. Fixed selling and administrative costs totaled $50,000, and variable selling and administrative
costs amounted to $200 per unit. Alta Production produced and sold 400 units last month.

Prepare a traditional income statement and a contribution margin income statement for Alta Production. Use Figure 2.7
“Traditional and Contribution Margin Income Statements for Bikes Unlimited” as a guide.

Solution:
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*Given.

2.4 The Relevant Range and Nonlinear Costs
Learning Objective
1. Understand the assumptions used to estimate costs.

 

Question: Bikes Unlimited is making an important assumption in estimating fixed and variable costs. What is this important
assumption and why might it be misleading?

Answer: The assumption is that total fixed costs and per unit variable costs will always be at the levels shown in Table 2.5 “Cost
Equations for Bikes Unlimited” regardless of the level of production. This will not necessarily hold true under all circumstances.

For example, let’s say Bikes Unlimited picks up a large contract with a customer that requires producing an additional 30,000 units
per month. Do you think the cost equations in Table 2.5 “Cost Equations for Bikes Unlimited” would lead to accurate cost
estimates? Probably not, because additional fixed costs would be incurred for facilities, salaried personnel, and other areas.
Variable cost per unit would likely change also since additional direct labor would be required (either through overtime, which
requires overtime pay, or by hiring more employees who are less efficient as they learn the process), and the volume of parts
purchased from suppliers would increase, perhaps leading to reductions in per unit costs due to volume discounts for the parts.

As defined earlier, the relevant range is a term used to describe the range of activity (units of production in this example) for which
cost behavior patterns are likely to be accurate. Because the historical data used to create these equations for Bikes Unlimited
ranges from a low of 2,900 units in January to a high of 5,900 units in April (see Table 2.4 “Monthly Production Costs for Bikes
Unlimited”), management would investigate costs further when production levels fall outside of this range. The relevant range for
total production costs at Bikes Unlimited is shown in Figure 2.8 “Relevant Range for Total Production Costs at Bikes Unlimited”.
It is up to the cost accountant to determine the relevant range and make clear to management that estimates being made for activity
outside of the relevant range must be analyzed carefully for accuracy.

Figure 2.8 Relevant Range for Total Production Costs at Bikes Unlimited
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Recall that Bikes Unlimited estimated costs based on projected sales of 6,000 units for the month of August. Although this is
slightly higher than the highest sales of 5,900 units in April, Susan (cost accountant) determined that Bikes Unlimited had the
production capacity to produce 6,000 units without significantly affecting total fixed costs or per unit variable costs. Thus she
determined that a sales level of 6,000 units was still within the relevant range. However, Susan also made Eric (CFO) aware that
Bikes Unlimited was quickly approaching full capacity. If sales were expected to increase in the future, the company would have to
increase capacity, and cost estimates would have to be revised.

Question: Another important assumption being made by Bikes Unlimited is that all costs behave in a linear manner. Variable, fixed,
and mixed costs are all described and shown as a straight line. However, many costs are not linear and often take on a nonlinear
pattern. Why do some costs behave in a nonlinear way?

Answer: Assume the pattern shown in Figure 2.9 “Nonlinear Variable Costs” is for total variable production costs. Consider this:
Have you ever worked a job where you were very slow at first but improved rapidly with experience? If a company produces just a
few units each month, workers (direct labor) do not gain the experience needed to work efficiently and may waste time and
materials. This has the effect of driving up the per unit variable cost. Recall that the slope of the line represents the unit cost; thus,
when the unit cost increases, so does the slope. If the company produces more units each month, workers gain experience resulting
in improved efficiency, and the per unit cost decreases (both in materials and labor). This causes the total cost line to flatten out a
bit as the slope decreases. This is fine until the company starts to reach its limit in how much it can produce (called capacity). Now
the company must hire additional inexperienced employees or pay its current employees overtime, which once again drives up the
cost per unit. Thus the slope begins to increase.

Figure 2.9 Nonlinear Variable Costs
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Although this is probably a more accurate description of how variable costs actually behave for most companies, it is much simpler
to describe and estimate costs if you assume they are linear. As long as the relevant range is clearly identified, most companies can
reasonably use the linearity assumption to estimate costs.

Key Takeaways

Two important assumptions must be considered when estimating costs using the methods described in this chapter.

1. When costs are estimated for a specific level of activity, the assumption is that the activity level is within the relevant range.
2. Costs are estimated assuming that they are linear.

Both assumptions are reasonable as long as the relevant range is clearly identified, and the linearity assumption does not
significantly distort the resulting cost estimate.

 

2.5 Appendix: Performing Regression Analysis with Excel
Learning Objective
1. Perform regression analysis using Excel.

Question: Regression analysis is often performed to estimate fixed and variable costs. Many different software packages have the
capability of performing regression analysis, including Excel. This appendix provides a basic illustration of how to use Excel to
perform regression analysis. Statistics courses cover this topic in more depth. How is regression analysis used to estimate fixed and
variable costs?

Answer: As noted in the chapter, regression analysis uses a series of mathematical equations to find the best possible fit of the line
to the data points. For the purposes of this chapter, the end goal of regression analysis is to estimate fixed and variable costs, which
are described in the equation form of Y = f + vX. Recall that the following Excel output was provided earlier in the chapter based
on the data presented in Table 2.4 “Monthly Production Costs for Bikes Unlimited” for Bikes Unlimited.

 Coefficients

y-intercept 43,276

x variable 53.42

The resulting equation to estimate production costs is Y = $43,276 + $53.42X. We now describe the steps to be performed in Excel
to get this equation.
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Step 1. Confirm that the Data Analysis package is installed.

Go to the Data tab on the top menu bar and look for Data Analysis. If Data Analysis appears, you are ready to perform regression
analysis. If Data Analysis does not appear, go to the help button (denoted as a question mark in the upper right-hand corner of the
screen) and type Analysis ToolPak. Look for the Load the Analysis ToolPak option and follow the instructions given.

Step 2. Enter the data in the spreadsheet.

Using a new Excel spreadsheet, enter the data points in two columns. The monthly data in Table 2.4 “Monthly Production Costs for
Bikes Unlimited” includes Total Production Costs and Units Produced. Thus use one column (column A) to enter Total Production
Costs data and another column (column B) to enter Units Produced data.

Step 3. Run the regression analysis.

Using the same spreadsheet set up in step 2, select Data, Data Analysis, and Regression. A box appears that requires the input of
several items needed to perform regression. Input Y Range requires that you highlight the y-axis data, including the heading (cells
B1 through B13 in the example shown in step 2). Input X Range requires that you highlight the x-axis data, including the heading
(cells C1 through C13 in the example shown in step 2). Check the Labels box; this indicates that the top of each column has a
heading (B1 and C1). Select New Workbook; this will put the regression results in a new workbook. Lastly, check the Line Fit Plots
box, then select OK. The result is as follows (note that we made a few minor format changes to allow for a better presentation of
the data).
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Step 4. Analyze the output.

Here, we discuss key items shown in the regression output provided in step 3.

Cost Equation: The output shows that estimated fixed costs (shown as the Intercept coefficient in cell B17) total $43,276, and
the estimated variable cost per unit (shown as the Units Produced coefficient in B18) is $53.42. Thus the cost equation is:

Y = $43,276 + $53.42X  
or  
Total Production Costs = $43,276 + ($53.42 × Units Produced)

Line Fit Plot and R-Squared: The plot shows that actual total production costs are very close to predicted total production
costs calculated using the cost equation. Thus the cost equation created from the regression analysis is likely to be useful in
predicting total production costs. Another way to assess the accuracy of the regression output is to review the R-squared
statistic shown in cell B5. R-squared Measures the percent of the variance in the dependent variable explained by the
independent variable. measures the percent of the variance in the dependent variable (total production costs, in this example)
explained by the independent variable (units produced, in this example). According to the output, 96.29 percent of the variance
in total production costs is explained by the level of units produced—further evidence that the regression results will be useful
in predicting total production costs.

The discussion of regression analysis in this chapter is meant to serve as an introduction to the topic. To further enhance your
knowledge of regression analysis and to provide for a more thorough analysis of the data, you should pursue the topic in an
introductory statistics course.
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Key Takeaways

Software applications, such as Excel, can use regression analysis to estimate fixed and variable costs.

Once the data analysis package is installed, historical data are entered in the spreadsheet, and the regression analysis is run.
The resulting data are used to determine the cost equation, which includes estimated fixed and variable costs.

The line fit plot and R-squared statistic are used to assess the usefulness of the cost equation in estimating costs.

End-of-Chapter Exercises
Questions

1. What is a fixed cost? Provide two examples.
2. What is the difference between a committed fixed cost and a discretionary fixed cost? Provide examples of each.
3. What is a variable cost? Provide two examples.
4. What is a mixed cost? Provide two examples.
5. Describe the variables in the cost equation Y = f + vX.
6. How is the cost equation Y = f + vX used to estimate future costs?
7. Why is it important to identify how costs behave with changes in activity?
8. Explain how account analysis is used to estimate costs.
9. Describe the four steps of the high-low method and how these steps are used to estimate costs.

10. Why might the high-low method lead to inaccurate results?
11. Describe the five steps of the scattergraph method and how these steps are used to estimate costs.
12. How can the scattergraph method be used to identify unusual data points?
13. Describe how regression analysis is used to estimate costs.
14. How does the contribution margin income statement differ from the traditional income statement?
15. Describe the term relevant range. Why is it important to stay within the relevant range when estimating costs?
16. Explain how some costs can behave in a nonlinear way.

Brief Exercises
17. Planning at Bikes Unlimited. Refer to the dialogue at Bikes Unlimited presented at the beginning of the chapter. What is the

first step to be taken by Susan and her accounting staff to help in estimating profit for August?

18. Identifying Cost Behavior. Vasquez Incorporated is trying to identify the cost behavior of the three costs that follow. Cost
information is provided for three months.

  Cost A Cost B Cost C

Month Units Produced Total Costs Cost per Unit Total Costs Cost per Unit Total Costs Cost per Unit

1 1,500 $1,500 _____ $4,500 _____ $3,000 _____

2 3,000 1,500 _____ 5,250 _____ 6,000 _____

3 750 1,500 _____ 3,750 _____ 1,500 _____

Required:

1. Calculate the cost per unit, and then identify how the cost behaves for each of the three costs (fixed, variable, or mixed).
Explain the reasoning for your answers.

2. How does identifying cost behavior patterns help managers?

19. Account Analysis. Cordova Company would like to estimate production costs on an annual basis. Costs incurred for direct
materials and direct labor are variable costs. The accounting records indicate that the following production costs were incurred
last year for 50,000 units.

Direct materials $100,000
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Direct labor $215,000

Manufacturing overhead $300,000 (20 percent fixed; 80 percent variable)

Required:

Use account analysis to estimate the fixed costs per year, and the variable cost per unit.

20. High-Low Method. The city of Rockville reported the following annual cost data for maintenance work performed on its fleet
of trucks.

Reporting Period (Year) Total Costs Level of Activity (Miles Driven)

Year 1 $   750,000 225,000

Year 2 850,000 240,000

Year 3 1,100,000 430,000

Year 4 1,150,000 454,000

Year 5 1,250,000 560,000

Year 6 1,550,000 710,000

Required:

1. Use the four steps of the high-low method to estimate total fixed costs per year and the variable cost per mile. State your
results in the cost equation form Y = f + vX.

2. What would the estimated costs be if the trucks drove 500,000 miles in year 7?

21. Regression Analysis. Regression analysis was run using the data in Brief Exercise 22 for the city of Rockville. The output is
shown here:

 Coefficients

y-intercept 441,013

x variable 1.53

Required:

1. Use the regression output to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
2. What would the city of Rockville’s estimated costs be if its trucks drove 500,000 miles in year 7?

22. Contribution Margin Income Statement. Last year Pod Products, Inc., sold its product for $250 per unit. Production costs
totaled $40,000 (25 percent fixed, 75 percent variable). Selling and administrative costs totaled $150,000 (10 percent fixed, 90
percent variable). Pod Products produced and sold 1,000 units last year.

Required:

Prepare a contribution margin income statement for Pod Products, Inc.

23. Relevant Range. Jersey Company produces jerseys for athletic teams, and typically produces between 1,000 and 5,000 jerseys
annually. The accountant is asked to estimate production costs for this coming year assuming 9,000 jerseys will be produced.

Required:

What is meant by the term relevant range, and why is the relevant range important for estimating production costs for this
coming year at Jersey Company?
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Exercises:
24. Identifying Cost Behavior. Zhang Corporation is trying to identify the cost behavior of the three costs shown. Cost information

is provided for six months.

  Cost 1 Cost 2 Cost 3

Month Units Produced Total Costs Cost per Unit Total Costs Cost per Unit Total Costs Cost per Unit

1 18,000 $36,000 _____ $19,800 _____ $5,000 _____

2 16,000 32,000 _____ 19,200 _____ 5,000 _____

3 14,000 28,000 _____ 18,200 _____ 5,000 _____

4 12,000 24,000 _____ 16,800 _____ 5,000 _____

5 10,000 20,000 _____ 14,500 _____ 5,000 _____

6 8,000 16,000 _____ 12,000 _____ 5,000 _____

Required:

1. Calculate the cost per unit, and then identify how the cost behaves (fixed, variable, or mixed) for each of the three costs.
Explain the reasoning behind your answers.

2. Why is it important to identify how costs behave with changes in activity?

25. Account Analysis. Baker Advertising Incorporated would like to estimate costs associated with its clients on an annual basis.
Assume costs for supplies and advertising staff are variable costs. The accounting records indicate the following costs were
incurred last year for 100 clients:

Supplies $  20,000

Advertising staff wages (hourly employees) $170,000

Manager salary $  90,000

Building rent $  56,000

Required:

1. Use account analysis to estimate total fixed costs per year, and the variable cost per unit. State your results in the cost
equation form Y = f + vX by filling in the dollar amounts for f and v.

2. Estimate the total costs for this coming year assuming 120 clients will be served.

1.  

26. Regression Analysis. Regression analysis was run for Castanza Company resulting in the following output (this is based on the
same data as the previous two exercises):

 Coefficients

y-intercept 445,639

x variable 8.54

Required:

1. Use the regression output given to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
2. What would Castanza Company’s estimated costs be if it used 50,000 machine hours next month?
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3. What would Castanza Company’s estimated costs be if it used 15,000 machine hours next month?

27. Contribution Margin Income Statement. Last month Kumar Production Company sold its product for $60 per unit. Fixed
production costs were $40,000, and variable production costs amounted to $15 per unit. Fixed selling and administrative costs
totaled $26,000, and variable selling and administrative costs amounted to $5 per unit. Kumar Production produced and sold
7,000 units last month.

Required:

1. Prepare a traditional income statement for Kumar Production Company.
2. Prepare a contribution margin income statement for Kumar Production Company.
3. Why do companies use the contribution margin income statement format?

28. Regression Analysis Using Excel (Appendix). Walleye Company produces fishing reels. Management wants to estimate the
cost of production equipment used to produce the reels. The company reported the following monthly cost data related to
production equipment:

Reporting Period (Month) Total Costs Machine Hours

January $1,104,000 54,000

February 720,000 30,000

March 600,000 24,000

April 1,320,000 108,000

May 1,368,000 114,000

June 744,000 36,000

July 1,056,000 45,600

August 1,092,000 57,600

September 1,272,000 93,600

October 1,152,000 61,200

November 1,680,000 115,200

December 1,176,000 64,800

Required:

1. Use Excel to perform regression analysis. Provide a printout of the results.
2. Use the regression output to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
3. What would Walleye Company’s estimated costs be if it used 90,000 machine hours this month?

 

Problems
29 . Cost Behavior. Assume you are a consultant performing work for two different companies. Each company has asked you to
help them identify the behavior of certain costs.

Required:

1. Identify each of the following costs for Hwang Company, a producer of ski boats, as variable (V), fixed (F), or mixed (M):

1. _____Salary of production manager
2. _____Materials required for production
3. _____Monthly rent on factory building
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4. _____Hourly wages for assembly workers
5. _____Straight-line depreciation for factory equipment
6. _____Annual insurance on factory building
7. _____Invoices sent to customers
8. _____Salaries and commissions of salespeople
9. _____Salary of chief executive officer

10. _____Company cell phones with first 50 hours free, then 10 cents per minute

2. Identify each of the following costs for Rainier Camping Products, a maker of backpacks, as variable (V), fixed (F), or
mixed (M):

1. _____Hourly wages for assembly workers
2. _____Fabric required for production
3. _____Straight-line depreciation on factory building
4. _____Salaries and commissions of salespeople
5. _____Lease payments for factory equipment
6. _____Company cell phones with first 80 hours free, then 8 cents per minute
7. _____Invoices sent to customers
8. _____Salary of production manager
9. _____Salary of controller (accounting)

10. _____Electricity for factory building
11. How might the managers of these companies use the cost behavior information requested?

30. Account Analysis and Contribution Margin Income Statement. Madden Company would like to estimate costs associated
with its production of football helmets on a monthly basis. The accounting records indicate the following production costs were
incurred last month for 4,000 helmets.

Assembly workers’ labor (hourly) $70,000

Factory rent 3,000

Plant manager’s salary 5,000

Supplies 20,000

Factory insurance 12,000

Materials required for production 20,000

Maintenance of production equipment (based on usage) 18,000

Required:

1. Use account analysis to estimate total fixed costs per month and the variable cost per unit. State your results in the cost
equation form Y = f + vX by filling in the dollar amounts for f and v.

2. Estimate total production costs assuming 5,000 helmets will be produced and sold.
3. Prepare a contribution margin income statement assuming 5,000 helmets will be produced, and each helmet will be sold

for $70. Fixed selling and administrative costs total $10,000. Variable selling and administrative costs are $8 per unit.

31. High-Low, Scattergraph, and Regression Analysis; Manufacturing Company. Woodworks, Inc., produces cabinet doors.
Manufacturing overhead costs tend to fluctuate from one month to the next, and management would like to accurately estimate
these costs for planning and decision-making purposes.

The accounting staff at Woodworks recommends that costs be broken down into fixed and variable components. Because the
production process is highly automated, most of the manufacturing overhead costs are related to machinery and equipment. The
accounting staff believes the best starting point is to review historical data for costs and machine hours:

Reporting Period (Month) Total Costs Machine Hours
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January $278,000 1,550

February 280,000 1,570

March 266,000 1,115

April 290,000 1,700

May 262,000 1,110

June 269,000 1,225

July 275,000 1,335

August 286,000 1,660

September 250,000 1,000

October 253,000 1,020

November 260,000 1,025

December 281,000 1,600

These data were entered into a computer regression program, which produced the following output:

 Coefficients

y-intercept 210,766

x variable 45.31

Required:

1. Use the four steps of the high-low method to estimate total fixed costs per month and the variable cost per machine
hour. State your results in the cost equation form Y = f + vX by filling in the dollar amounts for f and v.

2. Use the five steps of the scattergraph method to estimate total fixed costs per month, and the variable cost per
machine hour. State your results in the cost equation form Y = f + vX by filling in the dollar amounts for f and v.

3. Use the regression output given to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
4. Use the results of the high-low method (a), scattergraph method (b), and regression analysis (c), to estimate costs for

1,500 machine hours. (You will have three different answers—one for each method.) Which approach do you think is
most accurate and why

Management likes the regression analysis approach and asks you to estimate costs for 5,000 machine hours using this approach (the
company plans to expand by opening another facility and hiring additional employees). Calculate your estimate, and explain why
your estimate might be misleading.                                             

32.   Regression Analysis Using Excel (Appendix). Metal Products, Inc., produces metal storage sheds. The company’s
manufacturing overhead costs tend to fluctuate from one month to the next, and management would like an accurate estimate of
these costs for planning and decision-making purposes.

The company’s accounting staff recommends that costs be broken down into fixed and variable components. Because the
production process is highly automated, most of the manufacturing overhead costs are related to machinery and
equipment. The accounting staff agrees that reviewing historical data for costs and machine hours is the best starting
point. Data for the past 18 months follow.

1. Reporting Period (Month) Total Overhead Costs Total Machine Hours

January $695,000 3,875
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February 700,000 3,925

March 665,000 2,788

April 725,000 4,250

May 655,000 2,775

June 672,500 3,063

July 687,500 3,338

August 715,000 4,150

September 625,000 2,500

October 632,500 2,550

November 650,000 2,563

December 702,500 4,000

January 730,000 4,025

February 735,000 4,088

March 697,500 2,900

April 762,500 4,425

May 687,500 2,888

June 705,000 3,188

Required:

1. Use Excel to perform regression analysis. Provide a printout of the results.
2. Use the regression output given to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
3. Use the results of the regression analysis to estimate costs for 3,750 machine hours.
4. Management is considering plans to expand by opening several new facilities and asks you to estimate costs for 22,000 machine

hours. Calculate your estimate, and explain why this estimate may be misleading.
5. What can be done to improve the estimate made in part d?

One Step Further: Skill-Building Cases
33. Internet Project: Variable and Fixed Costs. Using the Internet, find the annual report of one retail company and one

manufacturing company. Print out each company’s income statement. (Hint: The income statement is often called the statement
of operations or statement of earnings.)

Required:

1. Review each income statement, and provide an analysis of which operating costs are likely to be variable and which are
likely to be fixed. Include copies of both income statements when submitting your answer.

2. How would you expect a retail company’s mix of variable and fixed operating costs to differ from that of a manufacturing
company?

3. How might the managers of these companies use cost behavior information?

34. Group Activity: Identifying Variable and Fixed Costs. To complete the following requirements, form groups of two to four
students.

Required:
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1. Each group should select a product that is easy to manufacture.
2. Prepare a list of materials, labor, and other resources needed to make the product.
3. Using the list prepared in requirement b, identify whether the costs associated with each item are variable, fixed, or mixed.
4. As a manager for this company, why would you want to know whether costs are variable, fixed, or mixed?

35. Fixed Costs at United Airlines. Review Note 5.4 “Business in Action 5.1”.

1. What is meant by the term fixed cost?
2. Which costs at United Airlines were identified as fixed costs?
3. How might United Airlines reduce its fixed costs? Be specific.

Comprehensive Case

36. Ethics: Manipulating Data to Establish a Budget (Appendix). Healthy Bar, Inc., produces energy bars for sports enthusiasts.
The company’s fiscal year ends on December 31. The production manager, Jim Wallace, is establishing a cost budget for the
production department for each month of this coming quarter (January through March). At the end of March, Jim will be
evaluated based on his ability to meet the budget for the three months ending March 31. In fact, Jim will receive a significant
bonus if actual costs are below budgeted costs for the quarter.

The production budget is typically established based on data from the last 18 months. These data are as follows:

Reporting Period (Month) Total Overhead Costs Total Machine Hours

July $695,000 3,410

August 700,000 3,454

September 665,000 2,453

October 725,000 3,740

November 655,000 2,442

December 672,500 2,695

January 687,500 2,937

February 715,000 3,652

March 625,000 2,200

April 632,500 2,244

May 650,000 2,255

June 702,500 3,520

July 730,000 3,542

August 735,000 3,597

September 697,500 2,552

October 762,500 3,894

November 687,500 2,541

December 705,000 2,805

You are the accountant who assists Jim in preparing an estimate of production costs for the next three months. You intend to use
regression analysis to estimate costs, as was done in the past. Jim expects that 3,100 machine hours will be used in January,
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3,650 machine hours in February, and 2,850 machine hours in March.

Jim approaches you and asks that you add $100,000 to production costs for each of the past 18 months before running the
regression analysis. As he puts it, “After all, management always takes my proposed budgets and reduces them by about 10
percent. This is my way of leveling the playing field!”

Required:

1. Use Excel to perform regression analysis using the historical data provided.

1. Submit a printout of the results.
2. Use the regression output to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
3. Calculate estimated production costs for January, February, and March. Also provide a total for the three months.

2. Use Excel to perform regression analysis after adding $100,000 to production costs for each of the past 18 months, as Jim
requested.

1. Submit a printout of the results.
2. Use the regression output to develop the cost equation Y = f + vX by filling in the dollar amounts for f and v.
3. Calculate estimated production costs for January, February, and March. Also provide a total for the three months.

3. Why did Jim ask you to add $100,000 to production costs for each of the past 18 months?
4. How should you handle Jim’s request? (If necessary, review the presentation of ethics in Chapter 1 “What Is Managerial

Accounting?” for additional information.)

 

 

 

2: How Do Organizations Identify Cost Behavior Patterns? is shared under a not declared license and was authored, remixed, and/or curated by
LibreTexts.
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3: How Is Cost-Volume-Profit Analysis Used for Decision Making?

Chapter 3  How Is Cost-Volume-Profit Analysis Used for Decision
Making?
Recilia Vera is vice president of sales at Snowboard Company, a manufacturer of one model of snowboard. Lisa Donley is the
company accountant. Recilia and Lisa are in their weekly meeting.

 

Recilia: 
Lisa, I’m in the process of setting up an incentive system for my sales staff, and I’d like to get a better handle on our financial
information.

Lisa: 
No problem. How can I help?

Recilia: 
I’ve reviewed our financial results for the past 12 months. It looks like we made a profit in some months, and had losses in other
months. From what I can tell, we sell each snowboard for $250, our variable cost is $150 per unit, and our fixed cost is $75 per
unit. It seems to me that if we sell just one snowboard each month, we should still show a profit of $25, and any additional units
sold should increase total profit.

Lisa: 
Your unit sales price of $250 and unit variable cost of $150 look accurate to me, but I’m not sure about your unit fixed cost of $75.
Fixed costs total $50,000 a month regardless of the number of units we produce. Trying to express fixed costs on a per unit basis
can be misleading because it depends on the number of units being produced and sold, which changes each month. I can tell you
that each snowboard produced and sold provides $100 toward covering fixed costs—that is, $250, the sales price of one
snowboard, minus $150 in variable cost.

Recilia: 
The $75 per unit for fixed costs was my estimate based on last year’s sales, but I get your point. As you know, I’d like to avoid
having losses. Is it possible to determine how many units we have to sell each month to at least cover our expenses? I’d also like to
discuss what it will take to make a decent profit.

Lisa: 
We can certainly calculate how many units have to be sold to cover expenses, and I’d be glad to discuss how many units must be
sold to make a decent profit.

Recilia: 
Excellent! Let’s meet again next week to go through this in detail.

 

Answering questions regarding break-even and target profit points requires an understanding of the relationship among costs,
volume, and profit (often called CVP). This chapter discusses cost-volume-profit analysis, which identifies how changes in key
assumptions (for example, assumptions related to cost, volume, or profit) may impact financial projections. We address Recilia’s
questions in the next section.

3.1 Cost-Volume-Profit Analysis for Single-Product Companies

Learning Objective
1. Perform cost-volume-profit analysis for single-product companies.

 

Question: The profit equation  shows that profit equals total revenues minus total variable costs and total fixed costs. This profit
equation is used extensively in cost-volume-profit (CVP) analysis, and the information in the profit equation is typically presented
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in the form of a contribution margin income statement (first introduced in Chapter 2 “How Do Organizations Identify Cost
Behavior Patterns?”). What is the relationship between the profit equation and the contribution margin income statement?

Answer: Recall that the contribution margin income statement starts with sales, deducts variable costs to determine the contribution
margin, and deducts fixed costs to arrive at profit. We use the term “variable cost” because it describes a cost that varies in total
with changes in volume of activity. We use the term “fixed cost” because it describes a cost that is fixed (does not change) in total
with changes in volume of activity.

To allow for a mathematical approach to performing CVP analysis, the contribution margin income statement is converted to an
equation using the following variables:

Key Equation

S = Selling price per unit  
V = Variable cost per unit  
F = Total fixed costs  
Q = Quantity of units produced and sold

Thus

Profit=Total sales−Total variable costs−Total fixed costs or Profit=(S×Q)−(V×Q)−F

Figure 3.1 “Comparison of Contribution Margin Income Statement with Profit Equation” clarifies the link between the contribution
margin income statement presented in Chapter 2 “How Do Organizations Identify Cost Behavior Patterns?” and the profit equation
stated previously. Study this figure carefully because you will encounter these concepts throughout the chapter.

Figure 3.1 Comparison of Contribution Margin Income Statement with Profit Equation

Recall that when identifying cost behavior patterns, we assume that management is using the cost information to make short-term
decisions. Variable and fixed cost concepts are useful for short-term decision making. The short-term period varies, depending on a
company’s current production capacity and the time required to change capacity. In the long term, all cost behavior patterns could
change.

Break-Even and Target Profit
Question: Companies such as Snowboard Company often want to know the sales required to break even, which is called the break-
even point. What is meant by the term break-even point?

Answer: The break-even point can be described either in units or in sales dollars. The break-even point in units is the number of
units that must be sold to achieve zero profit. The break-even point in sales dollars is the total sales measured in dollars required to
achieve zero profit. If a company sells products or services easily measured in units (e.g., cars, computers, or mountain bikes), then
the formula for break-even point in units is used. If a company sells products or services not easily measured in units (e.g.,
restaurants, law firms, or electricians), then the formula for break-even point in sales dollars is used.
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Break-Even Point in Units
Question: How is the break-even point in units calculated, and what is the break-even point for Snowboard Company?

Answer: The break-even point in units is found by setting profit to zero using the profit equation. Once profit is set to zero, fill in
the appropriate information for selling price per unit (S), variable cost per unit (V), and total fixed costs (F), and solve for the
quantity of units produced and sold (Q).

Let’s calculate the break-even point in units for Snowboard Company. Recall that each snowboard sells for $250. Unit variable
costs total $150, and total monthly fixed costs are $50,000. To find the break-even point in units for Snowboard Company, set the
profit to zero, insert the unit sales price (S), insert the unit variable cost (V), insert the total fixed costs (F), and solve for the
quantity of units produced and sold (Q):

Profit=(S×Q)−(V×Q)−F=($250 x Q)−($150 x Q) −$50,000=0 

100 x Q – $50,000 = 0

100 x Q = $50,000

Q = 50,000/100 = 500 units

Short cut formula is Fixed Costs / Contribution Margin per unit = Break Even point in units

Contribution margin per unit is Sales price per unit less variable costs per unit.

Thus Snowboard Company must produce and sell 500 snowboards to break even. This answer is confirmed in the following
contribution margin income statement.

Target Profit in Units

Question: Although it is helpful for companies to know the break-even point, most organizations are more interested in determining
the sales required to make a targeted amount of profit. How does finding the target profit in units help companies like Snowboard
Company?

Answer: Finding a target profit in units. simply means that a company would like to know how many units of product must be sold
to achieve a certain profit. At Snowboard Company, Recilia (the vice president of sales) and Lisa (the accountant) are in their next
weekly meeting.

 

Lisa: 
Recilia, last week you asked how many units we have to sell to cover our expenses. This is called the break-even point. If each unit
produced and sold provides $100 toward covering fixed costs, and if total monthly fixed costs are $50,000, we would have to sell
500 units to break even—that is, $50,000 divided by $100.

Recilia: 
What happens once we sell enough units to cover all of our fixed costs for the month?

Lisa: 
Good question! Once all fixed costs are covered for the month, each unit sold contributes $100 toward profit.
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Recilia: 
I think I’m getting the hang of this. It will take 500 units in sales to break even, and each unit sold above 500 results in a $100
increase in profit. So if we sell 503 units for a month, profit will total $300?

Lisa: 
You’ve got it!

Recilia: 
So if our goal is to make a profit of $30,000 per month (target profit), how many units must be sold?

Lisa: 
It takes 500 units to break even. We also know each unit sold above and beyond 500 units contributes $100 toward profit. Thus we
would have to sell an additional 300 units above the break-even point to earn a profit of $30,000. This means we would have to sell
800 units in total to make $30,000 in profit.

Recilia: 
Wow, I’m not sure selling 800 units is realistic, but at least we have a better sense of what needs to be done to make a decent profit.
Thanks for your help!

 

Profit Equation
Question: Let’s formalize this discussion by using the profit equation. How is the profit equation used to find a target profit amount
in units?

Answer: Finding the target profit in units is similar to finding the break-even point in units except that profit is no longer set to
zero. Instead, set the profit to the target profit the company would like to achieve. Then fill in the information for selling price per
unit (S), variable cost per unit (V), and total fixed costs (F), and solve for the quantity of units produced and sold (Q):

Profit=(S×Q)−(V×Q)−F =$30,000

=($250 x Q)−($150 x Q)−$50,000 = $30,000

=$100x Q−$50,000 = $30,000

=$100 x Q = $80,000

Q=800 units

 

Thus Snowboard Company must produce and sell 800 snowboards to achieve $30,000 in profit. This answer is confirmed in the
following contribution margin income statement:

Shortcut Formula
Question: Although using the profit equation to solve for the break-even point or target profit in units tends to be the easiest
approach, we can also use a shortcut formula derived from this equation. What is the shortcut formula, and how is it used to find
the target profit in units for Snowboard Company?

Answer: The shortcut formula is as follows:
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Short cut formula:  (Fixed Costs + Target Profit) / Contribution Margin per Unit = Units to be sold to reach the target
profit
 
(50,000 + 30,000) / 100 = 800 units to be sold to reach the target profit

Break-Even Point in Sales Dollars
Question: Finding the break-even point in units works well for companies that have products easily measured in units, such as
snowboard or bike manufacturers, but not so well for companies that have a variety of products not easily measured in units, such
as law firms and restaurants. How do companies find the break-even point if they cannot easily measure sales in units?

Answer: For these types of companies, the break-even point is measured in sales dollars. That is, we determine the total revenue
(total sales dollars) required to achieve zero profit for companies that cannot easily measure sales in units.

Finding the break-even point in sales dollars requires the introduction of two new terms: contribution margin per unit and
contribution margin ratio.

Contribution Margin per Unit
The contribution margin per unit is the amount each unit sold contributes to (1) covering fixed costs and (2) increasing profit. We
calculate it by subtracting variable costs per unit (V) from the selling price per unit (S).

Key Equation

Contribution margin per unit = S − V

For Snowboard Company the contribution margin is $100:

Contribution margin per unit=S−V or $100=$250−$150

Thus each unit sold contributes $100 to covering fixed costs and increasing profit.

Contribution Margin Ratio
The contribution margin ratio measures the amount each sales dollar contributes to (1) covering fixed costs and (2) increasing
profit; also called contribution margin percent.  The contribution margin ratio is the contribution margin per unit divided by the
selling price per unit. (Note that the contribution margin ratio can also be calculated using the total contribution margin and total
sales; the result is the same.)

Key Equation

Contribution margin ratio = (S − V) ÷ S

For Snowboard Company the contribution margin ratio is 40 percent:

Contribution margin ratio=(S − V)÷S     40%=($250 − $150)÷$250

Thus each dollar in sales contributes 40 cents ($0.40) to covering fixed costs and increasing profit.

Question: With an understanding of the contribution margin and contribution margin ratio, we can now calculate the break-even
point in sales dollars. How do we calculate the break-even point in sales dollars for Snowboard Company?

Answer: The formula to find the break-even point in sales dollars is as follows.

Key Equation

Break-even point in sales dollars= Total fixed costs  / Contribution margin ratio

For Snowboard Company the break-even point in sales dollars is $125,000 per month:

Break-even point in sales dollars=$50,000 / .4 or 40%  =  $125,000 in sales=$50,000 / .40

Thus Snowboard Company must achieve $125,000 in total sales to break even. The following contribution margin income
statement confirms this answer:
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Target Profit in Sales Dollars

Key Equation

Target profit in sales dollars = (Total fixed costs + Target profit) / Contribution margin ratio

Question: Finding a target profit in sales dollars  simply means that a company would like to know total sales measured in dollars
required to achieve a certain profit. Finding the target profit in sales dollars is similar to finding the break-even point in sales
dollars except that “target profit” is no longer set to zero. Instead, target profit is set to the profit the company would like to
achieve. Recall that management of Snowboard Company asked the following question: What is the amount of total sales dollars
required to earn a target profit of $30,000?

Answer: Use the break-even formula described in the previous section. Instead of setting the target profit to $0, set it to $30,000.
This results in an answer of $200,000 in monthly sales:

Target profit in sales dollars=(Total fixed costs + Target profit) / Contribution margin ratio  or  $200,000 in sales=
($50,000+$30,000) / 0.40

Thus Snowboard Company must achieve $200,000 in sales to make $30,000 in monthly profit. The following contribution margin
income statement confirms this answer:

Business in Action 3.1

See the podcast for a visual representation of how breakeven may be considered at Southwest Airlines.

https://youtu.be/vvQt2Ymtfxo

https://floridapanhandle.com/airline...west&seats=156https://floridapanhandle.com/airline-profitability-statistics/?
airline=Southwest&seats=156

CVP Graph
Question: The relationship of costs, volume, and profit can be displayed in the form of a graph. What does this graph look like for
Snowboard Company, and how does it help management evaluate financial information related to the production of snowboards?

Answer: Figure 3.2 “CVP Graph for Snowboard Company” shows in graph form the relationship between cost, volume, and profit
for Snowboard Company. The vertical axis represents dollar amounts for revenues, costs, and profits. The horizontal axis
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represents the volume of activity for a period, measured as units produced and sold for Snowboard.

There are three lines in the graph:

Total revenue
Total cost
Profit

The total revenue line shows total revenue based on the number of units produced and sold. For example, if Snowboard produces
and sells one unit, total revenue is $250 (= 1 × $250). If it produces and sells 2,000 units, total revenue is $500,000 (= 2,000 ×
$250).

The total cost line shows total cost based on the number of units produced and sold. For example, if Snowboard produces and sells
one unit, total cost is $50,150 [= $50,000 + (1 × $150)]. If it produces and sells 2,000 units, total cost is $350,000 [= $50,000 +
(2,000 × $150)].

The profit line shows profit or loss based on the number of units produced and sold. It is simply the difference between the total
revenue and total cost lines. For example, if Snowboard produces and sells 2,000 units, the profit is $150,000 (= $500,000 −
$350,000). If no units are sold, a loss is incurred equal to total fixed costs of $50,000.

Figure 3.2 CVP Graph for Snowboard Company

Margin of Safety
Question: Managers often like to know how close projected sales are to the break-even point. How is this information calculated
and used by management?

Answer: The excess of projected sales over the break-even point is called the margin of safety. The margin of safety represents the
amount by which sales can fall before the company incurs a loss.

Key Equation

Margin of safety (in units) = Projected sales (in units) − Break-even sales (in units)

Assume Snowboard Company expects to sell 700 snowboards and that its break-even point is 500 units; the margin of safety is 200
units. The calculation is

Margin of safety (in units)=Projected sales (in units)−Break-even sales (in units)              200=700−500

Thus sales can drop by 200 units per month before the company begins to incur a loss.

The margin of safety can also be stated in sales dollars.
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Key Equation

Margin of safety (in sales $) = Projected sales (in sales $) − Break-even sales (in sales $)

For Snowboard the margin of safety in sales dollars is $50,000:

Margin of safety (in sales $)=Projected sales (in sales $)−Break-even sales (in sales $)              $50,000=(700 units×$250)−(500
units×$250)

Thus sales revenue can drop by $50,000 per month before the company begins to incur a loss.

Key Takeaway

Cost-volume-profit analysis involves finding the break-even and target profit point in units and in sales dollars. The key
formulas for an organization with a single product are summarized in the following list. Set the target profit to $0 for break-
even calculations, or to the appropriate profit dollar amount for target profit calculations. The margin of safety formula is also
shown:

Break-even or target profit point measured in units:

(Total fixed costs + Target profit) / (Selling price per unit − Variable cost per unit)

(The denominator is also called “contribution margin per unit.”)

Break-even or target profit point measured in sales dollars:

Total fixed costs + Target profit / Contribution margin ratio

Margin of safety in units or sales dollars:

Projected sales − Break-even sales

Check Yourself

Star Symphony would like to perform for a neighboring city. Fixed costs for the performance total $5,000. Tickets will sell for $15
per person, and an outside organization responsible for processing ticket orders charges the symphony a fee of $2 per ticket. Star
Symphony expects to sell 500 tickets.

1. How many tickets must Star Symphony sell to break even?
2. How many tickets must the symphony sell to earn a profit of $7,000?
3. How much must Star Symphony have in sales dollars to break even?
4. How much must Star Symphony have in sales dollars to earn a profit of $7,000?
5. What is the symphony’s margin of safety in units and in sales dollars?

Solution:

Note: All solutions are rounded.

1. The symphony must sell 385 tickets to break even:

(Total fixed costs + Target profit) / (Selling price per unit − Variable cost per unit)=($5,000+$0) / ($15−$2)=385  tickets 
(rounded)

2. The symphony must sell 923 tickets to make a profit of $7,000:

(Total fixed costs + Target profit) / (Selling price per unit − Variable cost per unit)= ($5,000+$7,000) / ($15−$2) = 923  tickets 
(rounded)

3. The symphony must make $5,769 in sales to break even:

(Total fixed costs + Target profit) / Contribution margin ratio=($5,000+$0) / (($15−$2) ÷$15) = $5,769  (rounded)

4. The symphony must make $13,846 in sales to earn a profit of $7,000:

(Total fixed costs + Target profit) / Contribution margin ratio= ($5,000+$7,000) / (($15−$2) ÷$15)=$13,846  (rounded)

5. The symphony’s margin of safety is 115 units or $1,725 in sales:

Margin of safety=Projected sales − Break-even sales  115 tickets=500 tickets−385 tickets    $1,725 in sales=
(500×$15)−(385×$15)
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3.2 Cost-Volume-Profit Analysis for Multiple-Product and Service Companies
Learning Objectives

1. Perform cost-volume-profit analysis for multiple-product and service companies.

 

Question: Although the previous section illustrated cost-volume-profit (CVP) analysis for companies with a single product easily
measured in units, most companies have more than one product or perhaps offer services not easily measured in units. Suppose you
are the manager of a company called Kayaks-For-Fun that produces two kayak models, River and Sea. What information is needed
to calculate the break-even point for this company?

Answer: The following information is required to find the break-even point:

Monthly fixed costs total $24,000.
The River model represents 60 percent of total sales volume and the Sea model accounts for 40 percent of total sales volume.
The unit selling price and variable cost information for the two products follow:

Finding the Break-Even Point and Target Profit in Units for Multiple-Product Companies

Question: Given the information provided for Kayaks-For-Fun, how will the company calculate the break-even point?

Answer: First, we must expand the profit equation presented earlier to include multiple products. The following terms are used
once again. However, subscript r identifies the River model, and subscript s identifies the Sea model (e.g., S  stands for the River
model’s selling price per unit). CM is new to this section and represents the contribution margin.

Key Equation

S = Selling price per unit  
V = Variable cost per unit  
F = Total fixed costs  
Q = Quantity of units produced and sold  
CM = Contribution margin

Thus

Profit=Total sales−Total variable costs−Total fixed costs = Profit

=[(Sr ×Qr)+(Ss ×Qs)]−[(Vr ×Qr)+(Vs ×Qs)]−F

Without going through a detailed derivation, this equation can be restated in a simplified manner for Kayaks-For-Fun, as follows:

Profit=(Unit CM for River×Quantity of River)+(Unit CM for Sea×Quantity of Sea)−F

Profit=$400 x Qr+$150 x Qs − $24,000

One manager at Kayaks-For-Fun believes the break-even point should be 60 units in total, and another manager believes the break-
even point should be 160 units in total. Which manager is correct? The answer is both might be correct. If only the River kayak is
produced and sold, 60 units is the break-even point. If only the Sea kayak is produced and sold, 160 units is the break-even point.
There actually are many different break-even points, because the profit equation has two unknown variables, Q  and Q .

Profit ($0) = ($400 × 30 units of River) + ($150 × 80 units of Sea) − $24,000  
Profit ($0) = ($400 × 35 units of River) + ($150 × 67 units of Sea) − $24,000  

r

r s
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Profit ($0) = ($400 × 40 units of River) + ($150 × 53 units of Sea) − $24,000

Break-Even Point in Units and the Weighted Average Contribution Margin per Unit
Question: Because most companies sell multiple products that have different selling prices and different variable costs, the break-
even or target profit point depends on the sales mix. What is the sales mix, and how is it used to calculate the break-even point?

Answer: The sales mix is the proportion of one product’s sales to total sales. In the case of Kayaks-For-Fun, the River model
accounts for 60 percent of total unit sales and the Sea model accounts for 40 percent of total unit sales.

In calculating the break-even point for Kayaks-For-Fun, we must assume the sales mix for the River and Sea models will remain at
60 percent and 40 percent, respectively, at all different sales levels. The formula used to solve for the break-even point in units for
multiple-product companies is similar to the one used for a single-product company, with one change. Instead of using the
contribution margin per unit in the denominator, multiple-product companies use a weighted average contribution margin per unit.
The formula to find the break-even point in units is as follows.

Key Equation

Total fixed costs + Target profit / Weighted average contribution margin per unit

When a company assumes a constant sales mix, a weighted average contribution margin per unit can be calculated by multiplying
each product’s unit contribution margin by its proportion of total sales. The resulting weighted unit contribution margins for all
products are then added together.

At Kayaks-For-Fun, the weighted average contribution margin per unit of $300 is

$300 = ($400 × 60 percent) + ($150 × 40 percent)

We can now determine the break-even point in units by using the following formula:

Break-even point in units=(Total fixed costs + Target profit) / Weighted average contribution margin per unit

Break-even point in units=($24,000+$0) / $300=80 total kayaks

Kayaks-For-Fun must sell 48 River models (= 60 percent × 80 units) and 32 Sea models (= 40 percent × 80 units) to break even.
Again, this assumes the sales mix remains the same at different levels of sales volume.

Target Profit in Units
Question: We now know how to calculate the break-even point in units for a company with multiple products. How do we extend
this process to find the target profit in units for a company with multiple products?

Answer: Finding the target profit in units for a company with multiple products is similar to finding the break-even point in units
except that profit is no longer set to zero. Instead, profit is set to the target profit the company would like to achieve.

Key Equation

Target profit in units=(Total fixed costs + Target profit) / Weighted average contribution margin per unit

For example, assume Kayaks-For-Fun would like to know how many units it must sell to make a monthly profit of $96,000. Simply
set the target profit to $96,000 and run the calculation:

Target profit in units=(Total fixed costs + Target profit) / Weighted average contribution margin per unit

Target profit in units=($24,000+$96,000)/$300=400 total kayaks

Kayaks-For-Fun must sell 240 River models (= 60 percent × 400) and 160 Sea models (= 40 percent × 400) to make a profit of
$96,000.

Check Yourself

International Printer Machines (IPM) builds three computer printer models: Inkjet, Laser, and Color Laser. Information for these
three products is as follows:

 Inkjet Laser Color Laser Total

Selling price per unit $250 $400 $1,600  
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Variable cost per unit $100 $150 $   800  

Expected unit sales (annual) 12,000 6,000 2,000 20,000

Sales mix 60 percent 30 percent 10 percent 100 percent

Total annual fixed costs are $5,000,000. Assume the sales mix remains the same at all levels of sales.

1. How many printers in total must be sold to break even?
2. How many units of each printer must be sold to break even?

Solution:

Note: All solutions are rounded.

1. IPM must sell 20,408 printers to break even:

(Total fixed costs + Target profit) / Weighted average contribution margin per unit

Contribution margin for each product is sales price less variable cost per unit 
Weighted Average Contribution Margin = ($150×0.60)+($250×0.30)+($800×0.10)= 245

                   ($5,000,000 + 0) / $245=20,408 total units

2. As calculated previously, 20,408 printers must be sold to break even. Using the sales mix provided, the following number of
units of each printer must be sold to break even:

Inkjet: 12,245 units=20,408 × 0.60
Laser: 6,122 units=20,408 × 0.30
Color laser: 2,041 units=20,408 × 0.10

 

Break-Even Point in Sales Dollars and the Weighted Average Contribution Margin Ratio
Question: For companies that have unique products not easily measured in units, how do we find the break-even point?

Answer: Rather than measuring the break-even point in units, a more practical approach for these types of companies is to find the
break-even point in sales dollars. We can use the formula that follows to find the break-even point in sales dollars for organizations
with multiple products or services. Note that this formula is similar to the one used to find the break-even point in sales dollars for
an organization with one product, except that the contribution margin ratio now becomes the weighted average contribution margin
ratio.

Key Equation

Break-even point in sales dollars=(Total fixed costs + Target profit) / Weighted average contribution margin ratio

For example, suppose Amy’s Accounting Service has three departments—tax, audit, and consulting—that provide services to the
company’s clients. Figure 3.4 “Income Statement for Amy’s Accounting Service” shows the company’s income statement for the
year. Amy, the owner, would like to know what sales are required to break even. Note that fixed costs are known in total, but Amy
does not allocate fixed costs to each department.

Figure 3.4 Income Statement for Amy’s Accounting Service
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The contribution margin ratio differs for each department:

Tax 70 percent (= $70,000 ÷ $100,000)

Audit 20 percent (= $30,000 ÷ $150,000)

Consulting 50 percent (= $125,000 ÷ $250,000)

Question: We have the contribution margin ratio for each department, but we need it for the company as a whole. How do we find
the contribution margin ratio for all of the departments in the company combined?

Answer: The contribution margin ratio for the company as a whole is the weighted average contribution margin ratio. We calculate
it by dividing the total contribution margin by total sales. For Amy’s Accounting Service, the weighted average contribution
margin ratio is 45 percent (= $225,000 ÷ $500,000). For every dollar increase in sales, the company will generate an additional 45
cents ($0.45) in profit. This assumes that the sales mix remains the same at all levels of sales. (The sales mix here is measured in
sales dollars for each department as a proportion of total sales dollars.)

Now that you know the weighted average contribution margin ratio for Amy’s Accounting Service, it is possible to calculate the
break-even point in sales dollars:

Break-even point in sales dollars=(Total fixed costs + Target profit) / Weighted average contribution margin ratio

Break-even point in sales dollars=$120,000 / .45 =$266,667 (rounded)

Amy’s Accounting Service must achieve $266,667 in sales to break even.The weighted average contribution margin ratio can also
be found by multiplying each department’s contribution margin ratio by its proportion of total sales. The resulting weighted
average contribution margin ratios for all departments are then added. The calculation for Amy’s Accounting Service is as
follows:45 percent weighted average contribution margin ratio = (tax has 20 percent of total sales × 70 percent contribution margin
ratio) + (audit has 30 percent of total sales × 20 percent contribution margin ratio) + (consulting has 50 percent of total sales × 50
percent contribution margin ratio)Thus 45 percent = 14 percent + 6 percent + 25 percent.

Target Profit in Sales Dollars

Question: How do we find the target profit in sales dollars for companies with products not easily measured in units?

Answer: Finding the target profit in sales dollars for a company with multiple products or services is similar to finding the break-
even point in sales dollars except that profit is no longer set to zero. Instead, profit is set to the target profit the company would like
to achieve.

Key Equation

Target profit in sales dollars= (Total fixed costs + Target profit) / Weighted average contribution margin ratio

For example, assume Amy’s Accounting Service would like to know sales dollars required to make $250,000 in annual profit.
Simply set the target profit to $250,000 and run the calculation:

Target profit in sales dollars=(Total fixed costs + Target profit) /  Weighted average contribution margin ratio

Target profit in sales dollars=($120,000+$250,000) / 0.45=$822,222 (rounded)

Amy’s Accounting Service must achieve $822,222 in sales to earn $250,000 in profit.
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Important Assumptions
Question: Several assumptions are required to perform break-even and target profit calculations for companies with multiple
products or services. What are these important assumptions?

Answer: These assumptions are as follows:

Costs can be separated into fixed and variable components.
Contribution margin ratio remains constant for each product, segment, or department.
Sales mix remains constant with changes in total sales.

These assumptions simplify the CVP model and enable accountants to perform CVP analysis quickly and easily. However, these
assumptions may not be realistic, particularly if significant changes are made to the organization’s operations. When performing
CVP analysis, it is important to consider the accuracy of these simplifying assumptions. It is always possible to design a more
accurate and complex CVP model. But the benefits of obtaining more accurate data from a complex CVP model must outweigh the
costs of developing such a model.

Key Takeaways

The key formula used to calculate the break-even or target profit point in units for a company with multiple products is as
follows. Simply set the target profit to $0 for break-even calculations, or to the appropriate profit dollar amount for target profit
calculations.

Total fixed costs + Target profit / Weighted average contribution margin per unit

The formula used to find the break-even point or target profit in sales dollars for companies with multiple products or service is
as follows. Simply set the “Target Profit” to $0 for break-even calculations, or to the appropriate profit dollar amount for target
profit calculations:

Total fixed costs + Target profit / Weighted Average contribution margin ratio

 

Check Yourself

Ott Landscape Incorporated provides landscape maintenance services for three types of clients: commercial, residential, and sports
fields. Financial projections for this coming year for the three segments are as follows:

Assume the sales mix remains the same at all levels of sales.

1. How much must Ott Landscape have in total sales dollars to break even?
2. How much must Ott Landscape have in total sales dollars to earn an annual profit of $1,500,000?

Solution:

1. Sales of $1,000,000 are required to break even:

(Total fixed costs + Target profit) / Weighted average contribution margin ratio*=$200,000+$0 / 0.20=$1,000,000  in sales

*Weighted average contribution margin ratio = $1,000,000 ÷ $5,000,000 = 20 percent or 0.20.

2. Sales of $8,500,000 are required to make a profit of $1,500,000:

(Total fixed costs + Target profit) / Weighted average contribution margin ratio=($200,000+$1,500,000) / 0.20=$8,500,000  in
sales
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3.3 Using Cost-Volume-Profit Models for Sensitivity Analysis
Learning Objectives

1. Use sensitivity analysis to determine how changes in the cost-volume-profit equation affect profit.

 

Question: We can use the cost-volume-profit (CVP) financial model described in this chapter for single-product, multiple-product,
and service organizations to perform sensitivity analysis, also called what-if analysis. How is sensitivity analysis used to help
managers make decisions?

Answer: Sensitivity analysis shows how the CVP model will change with changes in any of its variables (e.g., changes in fixed
costs, variable costs, sales price, or sales mix). The focus is typically on how changes in variables will alter profit.

Sensitivity Analysis: An Example
To illustrate sensitivity analysis, let’s go back to Snowboard Company, a company that produces one snowboard model. The
assumptions for Snowboard were as follows:

Sales price per unit $     250

Variable cost per unit 150

Fixed costs per month 50,000

Target profit 30,000

Recall from earlier calculations that the break-even point is 500 units, and Snowboard must sell 800 units to achieve a target profit
of $30,000. Management believes a goal of 800 units is overly optimistic and settles on a best guess of 700 units in monthly sales.
This is called the “base case.” The base case is summarized as follows in contribution margin income statement format:

Question: Although management believes the base case is reasonably accurate, it is concerned about what will happen if certain
variables change. As a result, you are asked to address the following questions from management (you are now performing
sensitivity analysis!). Each scenario is independent of the others. Unless told otherwise, assume that the variables used in the base
case remain the same. How do you answer the following questions for management?

1. How will profit change if the sales price increases by $25 per unit (10 percent)?
2. How will profit change if sales volume decreases by 70 units (10 percent)?
3. How will profit change if fixed costs decrease by $15,000 (30 percent) and variable cost increases $15 per unit (10 percent)?

Answer: The CVP model shown in Figure 3.5 “Sensitivity Analysis for Snowboard Company” answers these questions. Each
column represents a different scenario, with the first column showing the base case and the remaining columns providing answers
to the three questions posed by management. The top part of Figure 3.5 “Sensitivity Analysis for Snowboard Company” shows the
value of each variable based on the scenarios presented previously, and the bottom part presents the results in contribution margin
income statement format.

Figure 3.5 Sensitivity Analysis for Snowboard Company
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 $17,500 = $37,500 − $20,000.

 87.5 percent = $17,500 ÷ $20,000.

Carefully review Figure 3.5 “Sensitivity Analysis for Snowboard Company”. The column labeled Scenario 1 shows that increasing
the price by 10 percent will increase profit 87.5 percent ($17,500). Thus profit is highly sensitive to changes in sales price. Another
way to look at this is that for every one percent increase in sales price, profit will increase by 8.75 percent, or for every one percent
decrease in sales price, profit will decrease by 8.75 percent.

The column labeled Scenario 2 shows that decreasing sales volume 10 percent will decrease profit 35 percent ($7,000). Thus profit
is also highly sensitive to changes in sales volume. Stated another way, every one percent decrease in sales volume will decrease
profit by 3.5 percent; or every one percent increase in sales volume will increase profit by 3.5 percent.

When comparing Scenario 1 with Scenario 2, we see that Snowboard Company’s profit is more sensitive to changes in sales price
than to changes in sales volume, although changes in either will significantly affect profit.

The column labeled Scenario 3 shows that decreasing fixed costs by 30 percent and increasing variable cost by 10 percent will
increase profit 22.5 percent ($4,500). (Perhaps Snowboard Company is considering moving toward less automation and more direct
labor!)

Computer Application

Using Excel to Perform Sensitivity Analysis

The accountants at Snowboard Company would likely use a spreadsheet program, such as Excel, to develop a CVP model for the
sensitivity analysis shown in Figure 3.5 “Sensitivity Analysis for Snowboard Company”. An example of how to use Excel to
prepare the CVP model shown in Figure 3.5 “Sensitivity Analysis for Snowboard Company” is presented as follows. Notice that
the basic data are entered at the top of the spreadsheet (data entry section), and the rest of the information is driven by formulas.
This allows for quick sensitivity analysis of different scenarios.

Using the base case as an example, sales of $175,000 (cell D14) are calculated by multiplying the $250 sales price per unit (cell
D5) by 700 units (cell D8). Variable costs of $105,000 (cell D15) are calculated by multiplying the $150 variable cost per unit (cell

a

b
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D6) by 700 units (cell D8). Fixed costs of $50,000 come from the top section (cell D7). The contribution margin of $70,000 is
calculated by subtracting variable costs from sales, and profit of $20,000 is calculated by subtracting fixed costs from the
contribution margin.

Expanding the Use of Sensitivity Analysis
Question: Although the focus of sensitivity analysis is typically on how changes in variables will affect profit (as shown in Figure
3.5 “Sensitivity Analysis for Snowboard Company”), accountants also use sensitivity analysis to determine the impact of changes
in variables on the break-even point and target profit. How is sensitivity analysis used to evaluate the impact changes in variables
will have on break-even and target profit points?

Answer: Let’s look at an example for Snowboard Company. Assume the company is able to charge $275 per unit, instead of $250
per unit. How many units must Snowboard Company sell to break even? The following calculation is based on the shortcut formula
presented earlier in the chapter:

Q=(F + Target Profit) / (S − V) x Q=($50,000+$0)÷($275−$150) x  Q=$50,000 / $125 

Q=400 units

Thus if the sales price per unit increases from $250 to $275, the break-even point decreases from 500 units (calculated earlier) to
400 units, which is a decrease of 100 units.

How would this same increase in sales price change the required number of units sold to achieve a profit of $30,000? We apply the
same shortcut formula:

Q=(F + Target Profit) / (S − V)Q=($50,000+$30,000) / ($275−$150) x Q=$80,000 / $125

Q=640 units

Thus if the sales price per unit increases from $250 to $275, the number of units sold to achieve a profit of $30,000 decreases from
800 units (calculated earlier) to 640 units, which is a decrease of 160 units.

Business in Action 3.2

Performing Sensitivity Analysis for a Brewpub
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Three entrepreneurs in California were looking for investors and banks to finance a new brewpub. Brewpubs focus on two
segments: food from the restaurant segment, and freshly brewed beer from the beer production segment. All parties involved in the
process of raising money—potential investors and banks, as well as the three entrepreneurs (i.e., the owners)—wanted to know
what the new business’s projected profits would be. After months of research, the owners created a financial model that provided
this information. Projected profits were slightly more than $300,000 for the first year (from sales of $1.95 million) and were
expected to increase in each of the next four years.

One of the owners asked, “What if our projected revenues are too high? What will happen to profits if sales are lower than we
expect? After all, we will have debt of well over $1 million, and I don’t want anyone coming after my personal assets if the
business doesn’t have the money to pay!” Although all three owners felt the financial model was reasonably accurate, they decided
to find the break-even point and the resulting margin of safety.

Because a brewpub does not sell “units” of a specific product, the owners found the break-even point in sales dollars. The owners
knew the contribution margin ratio and all fixed costs from the financial model. With this information, they were able to calculate
the break-even point and margin of safety. The worried owner was relieved to discover that sales could drop over 35 percent from
initial projections before the brewpub incurred an operating loss.

Key Takeaway
Sensitivity analysis shows how the cost-volume-profit model will change with changes in any of its variables. Although the
focus is typically on how changes in variables affect profit, accountants often analyze the impact on the break-even point and
target profit as well.

 

Check Yourself

This problem is an extension of an earlier check yourself.   Recall that International Printer Machines (IPM) builds
three computer printer models: Inkjet, Laser, and Color Laser. Base case information for these three products is as
follows:

 Inkjet Laser Color Laser Total

Selling price per unit $250 $400 $1,600  

Variable cost per unit $100 $150 $   800  

Expected unit sales (annual) 12,000 6,000 2,000 20,000

Sales mix 60 percent 30 percent 10 percent 100 percent

Total annual fixed costs are $5,000,000. Assume that each scenario that follows is independent of the others. Unless stated
otherwise, the variables are the same as in the base case.

1. Prepare a contribution margin income statement for the base case. Use the format shown in Figure 3.4 “Income Statement for
Amy’s Accounting Service”.

2. How will total profit change if the Laser sales price increases by 10 percent? (Hint:Compare your result with requirement 1.)
3. How will total profit change if the Inkjet sales volume decreases by 4,000 units and the sales volume of other products remains

the same?
4. How will total profit change if fixed costs decrease by 20 percent?

Solution

Base Case:
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1. 

2. Laser sales price increases 10 percent:

Total profit would increase $240,000 (from loss of $100,000 in base case to profit of $140,000 in this scenario).

3. Inkjet sales volume decreases 4,000 units:

Total profit would decrease $600,000 (from loss of $100,000 in base case to loss of $700,000 in this scenario).

4. Fixed costs decrease 20 percent:

Total profit would increase $1,000,000 (from loss of $100,000 in base case to profit of $900,000 in this scenario).

 

3.4 Impact of Cost Structure on Cost-Volume-Profit Analysis

Learning Objectives

1. Understand how cost structure affects cost-volume-profit sensitivity analysis.
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Question: Describing an organization’s cost structure helps us to understand the amount of fixed and variable costs within the
organization. What is meant by the term cost structure?

Answer: Cost structure is the term used to describe the proportion of fixed and variable costs to total costs. For example, if a
company has $80,000 in fixed costs and $20,000 in variable costs, the cost structure is described as 80 percent fixed costs and 20
percent variable costs.

Question: Operating leverage  refers to the level of fixed costs within an organization. How do we determine if a company has high
operating leverage?

Answer: Companies with a relatively high proportion of fixed costs have high operating leverage. For example, companies that
produce computer processors, such as NEC and Intel, tend to make large investments in production facilities and equipment and
therefore have a cost structure with high fixed costs. Businesses that rely on direct labor and direct materials, such as auto repair
shops, tend to have higher variable costs than fixed costs.

Operating leverage is an important concept because it affects how sensitive profits are to changes in sales volume. This is best
illustrated by comparing two companies with identical sales and profits but with different cost structures, as we do in Figure 3.6
“Operating Leverage Example”. High Operating Leverage Company (HOLC) has relatively high fixed costs, and Low Operating
Leverage Company (LOLC) has relatively low fixed costs.

Figure 3.6 Operating Leverage Example

One way to observe the importance of operating leverage is to compare the break-even point in sales dollars for each company.
HOLC needs sales of $375,000 to break even (= $300,000 ÷ 0.80), whereas LOLC needs sales of $166,667 to break even (=
$50,000 ÷ 0.30).

Question: Why don’t all companies strive for low operating leverage to lower the break-even point?

Answer: In Figure 3.6 “Operating Leverage Example”, LOLC looks better up to the sales point of $500,000 and profit of $100,000.
However, once sales exceed $500,000, HOLC will have higher profit than LOLC. This is because every additional dollar in sales
will provide $0.80 in profit for HOLC (80 percent contribution margin ratio), and only $0.30 in profit for LOLC (30 percent
contribution margin ratio). If a company is relatively certain of increasing sales, then it makes sense to have higher operating
leverage.

Financial advisers often say, “the higher the risk, the higher the potential profit,” which can also be stated as “the higher the risk,
the higher the potential loss.” The same applies to operating leverage. Higher operating leverage can lead to higher profit.
However, high operating leverage companies that encounter declining sales tend to feel the negative impact more than companies
with low operating leverage.

To prove this point, let’s assume both companies in Figure 3.6″Operating Leverage Example” experience a 30 percent decrease in
sales. HOLC’s profit would decrease by $120,000 (= 30 percent × $400,000 contribution margin) and LOLC’s profit would
decrease by $45,000 (= 30 percent × $150,000 contribution margin). HOLC would certainly feel the pain more than LOLC.
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Now assume both companies in Figure 3.6 “Operating Leverage Example” experience a 30 percent increase in sales. HOLC’s
profit would increase by $120,000 (= 30 percent × $400,000 contribution margin) and LOLC’s profit would increase by $45,000 (=
30 percent × $150,000 contribution margin). HOLC benefits more from increased sales than LOLC.

Key Takeaways
The cost structure of a firm describes the proportion of fixed and variable costs to total costs. Operating leverage refers to the
level of fixed costs within an organization. The term “high operating leverage” is used to describe companies with relatively
high fixed costs. Firms with high operating leverage tend to profit more from increasing sales, and lose more from decreasing
sales than a similar firm with low operating leverage.

3.5 Using a Contribution Margin When Faced with Resource Constraints
Learning Objective
1. Use an alternative form of contribution margin when faced with a resource constraint.

Question: Many companies have limited resources in such areas as labor hours, machine hours, facilities, and materials. These
constraints will likely affect a company’s ability to produce goods or provide services. When a company that produces multiple
products faces a constraint, managers often calculate the contribution margin per unit of constraint in addition to the contribution
margin per unit. The contribution margin per unit of constraint  is the contribution margin per unit divided by the units of
constrained resource required to produce one unit of product. How is this measure used by managers to make decisions when faced
with resource constraints?

Answer: Let’s examine the Kayaks-For-Fun example introduced earlier in the chapter. The company produces two kayak models,
River and Sea. Based on the information shown, Kayaks-For-Fun would prefer to sell more of the River model because it has the
highest contribution margin per unit.

Kayaks-For-Fun has a total of 320 labor hours available each month. The specialized skills required to build the kayaks makes it
difficult for management to find additional workers. Assume the River model requires 4 labor hours per unit and the Sea model
requires 1 labor hour per unit (most of the variable cost for the Sea model is related to expensive materials required for production).
Kayaks-For-Fun sells everything it produces. Given its labor hours constraint, the company would prefer to maximize the
contribution margin per labor hour.

Based on this information, Kayaks-For-Fun would prefer to sell the Sea model because it provides a contribution margin per labor
hour of $150 versus $100 for the River model. The company would prefer only to make the Sea model, which would yield a total
contribution margin of $48,000 (= $150 × 320 hours). If the River model were the only model produced, the total contribution
margin to the company would be $32,000 (= $100 × 320 hours).

Analysis such as this often leads to further investigation. It may be that Kayaks-For-Fun can find additional labor to alleviate this
resource constraint. Or perhaps the production process can be modified in a way that reduces the labor required to build the River
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model (e.g., through increased automation). Whatever the outcome, companies with limited resources are wise to calculate the
contribution margin per unit of constrained resource.

Key Takeaway
Many organizations operate with limited resources in areas such as labor hours, machine hours, facilities, or materials. The
contribution margin per unit of constraint is a helpful measure in determining how constrained resources should be utilized.

 

Check Yourself
This knowledge check is based on the information for Kayaks-For-Fun presented previously. Assume Kayaks-For-Fun found
additional labor, thereby eliminating this resource constraint. However, the company now faces limited available machine hours. It
has a total of 3,000 machine hours available each month. The River model requires 16 machine hours per unit, and the Sea model
requires 10 machine hours per unit.

1. Calculate the contribution margin per unit of constrained resource for each model.
2. Which model would Kayaks-For-Fun prefer to sell to maximize overall company profit?

Solution:

1. 
2. Kayaks-For-Fun would prefer to sell the River model because it provides a contribution margin per machine hour of $25

compared to $15 for the Sea model. If only the River model were sold, the total contribution margin would be $75,000 (= $25 ×
3,000 machine hours). If only the Sea model were sold, the total contribution margin would be $45,000 (= $15 × 3,000 machine
hours).

 

3.6 Using Variable Costing to Make Decisions

Learning Objective

1. Understand how managers use variable costing to make decisions.

 

In Chapter 2, we discussed how to report manufacturing costs and nonmanufacturing costs following U.S. Generally Accepted
Accounting Principles (U.S. GAAP). Under U.S. GAAP, all nonmanufacturing costs (selling and administrative costs) are treated
as period costs because they are expensed on the income statement in the period in which they are incurred. All costs associated
with production are treated as product costs, including direct materials, direct labor, and fixed and variable manufacturing
overhead. These costs are attached to inventory as an asset on the balance sheet until the goods are sold, at which point the costs are
transferred to cost of goods sold on the income statement as an expense. This method of accounting is called absorption
costing because all manufacturing overhead costs (fixed and variable) are absorbed into inventory until the goods are sold. (The
term full costing is also used to describe absorption costing.)

Question: Although absorption costing is used for external reporting, managers often prefer to use an alternative costing approach
for internal reporting purposes called variable costing. What is variable costing, and how does it compare to absorption costing?

Answer: Variable costing requires that all variable production costs be included in inventory, and all fixed production costs (fixed
manufacturing overhead) be reported as period costs. Thus all fixed production costs are expensed as incurred.

The only difference between absorption costing and variable costing is in the treatment of fixed manufacturing overhead. Using
absorption costing, fixed manufacturing overhead is reported as a product cost. Using variable costing, fixed manufacturing
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overhead is reported as a period cost. Figure  “Absorption Costing Versus Variable Costing” summarizes the similarities and
differences between absorption costing and variable costing.

Figure 3.7 Absorption Costing Versus Variable Costing

Impact of Absorption Costing and Variable Costing on Profit
Question: If a company uses just-in-time inventory, and therefore has no beginning or ending inventory, profit will be exactly the
same regardless of the costing approach used. However, most companies have units of product in inventory at the end of the
reporting period. How does the use of absorption costing affect the value of ending inventory?

Answer: Since absorption costing includes fixed manufacturing overhead as a product cost, all products that remain in ending
inventory (i.e., are unsold at the end of the period) include a portion of fixed manufacturing overhead costs as an asset on the
balance sheet. Since variable costing treats fixed manufacturing overhead costs as period costs, all fixed manufacturing overhead
costs are expensed on the income statement when incurred. Thus if the quantity of units produced exceeds the quantity of units
sold, absorption costing will result in higher profit.

We illustrate this concept with an example. The following information is for Bullard Company, a producer of clock radios:
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Assume Bullard has no finished goods inventory at the beginning of month 1. We will look at absorption costing versus variable
costing for three different scenarios:

Month 1 scenario: 10,000 units produced equals 10,000 units sold
Month 2 scenario: 10,000 units produced is greater than 9,000 units sold
Month 3 scenario: 10,000 units produced is less than 11,000 units sold

Month 1: Number of Units Produced Equals Number of Units Sold

Question: During month 1, Bullard Company sells all 10,000 units produced during the month. How does operating profit compare
using absorption costing and variable costing when the number of units produced equals the number of units sold?

Answer: Figure 3.8 “Number of Units Produced Equals Number of Units Sold” presents the results for each costing method. Notice
that the absorption costing income statement is called a traditional income statement, and the variable costing income statement is
called a contribution margin income statement.

As you review Figure 3.8 “Number of Units Produced Equals Number of Units Sold”, notice that when the number of units
produced equals the number sold, profit totaling $90,000 is identical for both costing methods. With absorption costing, fixed
manufacturing overhead costs are fully expensed because all units produced are sold (there is no ending inventory). With variable
costing, fixed manufacturing overhead costs are treated as period costs and therefore are always expensed in the period incurred.
Because all other costs are treated the same regardless of the costing method used, profit is identical when the number of units
produced and sold is the same.

Figure 3.8 Number of Units Produced Equals Number of Units Sold

 $250,000 = $25 × 10,000 units sold.

 $110,000 = ($4 per unit fixed production cost × 10,000 units sold) + ($7 per unit variable production cost × 10,000 units sold).

 $70,000 = $7 per unit variable production cost × 10,000 units sold.

 $50,000 = $20,000 fixed selling and admin. cost + ($3 per unit variable selling and admin. cost × 10,000 units sold).

 $30,000 = $3 per unit variable selling and admin. cost × 10,000 units sold.

 Variable costing treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costs are expensed
in the period incurred regardless of the level of sales.

a

b

c

d

e

f
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 Given.

Month 2: Number of Units Produced Is Greater Than Number of Units Sold
Question: During month 2, Bullard Company produces 10,000 units but sells only 9,000 units. How does operating profit compare
using absorption costing and variable costing when the number of units produced is greater than the number of units sold?

Answer: Figure 3.9 “Number of Units Produced Is Greater Than Number of Units Sold” presents the results for each costing
method. Notice that absorption costing results in higher profit. When absorption costing is used, a portion of fixed manufacturing
overhead costs remains in ending inventory as an asset on the balance sheet until the goods are sold. However, variable costing
requires that all fixed manufacturing overhead costs be expensed as incurred regardless of the level of sales. Thus when more units
are produced than are sold, variable costing results in higher costs and lower profit.

The difference in profit between the two methods of $4,000 (= $79,000 − $75,000) is attributed to the $4 per unit fixed
manufacturing overhead cost assigned to the 1,000 units in ending inventory using absorption costing ($4,000 = $4 × 1,000 units).

Figure 3.9 Number of Units Produced Is Greater Than Number of Units Sold

 $225,000 = $25 × 9,000 units sold.

 $99,000 = ($4 per unit fixed production cost × 9,000 units sold) + ($7 per unit variable production cost × 9,000 units sold).

 $63,000 = $7 per unit variable production cost × 9,000 units sold.

 $47,000 = $20,000 fixed selling and admin. cost + ($3 per unit variable selling and admin. cost × 9,000 units sold).

 $27,000 = $3 per unit variable selling and admin. cost × 9,000 units sold.

 Variable costing always treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costs are
expensed in the period incurred regardless of the level of sales.

 Given.

g
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Month 3: Number of Units Produced Is Less Than Number of Units Sold
Question: During month 3, Bullard Company produces 10,000 units but sells 11,000 units (1,000 units were left over from month 2
and therefore were in inventory at the beginning of month 3). How does operating profit compare using absorption costing and
variable costing when the number of units produced is less than the number of units sold?

Answer: Figure 3.10 “Number of Units Produced Is Less Than Number of Units Sold” presents the results for each costing method.
Using variable costing, the $40,000 in fixed manufacturing overhead costs continues to be expensed when incurred. However,
using absorption costing, the entire $40,000 is expensed because all 10,000 units produced were sold; an additional $4,000 related
to the 1,000 units produced last month and pulled from inventory this month is also expensed. Thus when fewer units are produced
than are sold, absorption costing results in higher costs and lower profit.

The difference in profit between the two methods of $4,000 (= $105,000 − $101,000) is attributed to the $4 per unit fixed
manufacturing overhead cost assigned to the 1,000 units in inventory on the balance sheet at the end of month 2 and recorded as
cost of goods sold during month 3 using absorption costing ($4,000 = $4 × 1,000 units).

Figure 3.10 Number of Units Produced Is Less Than Number of Units Sold

 $275,000 = $25 × 11,000 units sold.

 $121,000 = ($4 per unit fixed production cost × 11,000 units sold) + ($7 per unit variable production cost × 11,000 units sold).

 $77,000 = $7 per unit variable production cost × 11,000 units sold.

 $53,000 = $20,000 fixed selling and admin. cost + ($3 per unit variable selling and admin. cost × 11,000 units sold).

 $33,000 = $3 per unit variable selling and admin. cost × 11,000 units sold.

 Variable costing always treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costs are
expensed in the period incurred regardless of the level of sales.

a

b

c

d

e

f
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 Given.

Advantages of Using Variable Costing
Question: Why do organizations use variable costing?

Answer: Variable costing provides managers with the information necessary to prepare a contribution margin income statement,
which leads to more effective cost-volume-profit (CVP) analysis. By separating variable and fixed costs, managers are able to
determine contribution margin ratios, break-even points, and target profit points, and to perform sensitivity analysis. Conversely,
absorption costing meets the requirements of U.S. GAAP, but is not as useful for internal decision-making purposes.

Another advantage of using variable costing internally is that it prevents managers from increasing production solely for the
purpose of inflating profit. For example, assume the manager at Bullard Company will receive a bonus for reaching a certain profit
target but expects to be $15,000 short of the target. The company uses absorption costing, and the manager realizes increasing
production (and therefore increasing inventory levels) will increase profit. The manager decides to produce 20,000 units in month
4, even though only 10,000 units will be sold. Half of the $40,000 in fixed production cost ($20,000) will be included in inventory
at the end of the period, thereby lowering expenses on the income statement and increasing profit by $20,000. At some point, this
will catch up to the manager because the company will have excess or obsolete inventory in future months. However, in the short
run, the manager will increase profit by increasing production. This strategy does not work with variable costing because all fixed
manufacturing overhead costs are expensed as incurred, regardless of the level of sales.

Key Takeaways

The only difference between absorption costing and variable costing is in the treatment of fixed manufacturing overhead costs.
Absorption costing treats fixed manufacturing overhead as a product cost (included in inventory on the balance sheet until sold),
while variable costing treats fixed manufacturing overhead as a period cost (expensed on the income statement as incurred).

When comparing absorption costing with variable costing, the following three rules apply: (1) When units produced equals
units sold, profit is the same for both costing approaches. (2) When units produced is greater than units sold, absorption costing
yields the highest profit. (3) When units produced is less than units sold, variable costing yields the highest profit.

 

Check Yourself
Winter Sports, Inc., produces snowboards. The company has no finished goods inventory at the beginning of year 1. The following
information pertains to Winter Sports, Inc.,:

g
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1. All 100,000 units produced during year 1 are sold during year 1.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

2. Although 100,000 units are produced during year 2, only 80,000 are sold during the year. The remaining 20,000 units are in
finished goods inventory at the end of year 2.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

Solution

1. Traditional income statement (absorption costing), year 1:

 $20,000,000 = $200 × 100,000 units sold.

 $13,500,000 = ($5 per unit fixed production cost × 100,000 units sold) + ($130 per unit variable production cost × 100,000
units sold).

 $1,800,000 = $800,000 fixed selling and admin. cost + ($10 per unit variable selling and admin. cost × 100,000 units sold).

2. Contribution margin income statement (variable costing), year 1:

a

b

c

https://libretexts.org/
https://biz.libretexts.org/@go/page/51391?pdf


3.28 https://biz.libretexts.org/@go/page/51391

 $20,000,000 = $200 × 100,000 units sold.

 $13,000,000 = $130 per unit variable production cost × 100,000 units sold.

 $1,000,000 = $10 per unit variable selling and admin. cost × 100,000 units sold.

 Variable costing treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costs are
expensed in the period incurred regardless of the level of sales.

 Given.

1. Traditional income statement (absorption costing), year 2:

 $16,000,000 = $200 × 80,000 units sold.

 $10,800,000 = ($5 per unit fixed production cost × 80,000 units sold) + ($130 per unit variable production cost × 80,000
units sold).

 

2. Contribution margin income statement (variable costing), year 2:

a

b

c

d

e

a

b
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 $16,000,000 = $200 × 80,000 units sold.

 $10,400,000 = $130 per unit variable production cost × 80,000 units sold.

 $800,000 = $10 per unit variable selling and admin. cost × 80,000 units sold.

 Variable costing treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costs are
expensed in the period incurred regardless of the level of sales.

 Given.

 

End-of-Chapter Exercises

Questions
1. Describe the components of the profit equation.
2. What is the difference between a variable cost and a fixed cost? Provide examples of each.
3. You are asked to find the break-even point in units and in sales dollars. What does this mean?
4. You are asked to find the target profit in units and in sales dollars. What does this mean?
5. For a company with one product, describe the equation used to calculate the break-even point or target profit in (a) units, and

(b) sales dollars.
6. Distinguish between contribution margin per unit and contribution margin ratio.
7. What does the term margin of safety mean? How might management use this information?
8. How does the break-even point equation change for a company with multiple products or services compared to a single-product

company?
9. Describe the assumptions made to simplify the cost-volume-profit analysis described in the chapter.

10. What is sensitivity analysis and how might it help those performing cost-volume-profit analysis?
11. If you are asked to review the cost structure of an organization, what are you being asked to do?
12. When might the contribution margin per unit of constraint be more effective than the contribution margin per unit for making

decisions?
13. Describe the difference between absorption costing and variable costing.
14. Why do some organizations use variable costing?

Brief Exercises
15. Planning at Snowboard Company. Refer to the dialogue at Snowboard Company presented at the beginning of the chapter.
What information is Recilia, vice president of sales, requesting from Lisa, the company accountant? How does Recilia plan on
using this information?

a

b

c

d

e
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16. Contribution Margin Calculations. Ace Company sells lawn mowers for $200 per unit. Variable cost per unit is $40, and
fixed costs total $4,000. Find (a) the contribution margin per unit, and (b) the contribution margin ratio.

17. Weighted Average Contribution Margin Calculation. Radio Control, Inc., sells radio controlled cars for $300 per unit
representing 80 percent of total sales, and radio controlled boats for $400 per unit representing 20 percent of total sales. Variable
cost per unit is $150 for cars and $300 for boats. Find (a) the contribution margin per unit for each product, and (b) the weighted
average contribution margin per unit.

18. Sensitivity Analysis, Sales Price. Refer to the base case for Snowboard Company presented in the first column of Figure 3.5
“Sensitivity Analysis for Snowboard Company”. Assume the unit sales price decreases by 10 percent. Calculate (a) the new
projected profit, (b) the dollar change in profit from the base case, and (c) the percent change in profit from the base case.

19. Sensitivity Analysis, Unit Sales. Refer to the base case for Snowboard Company presented in the first column of Figure 3.5
“Sensitivity Analysis for Snowboard Company”. Assume the number of units sold increases by 10 percent. Calculate (a) the new
projected profit, (b) the dollar change in profit from the base case, and (c) the percent change in profit from the base case.

20. Operating Leverage. High operating leverage means:

1. The company has relatively low fixed costs.
2. The company has relatively high fixed costs.
3. The company will have to sell more units than a comparable company with low operating leverage to break even.
4. The company will have to sell fewer units than a comparable company with low operating leverage to break even.
5. Both (2) and (3) are correct.
6. Both (1) and (4) are correct.

21. Contribution Margin per Unit of Constraint. Paint Toys Company sells paint ball guns for $100 per unit. Variable cost is $60
per unit. Each paint ball gun requires 1.25 machine hours and 2.00 direct labor hours to produce. Calculate the contribution margin
(a) per unit, (b) per machine hour, and (c) per direct labor hour.

22. Absorption Costing Versus Variable Costing. Describe the difference between absorption costing and variable costing.
Which approach yields the highest profit when the units produced are greater than the units sold? Explain.

Exercises:
23. Break-Even Point and Target Profit Measured in Units (Single Product). Nellie Company has monthly fixed costs totaling
$100,000 and variable costs of $20 per unit. Each unit of product is sold for $25.

Required:

1. Calculate the contribution margin per unit.
2. Find the break-even point in units.
3. How many units must be sold to earn a monthly profit of $40,000?                                                                                             

                                                                                                                                                                                                      
                                                24 . Break-Even Point and Target Profit Measured in Sales Dollars (Single Product).
Nellie Company has monthly fixed costs totaling $100,000 and variable costs of $20 per unit. Each unit of product is sold
for $25 (these data are the same as the previous exercise):

          Required:

                1. Calculate the contribution margin ratio.

2. Find the break-even point in sales dollars.

3. What amount of sales dollars is required to earn a monthly profit of $60,000?

 

25. Margin of Safety (Single Product). Nellie Company has monthly fixed costs totaling $100,000 and variable costs of $20 per
unit. Each unit of product is sold for $25 (these data are the same as the previous exercise). Assume Nellie Company expects to sell
24,000 units of product this coming month.

Required:

1. Find the margin of safety in units.
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2. Find the margin of safety in sales dollars.

26. Break-Even Point and Target Profit Measured in Units (Multiple Products). Hi-Tech Incorporated produces two different
products with the following monthly data.

 Cell GPS Total

Selling price per unit $100 $400  

Variable cost per unit $  40 $240  

Expected unit sales 21,000 9,000 30,000

Sales mix 70 percent 30 percent 100 percent

Fixed costs   $1,800,000

Assume the sales mix remains the same at all levels of sales.

Required:

1. Calculate the weighted average contribution margin per unit.
2. How many units in total must be sold to break even?
3. How many units of each product must be sold to break even?
4. How many units in total must be sold to earn a monthly profit of $180,000?
5. How many units of each product must be sold to earn a monthly profit of $180,000?

27. Break-Even Point and Target Profit Measured in Sales Dollars (Multiple Products). Hi-Tech Incorporated produces two
different products with the following monthly data (these data are the same as the previous exercise).

 Cell GPS Total

Selling price per unit $100 $400  

Variable cost per unit $  40 $240  

Expected unit sales 21,000 9,000 30,000

Sales mix 70 percent 30 percent 100 percent

Fixed costs   $1,800,000

Assume the sales mix remains the same at all levels of sales.

Required:

Round your answers to the nearest hundredth of a percent and nearest dollar where appropriate. (An example for percentage
calculations is 0.434532 = 0.4345 = 43.45 percent; an example for dollar calculations is $378.9787 = $379.)

1. Using the information provided, prepare a contribution margin income statement for the month similar to the one in Figure 3.4
“Income Statement for Amy’s Accounting Service”.

2. Calculate the weighted average contribution margin ratio.
3. Find the break-even point in sales dollars.
4. What amount of sales dollars is required to earn a monthly profit of $540,000?
5. Assume the contribution margin income statement prepared in requirement a is the company’s base case. What is the margin of

safety in sales dollars?

28. Changes in Sales Mix. Hi-Tech Incorporated produces two different products with the following monthly data (these data are
the same as the previous exercise).

 Cell GPS Total
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Selling price per unit $100 $400  

Variable cost per unit $  40 $240  

Expected unit sales 21,000 9,000 30,000

Sales mix 70 percent 30 percent 100 percent

Fixed costs   $1,800,000

Required:

1. If the sales mix shifts to 50 percent Cell and 50 percent GPS, would the break-even point in units increase or decrease? Explain.
(Detailed calculations are not necessary but may be helpful in confirming your answer.)

2. Go back to the original projected sales mix. If the sales mix shifts to 80 percent Cell and 20 percent GPS, would the break-even
point in units increase or decrease? Explain. (Detailed calculations are not necessary but may be helpful in confirming your
answer.)

28. CVP Sensitivity Analysis (Single Product). Bridgeport Company has monthly fixed costs totaling $200,000 and variable costs
of $40 per unit. Each unit of product is sold for $50. Bridgeport expects to sell 30,000 units each month (this is the base case).

Required:

For each of the independent situations in requirements 2 through 4, assume that the number of units sold remains at 30,000.

1. Prepare a contribution margin income statement for the base case.
2. Refer to the base case. What would the operating profit be if the unit sales price increases 10 percent?
3. Refer to the base case. What would the operating profit be if the unit variable cost decreases 20 percent?
4. Refer to the base case. What would the operating profit be if total fixed costs decrease 20 percent?

29. CVP Sensitivity Analysis (Multiple Products). Gonzalez Company produces two different products that have the following
monthly data (this is the base case).

 Cruiser Racer Total

Selling price per unit $300 $1,200  

Variable cost per unit $120 $   720  

Expected unit sales 1,400 600 2,000

Sales mix 70 percent 30 percent 100 percent

Fixed costs   $180,000

Required:

For each of the independent situations in requirements 2 through 4, assume that total sales remains at 2,000 units.

1. Prepare a contribution margin income statement.
2. Refer to the base case. What would the operating profit be if the Cruiser sales price (1) increases 20 percent, or (2) decreases 20

percent?
3. Refer to the base case. What would the operating profit be if the Cruiser sales volume increases 400 units with a corresponding

decrease of 400 units in Racer sales?
4. Refer to the base case. What would the operating profit be if total fixed costs increase five percent? Does this increase in fixed

costs result in higher operating leverage or lower operating leverage? Explain.

30. Contribution Margin with Resource Constraints. CyclePath Company produces two different products that have the
following price and cost characteristics.

 Bicycle Tricycle
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Selling price per unit $200 $100

Variable cost per unit $120 $  50

Management believes that pushing sales of the Bicycle product would maximize company profits because of the high contribution
margin per unit for this product. However, only 50,000 labor hours are available each year, and the Bicycle product requires 4 labor
hours per unit while the Tricycle model requires 2 labor hours per unit. The company sells everything it produces.

Required:

1. Calculate the contribution margin per unit of constrained resource for each model.
2. Which model would CyclePath prefer to sell to maximize overall company profit? Explain.

31. Absorption Costing Versus Variable Costing. Technic Company produces portable CD players. The company has no finished
goods inventory at the beginning of year 1. The following information pertains to Technic Company.

Required:

1. All 50,000 units produced during year 1 are sold during year 1.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

2. Although 50,000 units are produced during year 2, only 40,000 are sold during the year. The remaining 10,000 units are in
finished goods inventory at the end of year 2.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

 

Problems

32. CVP and Sensitivity Analysis (Single Product). Madera Company has annual fixed costs totaling $120,000 and variable costs
of $3 per unit. Each unit of product is sold for $15. Madera expects to sell 12,000 units this year (this is the base case).
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Required:

1. Find the break-even point in units.
2. How many units must be sold to earn an annual profit of $50,000? (Round to the nearest unit.)
3. Find the break-even point in sales dollars.
4. What amount of sales dollars is required to earn an annual profit of $70,000?
5. Find the margin of safety in units and in sales dollars.
6. Prepare a contribution margin income statement for the base case.
7. What will the operating profit (loss) be if the sales price decreases 30 percent? (Assume total sales remains at 12,000 units,

and round to the nearest cent where appropriate.)
8. Go back to the base case. What will the operating profit (loss) be if the variable cost per unit increases 10 percent? (Assume

total sales remains at 12,000 units, and round to the nearest cent where appropriate.)

33. CVP Analysis and Cost Structure (Single Product).Riviera Incorporated produces flat panel televisions. The company has
annual fixed costs totaling $10,000,000 and variable costs of $600 per unit. Each unit of product is sold for $1,000. Riviera expects
to sell 70,000 units this year.

Required:

1. Find the break-even point in units.
2. How many units must be sold to earn an annual profit of $2,000,000?
3. Find the break-even point in sales dollars.
4. What amount of sales dollars is required to earn an annual profit of $500,000?
5. Find the margin of safety in units.
6. Find the margin of safety in sales dollars.
7. How much will operating profit change if fixed costs are 15 percent higher than anticipated? Would this increase

in fixed costs result in higher or lower operating leverage? Explain.

34. CVP Analysis and Sales Mix (Multiple Products). Sierra Books Incorporated produces two different products with the
following monthly data (this is the base case).

1.  Text Lecture Notes Total

Selling price per unit $100 $12  

Variable cost per unit $  60 $  3  

Expected unit sales 21,000 14,000 35,000

Sales mix 60 percent 40 percent 100 percent

Fixed costs   $750,000

Assume the sales mix remains the same at all levels of sales except for requirement i.

Required:

Round to the nearest unit of product, hundredth of a percent, and nearest cent where appropriate. (An example for unit
calculations is 3,231.15 = 3,231; an example for percentage calculations is 0.434532 = 0.4345 = 43.45 percent; an example for
dollar calculations is $378.9787 = $378.98.)

1. Calculate the weighted average contribution margin per unit.
1. How many units in total must be sold to break even?
2. How many units of each product must be sold to break even?
3. How many units in total must be sold to earn a monthly profit of $100,000?
4. How many units of each product must be sold to earn a monthly profit of $100,000?

2. Using the base case information, prepare a contribution margin income statement for the month
3. Calculate the weighted average contribution margin ratio.

https://libretexts.org/
https://biz.libretexts.org/@go/page/51391?pdf


3.35 https://biz.libretexts.org/@go/page/51391

4. Find the break-even point in sales dollars.
5. What amount of sales dollars is required to earn a monthly profit of $80,000?
6. Assume the contribution margin income statement prepared in requirement d is the company’s base case. What is the margin

of safety in sales dollars?
7. If the sales mix shifts more toward the Text product than the Lecture Notes product, would the break-even point in units

increase or decrease? Explain. (Detail calculations are not necessary, but may be helpful in confirming your answer.)

35. CVP Analysis and Cost Structure (Service Company). Conway Electrical Services provides services to two types of clients:
residential and commercial. The company’s contribution margin income statement for the year is shown (this is the base case).
Fixed costs are known in total, but Conway does not allocate fixed costs to each department.

Required:

1. Find the break-even point in sales dollars.
2. What is the margin of safety in sales dollars?
3. What amount of sales dollars is required to earn an annual profit of $750,000?
4. Refer to the base case shown previously. What would the operating profit be if the Commercial variable costs are 20 percent

higher than originally anticipated? How does this increase in Commercial variable costs impact the operating leverage of the
company?

36. CVP and Sensitivity Analysis, Resource Constraint (Multiple Products). Hobby Shop Incorporated produces three different
models with the following annual data (this is the base case).

 Plane Car Boat Total

Selling price per unit $20 $14 $24  

Variable cost per unit $  5 $  7 $  8  

Expected unit sales 30,000 50,000 20,000 100,000

Sales mix 30 percent 50 percent 20 percent 100 percent

Fixed costs    $650,000

Assume the sales mix remains the same at all levels of sales except for requirements i and j.

Required:

Round to the nearest unit of product, hundredth of a percent, and nearest cent where appropriate. (An example for unit calculations
is 3,231.151 = 3,231; an example for percentage calculations is 0.434532 = 0.4345 = 43.45 percent; an example for dollar
calculations is $378.9787 = $378.98.)

1. Calculate the weighted average contribution margin per unit.

1. How many units in total must be sold to break even?
2. How many units of each product must be sold to break even?
3. How many units in total must be sold to earn an annual profit of $500,000?
4. How many units of each product must be sold to earn an annual profit of $500,000?

2. Using the base case information, prepare a contribution margin income statement for the year
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3. Calculate the weighted average contribution margin ratio.
4. Find the break-even point in sales dollars.
5. What amount of sales dollars is required to earn an annual profit of $400,000?
6. Go back to the base case contribution margin income statement prepared in requirement d. What would the operating profit be

if the Plane sales price (1) increases 10 percent, or (2) decreases 10 percent? (Assume total sales remains at 100,000 units.)
7. Go back to the base case contribution margin income statement prepared in requirement d. If the sales mix shifts more toward

the Car product than to the other two products, would the break-even point in units increase or decrease? (Detailed calculations
are not necessary.) Explain.

8. Assume the company has a limited number of labor hours available in production, and management would like to make
efficient use of these labor hours. The Plane product requires 4 labor hours per unit, the Car product requires 3 labor hours per
unit, and the Boat product requires 5 hours per unit. The company sells everything it produces. Based on this information,
calculate the contribution margin per labor hour for each model (round to the nearest cent), and determine the top two models
the company would prefer to sell to maximize overall company profit.

37. Absorption Costing Versus Variable Costing. Wall Tech Company produces wood siding. The company has no finished
goods inventory at the beginning of year 1. The following information pertains to Wall Tech Company.

Required:

1. All 200,000 units produced during year 1 are sold during year 1.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

2. Although 200,000 units are produced during year 2, only 170,000 units are sold during the year. The remaining 30,000 units are
in finished goods inventory at the end of year 2.

1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

3. Although 200,000 units are produced during year 3, a total of 230,000 units are sold during the year. The 30,000 units
remaining in inventory at the end of year 2 are sold during year 3.
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1. Prepare a traditional income statement assuming the company uses absorption costing.
2. Prepare a contribution margin income statement assuming the company uses variable costing.

4. Analyze the results in years 1 through 3 (requirements a through c).

One Step Further: Skill-Building Cases

38. Internet Project: CVP Analysis. Using the Internet, go to the Web site for Nordstrom,
Inc.https://investor.nordstrom.com/financial-information/annual-reports . Find the most recent annual report and print the
income statement (called the consolidated statements of earnings).

Required:

1. Calculate the gross profit percentage (also called the gross margin percentage) by dividing the gross profit by net sales.
2. Explain how the gross profit percentage is different than the contribution margin ratio (no calculations are necessary)?

39. Decision Making: Automated Versus Labor Intensive Production. Wood Furniture, Inc., builds high-quality wood desks.
Management of the company is considering going from a labor-intensive process of building desks to an automated process that
requires expensive machinery and equipment. If the company moves to an automated process, variable production costs will
decrease (direct materials, direct labor, and variable manufacturing overhead) due to improved efficiency, and fixed production
costs will increase as a result of additional depreciation costs. The costs predicted for the coming year are shown. The selling price
is expected to be $900 per unit for both processes.

 Labor-Intensive Process Automated Process

Variable cost of goods sold $490 per unit $290 per unit

Fixed cost of goods sold (annual) $1,000,000 $2,600,000

Variable selling and administrative $10 per unit $10 per unit

Fixed selling and admin. (annual) $400,000 $400,000

Required:

1. Calculate the break-even point in units assuming that (1) the labor-intensive process is used, and (2) the automated process is
used.

2. Explain why there is such a significant difference in break-even points between the labor-intensive process and the automated
process.

3. Assume Wood Furniture, Inc., expects to produce and sell 8,000 units this coming year and is certain sales will grow by at least
10 percent per year in future years. Calculate the expected operating profit assuming that (1) the labor intensive process is used,
and (2) the automated process is used.

4. Using requirement c as a guide, explain whether management should stay with the labor-intensive process or switch to an
automated process.

40. Group Activity: Sensitivity Analysis and Decision Making. Performance Sports produces inflatable rafts used for river
rafting. Sales have grown slowly over the years, and cost increases are causing Performance Sports to incur losses. Financial data
for the most recent year are shown.
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Members of the management group at Performance Sports arrived at these three possible courses of action to return the company to
profitability (each scenario is independent of the others):

Required:

Form groups of two to four students and assign one of the three options listed previously to each group. Each group must perform
the following requirements:

1. Increase the sales price for each raft by 10 percent, which will cause a 5 percent drop in sales volume. Although sales volume
will drop 5 percent, the group believes the increased sales price will more than offset the drop in rafts sold.

2. Decrease the sales price for each raft by 10 percent, which will cause an 8 percent increase in sales volume. Although the sales
price will drop by 10 percent, the group believes an increase in rafts sold will more than offset the sales price reduction.

3. Increase advertising costs by $200,000, which will increase sales volume by 15 percent. Although fixed selling and
administrative costs will increase by $200,000, the group believes the increase in rafts sold will more than offset the increase in
advertising costs.

4. Calculate the projected operating profit (loss) for the option assigned, and determine whether the option is acceptable.
5. Discuss and document the advantages and disadvantages of the option assigned.
6. As a class, discuss each option based on the findings of your group.

41. Sensitivity Analysis Using Excel. Refer to the information for Performance Sports in Skill-Building Case 60. Prepare an Excel
spreadsheet to calculate the operating profit (loss) for the base case and for each of the three scenarios presented in the case. Using
the spreadsheet in the Computer Application box in this chapter as a guide, include “data entry” and “sensitivity analysis results”
sections, and combine variable cost of goods sold and selling and administrative costs on one line and fixed cost of goods sold and
selling and administrative costs on another line.

42. Ethics: Increasing Production to Boost Profit. Hauser Company produces heavy machinery used for snow removal. Over
half of the production costs incurred by Hauser are related to fixed manufacturing overhead. Although the company has maximum
production capacity of 20,000 units per year, only 2,000 units were produced and sold during year 1, yielding $25 million in
operating losses. As required by U.S. GAAP, the company uses absorption costing.

At the beginning of year 2, the board of directors fired the president of the company and began searching for a new president who
was willing to make substantial changes to get the company turned around. One candidate, Paul Glezner, indicated he could turn
the company around within a year. He felt the company was producing too few products, and could benefit from increased
production. The members of the board of directors were impressed and considered Paul’s contract demands: $10,000 in base annual
salary, plus 30 percent of operating profit. Paul made it clear he would help the company for year 2, but intended to move on after
the year ended.

Management of Hauser Company approached you with Paul’s offer and asked you to determine whether the offer is reasonable.
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Required:

1. Assume the company’s sales will remain close to 2,000 units in year 2. How does Paul intend to “turn the company around”
during year 2?

2. Why do you think Paul insists on leaving the company after year 2?
3. What type of costing system would you recommend Hauser Company use during year 2? Explain.

Comprehensive Case
43. CVP and Sensitivity Analysis for a Brewpub. As described in  “Business in Action 3.2”, three entrepreneurs were looking for
private investors and financial institutions to fund a new brewpub near Sacramento, California. This brewpub was to be called
Roseville Brewing Company (RBC).

Brewpubs provide two products to customers: food from the restaurant segment, and freshly brewed beer from the beer production
segment. Both segments are typically in the same building, which allows customers to see the beer brewing process.

After months of research, the three entrepreneurs created a financial model that showed the following projections for the first year
of operations:

In the process of pursuing capital (cash) through private investors and financial institutions, they were asked several questions. The
following is a sample of the questions most commonly asked:

It became clear that the initial financial model was not adequate for answering these questions. After further research, the
entrepreneurs created another financial model that provided the following information for the first year of operations. (Notice that
operating profit of $302,212 is the same as in the first model.)
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Required:

Round your answers to the nearest hundredth of a percent and nearest dollar where appropriate. (An example for percentage
calculations is 0.434532 = 0.4345 = 43.45 percent; an example for dollar calculations is $378.9787 = $379.)

What is the break-even point?
What sales dollars will be required to make $200,000? To make $500,000?
Is the product mix reasonable? (Beer tends to have a higher contribution margin ratio than food, and therefore product mix
assumptions are critical to profit projections.)
What happens to operating profit if the product mix shifts?
How will changes in price affect operating profit?
How much does a pint of beer cost to produce?

1. What were potential investors and financial institutions concerned about when asking the questions listed previously?
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2. Why was the first financial model inappropriate for answering most of the questions asked by investors and bankers? Be
specific.

3. Suppose you are deciding whether to invest in RBC. Which financial ratio would you use to check the reasonableness of RBC’s
projected operating profit as compared with that of similar businesses?

4. Why is it difficult to answer the question “How much does a pint of beer cost to produce?” Which costs would you include in
answering this question?

5. Perform CVP analysis by answering the following questions:

1. What is the break-even point in sales dollars for RBC?
2. What is the margin of safety in sales dollars for RBC?
3. Why is it not possible for RBC to find the break-even point in units?
4. What sales dollars would be required to achieve an operating profit of $200,000 and of $500,000? What assumptions are

made in these calculations?
6. Assume total revenue remains the same, but the product mix changes so that each of the three revenue categories is weighted as

follows: food 70 percent, beer 25 percent, other 5 percent. Prepare a contribution margin income statement to reflect these
changes. How will this shift in product mix affect operating profit?

7. Although the financial model is important, what other strategic factors should RBC and its investors consider?

 Previous Chapter
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4: How Are Relevant Revenues and Costs Used to Make Decisions?

Chapter 4  How Are Relevant Revenues and Costs Used to Make
Decisions?
Bob Lee is president of Best Boards, Inc., a manufacturer of wakeboards. In the face of stiff competition, Best Boards’ profits have
declined steadily over the past few years. Bob is concerned about the decline in profits and has instructed Jim Muller, the vice
president of operations, to do whatever it takes to reduce costs. In fact, Bob offered to pay Jim a bonus equal to 25 percent of any
production cost savings the company achieves during the coming year.

Jim Muller thinks he has a way to cut costs and earn his bonus, and he approaches Bob Lee and Amy Eckstrom, the company’s
accountant, to discuss his plan:

 

Jim: 
Bob and Amy, I hope you’ve had a chance to review my proposal to outsource production. I think it could save the company
thousands of dollars this coming year.

Bob: 
I did review your proposal. Give me a quick summary of what you have in mind.

Jim: 
Our staff accountants tell me that the average unit product cost for our wakeboards is about $110, and we make 10,000
wakeboards each year.

Amy: 
Sounds about right.

Jim: 
My thought is that we could save substantial amounts of money by having an outside supplier make our wakeboards rather than
doing it ourselves. I contacted one reputable wakeboard manufacturer interested in producing the boards for us.

Bob: 
What did you find?

Jim: 
They told me the wakeboards could be purchased from them for $70 a board. This amounts to $40 in savings per unit, and
$400,000 in total savings! Even after my 25 percent bonus of $100,000, Best Boards would save $300,000.

Amy: 
Jim has an interesting idea, but there are some issues that should be considered. Jim, you are correct in stating the average unit
product cost for our wakeboards is $110 given production of 10,000 units per year. However, it is not accurate to assume we will
eliminate $1,100,000, which is $110 per unit cost times 10,000 units, in total production costs by outsourcing production. The
average unit cost includes factory equipment lease payments, along with supervisors’ salaries, and factory rent. These costs don’t
go away quickly if we stop production. The equipment lease is for several years, we are locked into a long-term lease for the
factory building, and we would have to look at our supervisors’ contracts before letting them go.

Bob: 
Can we get a better idea of which costs would be eliminated by outsourcing production, and which costs would remain?

Amy: 
Sure. I’ll get a team working on this right away.

 

Best Boards is facing a decision common to many organizations: whether to build its own product or to have another company
build the product. We will come back to this scenario after describing how companies facing such decisions can use differential
analysis to make wise business decisions.

https://libretexts.org/
https://biz.libretexts.org/@go/page/51392?pdf
https://biz.libretexts.org/Courses/HACC_Central_Pennsylvania's_Community_College/Principles_of_Managerial_Accounting_1/04%3A_How_Are_Relevant_Revenues_and_Costs_Used_to_Make_Decisions


4.2 https://biz.libretexts.org/@go/page/51392

4.1 Using Differential Analysis to Make Decisions

Learning Objective
1. Describe the format used for differential analysis.

 

Differential revenues and costs (also called relevant revenues and costs or incremental revenues and costs) represent the difference
in revenues and costs among alternative courses of action. Analyzing this difference is called differential analysis (or incremental
analysis). We begin with a relatively simple example to establish the format used to perform differential analysis and present more
complicated examples later in the chapter. As you work through this example, notice that we also use the contribution margin
income statement format presented in Chapter 2 “How Do Organizations Identify Cost Behavior Patterns?” and Chapter 3 “How Is
Cost-Volume-Profit Analysis Used for Decision Making?”.

Question: Assume Phillips Accountancy provides bookkeeping, tax, and audit services to its clients. Management believes Phillips
Accountancy has several unprofitable customers and would like to perform differential analysis to find out how profits would
change if Phillips dropped these customers. Alternative 1 includes the annual revenues, costs, and resulting profit if the company
keeps all existing customers. Alternative 2 includes the annual revenues, costs, and resulting profit if the company drops what it
believes are unprofitable customers. How should management decide whether to keep all existing customers or drop certain
customers?

Answer: Figure 4.1 “Differential Analysis for Phillips Accountancy” presents the format used by management to perform
differential analysis. In this case, differential analysis is used to evaluate whether Phillips Accounting should keep all customers or
drop unprofitable customers. The information in Figure 4.1 “Differential Analysis for Phillips Accountancy” confirms that Phillips
Accountancy would be better off dropping the unprofitable customers (Alternative 2), because company profits would increase by
$20,000. The general rule is to select the alternative with the highest differential profit. Take a close look at Figure 4.1 “Differential
Analysis for Phillips Accountancy” before reading the description of this information that follows.

Figure 4.1 Differential Analysis for Phillips Accountancy

Notice that in Figure 4.1 “Differential Analysis for Phillips Accountancy” the columns labeled Alternative 1 and Alternative 2
show revenues, costs, and profit for each alternative. The third column, labeled Differential Amount, presents the differential
revenues and costs and resulting differential profit. Positive amounts appearing in this column indicate Alternative 1 is higher than
Alternative 2. Negative amounts appearing in the Differential Amount column indicate Alternative 1 is lower than Alternative 2.
The fourth column shows whether Alternative 1 is higher or lower than Alternative 2 for each line item.

For example, the differential amount of $1,000,000 for revenue indicates Alternative 1 produces $1,000,000 more in revenue than
Alternative 2. The differential amount of $750,000 for variable costs indicates variable costs are $750,000 higher for Alternative 1
than for Alternative 2. Move to the bottom of Figure 4.1 “Differential Analysis for Phillips Accountancy”. Notice that the
differential amount for profit is negative ($20,000). This indicates that Alternative 1 results in profits that are $20,000 lower than
Alternative 2. Thus Alternative 2 (dropping unprofitable customers) is the desirable course of action.

Notice that the columns labeled Alternative 1 and Alternative 2 show information in summary form (i.e., no detail is provided for
revenues, variable costs, or fixed costs). Some managers may want only this type of summary information, whereas others may
prefer more detailed information. It is important to be flexible with the format, to best meet the needs of managers. We will build
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upon the differential analysis format shown in Figure 4.1 “Differential Analysis for Phillips Accountancy” throughout this chapter,
and show how more detail can easily be provided using the same format.

Next, this chapter focuses on how we use differential analysis to assist in making the following types of decisions:

Make or buy products
Keep or drop product lines
Keep or drop customers
Accept or reject special customer orders

Key Takeaways
Differential revenues and costs represent the difference in revenues and costs among alternative courses of action. Analyzing
this difference is called differential analysis. Differential analysis is useful in making managerial decisions related to making or
buying products, keeping or dropping product lines, keeping or dropping customers, and accepting or rejecting special customer
orders.

 

Check Yourself
Coffee Express is a small coffee shop looking to expand its product offerings beyond coffee. The company is evaluating two
alternatives—sandwiches and cookies. Annual projections for sales of sandwiches are as follows: sales, $18,000; variable costs,
$13,000; and fixed costs, $500. Annual projections for sales of cookies are as follows: sales, $10,000; variable costs, $3,000; and
no additional fixed costs.

Using the format in Figure 4.1 “Differential Analysis for Phillips Accountancy”, perform differential analysis to determine which
alternative is more profitable, and by how much. Assume adding sandwiches is Alternative 1 and adding cookies is Alternative 2.

Solution

As shown in the differential analysis given, selling cookies is the most profitable alternative. Selling cookies results in profits of
$7,000 for the year, which is $2,500 higher than the sandwich alternative.  However it could be argued that both should be added
and that would increase profit by 11,500.  But if the choice needs to be made between one or the other then lining up the
alternatives side by side to see the differences would be appropriate.

 
 

4.2 Make-or-Buy Decisions
Learning Objective
1. Use differential analysis for make-or-buy decisions.

 

Question: With the differential analysis format in hand, we can now go back to Best Boards, Inc., introduced at the beginning of the
chapter. Recall that Best Boards produces each wakeboard for $110, and Jim Muller, vice president of operations, received a bid
for $70 per board from an outside manufacturer. Best Boards’ president asked the company’s accountant, Amy Eckstrom, to
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investigate whether it makes sense for Best Boards to hire an outside company to produce the wakeboards. What information
should Amy provide that will help management make this decision?

Answer: Table 4.1 “Make-or-Buy Decision” presents the costs that the vice president of operations at Best Boards must evaluate in
deciding whether to make the wakeboards or buy them from an outside company. This is called a make-or-buy decision because the
company must decide whether to make the product internally or buy the product from an outside firm (often called outsourcing).

Table 4.1 Make-or-Buy Decision

 Costs to Make Wakeboard Costs to Buy Wakeboard

Variable production costs

Direct materials Wakeboards from supplier

Direct labor  

Manufacturing overhead  

Fixed production costs

Factory equipment lease Factory equipment lease

Factory building rent Factory building rent

Supervisor salaries Supervisor salaries

Determining Differential Product Costs

Question: What information did Amy find to help Best Boards with the decision whether to make their own wakeboards or buy them
from an outside supplier?

Answer: After further research, Amy identified the following product costs associated with wakeboard production at Best Boards:

Since Best Boards produces 10,000 wakeboards each year, the product cost per unit is $110 (= $1,100,000 ÷ 10,000 units).
However, Amy must identify which of the costs listed previously are differential costs if the company acquires the wakeboards
from an outside producer. That is, Amy must determine which costs will change and which will remain the same. Here’s what she
found:

All variable production costs will be eliminated if Best Boards buys the wakeboards rather than making them. These are
differential costs.
The factory equipment lease will continue for several years whether Best Boards makes or buys the wakeboards. This is not a
differential cost.
The factory building lease covers several years, so this cost will continue whether Best Boards makes or buys the wakeboards.
This is not a differential cost.
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One of Best Boards’ two production supervisors was hired recently, is paid $50,000 per year, and can be let go if needed. This is
a differential cost.
The other of Best Boards’ two production supervisors has been with the company for several years, is paid $90,000 per year,
and has five years remaining on her contract. This is not a differential cost.

Question: Amy must now prepare a differential analysis to determine which alternative is best for the company. Her analysis
appears in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards, Inc.”. Because the focus of make-or-buy decisions is on
product costs, and because sales revenue is not differential to this decision, it is not necessary to include sales revenue in the
analysis. This in turn eliminates the need to show the contribution margin or net income. (Even if sales revenue were included, the
outcome would remain the same.) What does Amy’s analysis tell us?

Figure 4.2 Make-or-Buy Differential Analysis for Best Boards, Inc.

 $700,000 = $70 per unit × 10,000 units.

 One supervisor must be paid $90,000 per year even if the company buys the product. The other supervisor, who is paid $50,000
per year, can be let go if the company buys the product.

Answer: Realizing that the information shown in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards, Inc.” does not
provide the savings initially hoped for, Amy presents the unfavorable analysis to Jim Muller and the company’s president, Bob Lee.

Bob: 
Hi, Amy, what have you got for us?

Amy: 
As you can see from my analysis, outsourcing the production of our wakeboards does not reduce overall production costs.

Jim: 
How can that be? I got a bid from an outside supplier for $70 per board, and our cost to produce the very same board is $110.

Amy: 
As I mentioned before, the $110 includes costs that do not go away if we outsource production. Let’s look at my analysis.
Alternative 1 represents the production costs we incur to make the board ourselves, and Alternative 2 represents the costs we incur
if we buy the board from an outside supplier using Jim’s quote of $70 each.

Jim: 
Well, this certainly explains where the $110 product cost per board comes from if we produce the boards ourselves. I see the total
cost of $1,100,000. Divide this by 10,000 units produced annually, and the resulting cost per unit is $110.

Amy: 
Exactly! Now let’s look at Alternative 2 more carefully. Although we eliminate all variable product costs such as direct materials
and direct labor by outsourcing production, several fixed product costs remain. We still must lease the factory equipment at a rate

a

b
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of $110,000 per year, and the factory building lease of $290,000 per year is in effect for several more years. Also, one of our
factory supervisors has a long-term contract for $90,000 per year and cannot be let go any time soon. None of these costs can be
eliminated if we outsource production. Add these costs to the $700,000 cost incurred to purchase the boards from a supplier, and
the total cost of $1,190,000 is $90,000 higher than if we produce the boards ourselves.

Bob: 
Perhaps we should consider outsourcing in a few years as these long-term commitments expire. Jim, I commend you for your
creative approach to reducing costs, but the numbers don’t make it feasible for us to discontinue production and buy the products
elsewhere.

Using a Summary Format for Differential Analysis
Question: The Differential Amount column presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards, Inc.”
indicates Best Boards would be better off producing wakeboards internally. However, management may want a more concise
explanation of why production costs are $90,000 higher when outsourcing production. How can we present this information in a
more concise format?

Answer: We show a more concise presentation in Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.”, which
includes the Differential Amount column shown in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards, Inc.” along
with a brief description for each item. Look closely at Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards, Inc.” to
confirm that the Differential Amount column matches Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.”, and
review the explanation of the difference for each line item. As you compare these two figures, notice that only differential costs are
presented in Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.”, and therefore costs for the factory equipment
lease, factory building rent, and a portion of supervisor salaries are excluded from Figure 4.3 “Summary of Differential Analysis
for Best Boards, Inc.”. That is, costs that do not differ from one alternative to another are excluded from the summary differential
analysis since this information is irrelevant to the decision. The amounts in parentheses in Figure 4.3 “Summary of Differential
Analysis for Best Boards, Inc.” indicate a negative impact on profit, and amounts without parentheses indicate a positive impact on
profit.

Figure 4.3 Summary of Differential Analysis for Best Boards, Inc.

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

The analysis shown in Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.” is particularly useful if all costs are not
easily identified, and differential costs can be determined. After all, the goal of differential analysis is to analyze the costs that
differ from one alternative to the next.
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We often use the term avoidable cost to describe a cost that can be avoided, or eliminated, if one alternative is chosen over another.
If Best Boards chooses to buy the product from an outside producer, the company avoids such costs as direct materials, direct labor,
manufacturing overhead, and the salary of one supervisor. In this context, avoidable cost is the same as differential cost.

 

Key Takeaways

Differential analysis requires the identification of all revenues and costs that differ from one alternative to another. In general,
managers select the alternative with the highest profit. If the only differences between the alternatives are with costs (as in the
make-or-buy decision for Best Boards), decision makers would select the alternative with the lowest cost.

 

Check Yourself
Quality Bikes, Inc., currently produces racing bikes. Management is interested in outsourcing production of these bikes to a
reputable manufacturing company that can supply the bikes for $600 per unit. Quality Bikes incurs the following annual production
costs to produce 2,000 racing bikes internally:

Outsourcing production eliminates all variable production costs, the production supervisor’s salary, and factory insurance costs.
Factory building and equipment lease costs will remain the same regardless of the decision to outsource or to produce internally.

1. Perform differential analysis using the format presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards,
Inc.”. Assume making the bike internally is Alternative 1, and buying the bike from an outside manufacturer is Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of outsourcing production using the format presented in Figure 4.3 “Summary of Differential Analysis for

Best Boards, Inc.”.

Solution
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1. 

*$1,200,000 = $600 per unit × 2,000 units.

2. Buying the bikes from an outside supplier is the best alternative. This alternative results in total costs of $1,380,000, providing
$30,000 in savings compared to the $1,410,000 cost of producing bikes internally.

3. 

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

 

4.3 Product Line Decisions

Learning Objective
1. Use differential analysis for product line decisions.

 

Question: As competitors enter the market and as products go through life cycles, managers often must decide whether to keep or
drop product lines. A product line  is a group of related products. The Home Depot, Inc. , has many different product lines such as
appliances, flooring, and paint products. Ford Motor Co. produces a variety of products such as compact cars, trucks, and
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tractors. Companies must continually assess whether they should add new product lines, and whether they should discontinue
current product lines. Differential analysis provides a format for these types of decisions. How would differential analysis be used
to make a product line decision?

Answer: Let’s look at an example of a product line decision. Assume Barbeque Company has three product lines: gas barbecues,
charcoal barbecues, and barbecue accessories. Charcoal barbecue sales have declined in recent years, leading management to
question whether this product line is worth keeping. Barbeque Company would like to consider two alternatives. Alternative 1 is to
retain all three product lines, and Alternative 2 is to eliminate the charcoal barbecues product line. Figure 4.4 “Product Line
Decision” shows the decision facing the manager at Barbeque Company: whether to eliminate or keep the charcoal barbecue
product line.

Figure 4.4 Product Line Decision
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Figure 4.5 “Income Statement for Barbeque Company” presents the income statement for the past year, separated by product line
(this is often referred to as a segmented income statement). Carefully examine Figure 4.5 “Income Statement for Barbeque

https://libretexts.org/
https://biz.libretexts.org/@go/page/51392?pdf


4.11 https://biz.libretexts.org/@go/page/51392

Company”. Notice that the charcoal barbecues product line shows a loss of $8,000 for the year. This is the reason management
would like to consider dropping this product line.

Figure 4.5 Income Statement for Barbeque Company

*Includes cost of goods sold and other variable costs.

The variable costs in Figure 4.5 “Income Statement for Barbeque Company” are related directly to each product line, and thus are
eliminated if the product line is eliminated. That is, all variable costs are differential costs for the two alternatives facing Barbeque
Company.

Question: Notice that two lines appear for fixed costs: direct fixed costs and allocated fixed costs. What is the difference between
direct fixed costs and allocated fixed costs?

Answer: Direct fixed costs are fixed costs that can be traced directly to a product line. Direct fixed costs are often differential costs.
For example, the salary of the manager responsible for charcoal barbecues is easily traced to the charcoal barbecues product line. If
this product line is eliminated, the product line manager’s salary is also eliminated (unless the product line manager has a long-term
employment contract).

Allocated fixed costs (also called common fixed costs) are fixed costs that cannot be traced directly to a product line, and therefore
are assigned to product lines using an allocation process. Allocated fixed costs are typically not differential costs. For example, rent
paid for Barbeque Company’s retail store is allocated to all three product lines because it is not easily traced to each product line.
However, the retail store rent likely will not decrease if the charcoal barbecues product line is eliminated (unless the company
chooses to move to a smaller, less costly store). The charcoal barbecues’ allocation for rent would simply be reallocated to the other
two products. Thus rent for the retail store is an example of an allocated fixed cost that is not a differential cost for the two
alternatives facing Barbeque Company.

Question: How are Barbeque Company’s allocated fixed costs assigned to individual product lines?

Answer: Barbeque Company’s total allocated fixed costs of $120,000 are allocated based on sales. Sales revenue for gas barbecues
totals $450,000, which is 75 percent of total company sales (= $450,000 ÷ $600,000). Thus 75 percent of all allocated fixed costs
are assigned to the gas barbecues product line. This amounts to $90,000 (= $120,000 × 0.75).

Question: Will dropping the charcoal barbecues product line result in higher company profit?

Answer: The differential analysis presented in Figure 4.6 “Product Line Differential Analysis for Barbeque Company” provides the
answer. Panel A shows the income statement for Alternative 1: keeping all three product lines. Panel B shows the income statement
for Alternative 2: dropping the charcoal barbecues product line. And panel C presents the differential analysis for the two
alternatives. The differential analysis in panel C shows that overall profit will decrease by $10,000 if the charcoal barbecue product
line is dropped.

Figure 4.6 Product Line Differential Analysis for Barbeque Company
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 $105,882 = ($450,000 ÷ $510,000) × $120,000.

 $14,118 = ($60,000 ÷ $510,000) × $120,000.

The Differential Amount column in panel C of Figure 4.6 “Product Line Differential Analysis for Barbeque Company” indicates the
company would be better off continuing with all three product lines. However, management may want a more concise explanation
of why profit is $10,000 higher when all three product lines are maintained. We provide such an explanation in Figure 4.7
“Summary of Differential Analysis for Barbeque Company”, which presents the Differential Amount column shown in panel C of
Figure 4.6 “Product Line Differential Analysis for Barbeque Company” along with a brief description for each item. Take a close
look at panel C of Figure 4.6 “Product Line Differential Analysis for Barbeque Company”, confirm that the Differential Amount
column matches Figure 4.7 “Summary of Differential Analysis for Barbeque Company”, and review the explanation of the
difference.

a

b
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Figure 4.7 Summary of Differential Analysis for Barbeque Company

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

Figure 4.7 “Summary of Differential Analysis for Barbeque Company” shows that Barbeque Company will lose sales revenue of
$90,000 if it drops the charcoal barbecues product line. However, it saves variable costs of $40,000 and direct fixed costs of
$40,000 if it drops the charcoal barbecues product line. Because the $80,000 in cost savings is not enough to make up for the
$90,000 loss in sales revenue, profit will decline by $10,000 (= $80,000 − $90,000).

Misleading Allocation of Fixed Costs
Question: How can the charcoal barbecues product line show a loss of $8,000 in Figure 4.6 “Product Line Differential Analysis for
Barbeque Company”, while the company as a whole is better off keeping this product line?

Answer: The answer lies within allocated fixed costs. Even though total allocated fixed costs of $120,000 cannot easily be traced to
each product line, company management wants each product line manager to be aware of these costs. As a result, it uses an
allocation process to assign the costs to product lines. Thus the charcoal barbecues product line is assigned $18,000 in allocated
fixed costs even though these costs cannot be controlled by the product line. If the charcoal barbecues product line is eliminated,
$18,000 in allocated fixed costs is not eliminated. Instead, $18,000 in costs is assigned to the other two product lines.

In many situations, this increased allocation to other product lines may cause other product lines to appear unprofitable. The
message here is to be careful when analyzing segmented information containing cost allocations. Allocated costs are typically not
differential costs, and therefore are typically not relevant to the decision.

An alternative view of the decision facing Barbeque Company—whether to keep or drop the charcoal barbecues product line—is
simply to calculate profitability of this product line before deducting allocated fixed costs. Figure 4.6 “Product Line Differential
Analysis for Barbeque Company” shows a contribution margin of $50,000 for charcoal barbecues. Deduct direct fixed costs of
$40,000 and this product line has a remaining profit of $10,000. This explains why Barbeque Company’s overall profit would be
$10,000 lower if the charcoal barbecues product line were eliminated. (As discussed previously, the allocated fixed costs are
irrelevant to this decision.)

Including Opportunity Costs in Differential Analysis

Managers must often consider the impact of opportunity costs when making decisions. An opportunity cost For example, assume
you have the choice between going to school and working. The opportunity cost of attending school is the lost wages from
working.

Question: In the case of Barbeque Company, assume the company can lease the space currently being used by the charcoal
barbecues product line for $25,000 per year. Thus the opportunity cost (benefit foregone) of keeping the charcoal barbecues is
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$25,000. How does this affect Barbeque Company’s decision to keep or drop charcoal barbecues?

Answer: Figure 4.8 “Differential Analysis with Opportunity Cost for Barbeque Company” provides the answer by simply adding
one item to Figure 4.7 “Summary of Differential Analysis for Barbeque Company”. Barbeque Company would increase profits
$15,000 by dropping the charcoal barbecues.

Figure 4.8 Differential Analysis with Opportunity Cost for Barbeque Company

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

Opportunity costs can also be included in the differential analysis format presented in Figure 4.6 “Product Line Differential
Analysis for Barbeque Company”. Panel C of Figure 4.6 “Product Line Differential Analysis for Barbeque Company” is simply
modified to reflect the opportunity cost, as shown.

Sunk Costs and Differential Analysis
Question: What is a sunk cost, and how do sunk costs affect differential analysis?

Answer: A sunk cost is a cost incurred in the past that cannot be changed by future decisions. For example, suppose Barbeque
Company must dispose of store equipment related to the charcoal barbecues product line if charcoal barbecues are eliminated. The
original cost of this store equipment is a sunk cost and should have no bearing on the decision whether to eliminate charcoal
barbecues. As a general rule, sunk costs are not differential costs.
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Key Takeaways
 

Managers often use differential analysis to determine whether to keep or drop a product line. Direct fixed costs are typically
eliminated if a product line is eliminated, and are considered differential costs. Allocated fixed costs are typically not eliminated
if a product line is eliminated, and are not differential costs. Managers compare sales revenue and costs for each alternative
(keep or drop), and select the alternative with the highest profit.

 

 

Check Yourself
The following annual income statement is for Austin Appliances, Inc., a maker of electrical appliances:

Austin Appliances is concerned about the losses associated with the blenders product line and is considering dropping this product
line. Allocated fixed costs are assigned to product lines based on sales. For example, $56,250 in allocated fixed costs is allocated to
the blenders product line based on the blenders product line sales as a percent of total sales [$56,250 = $150,000 × ($750,000 ÷
$2,000,000)]. If Austin Appliances eliminates a product line, total allocated fixed costs are assigned to the remaining product lines.
All variable costs and direct fixed costs are differential costs.

1. Using the differential analysis format presented in Figure 4.6 “Product Line Differential Analysis for Barbeque Company”,
determine whether Austin Appliances would be better off dropping the blenders product line or keeping the product line.
Support your conclusion.

2. Assume Austin Appliances can lease the warehouse space currently being used by the blenders product line for $15,000 per
year. How does this affect the company’s decision to keep or drop the blenders product line?

3. Summarize the result of dropping the blenders product line and leasing the warehouse space using the format presented in
Figure 4.8 “Differential Analysis with Opportunity Cost for Barbeque Company”.

Solution

1. As shown in the differential analysis given here, Austin Appliances would be better off keeping the blenders product line.
Dropping this product line would result in a drop in total profit of $40,000.
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 $120,000 = ($1,000,000 ÷ $1,250,000) × $150,000.

 $30,000 = ($250,000 ÷ $1,250,000) × $150,000.

2. The $15,000 opportunity cost of keeping all three product lines would not affect the company’s decision to keep the blenders
product line. If the blenders are dropped, total profit will decrease by $40,000. Lease revenue of $15,000 is not enough to offset
the $40,000 decrease in profit. In this scenario, total profit would decrease by $25,000 (= $40,000 − $15,000). This result is
presented formally, as follows:

a

b
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3. 

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

4.4 Customer Decisions
Learning Objective
1. Use differential analysis to decide whether to keep or drop customers.

 

Question: Much like product line decisions, managers often use profitability as a determining factor to decide whether to keep or
drop customers. This is an issue for all types of organizations, including manufacturers, retailers, and service companies. How
does the differential analysis format differ for customer decisions compared to product line decisions?

Answer: Instead of tracing revenues, variable costs, and fixed costs directly to product lines, we track this information by customer.
Fixed costs that cannot be traced directly to customers are allocated to customers. Let’s look at an example for a company called
Colony Landscape Maintenance to identify the similarities and differences between the two formats.

Evaluating Customer Information
Question: Colony Landscape Maintenance provides services to three large customers: Brumfield, Hodges, and Orth. The
segmented income statement in Figure 4.9 “Income Statement for Colony Landscape Maintenance” provides annual revenue and
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cost information by customer. Notice that this information is formatted similarly to the product line information in Figure 4.8
“Differential Analysis with Opportunity Cost for Barbeque Company”. However, instead of tracking information by product line,
here we track information by customer. Examine Figure 4.9 “Income Statement for Colony Landscape Maintenance” carefully and
notice that the Brumfield account shows a loss for the year of $15,000. Should Colony Landscape Maintenance drop the Brumfield
account?

Answer: To answer this question we must take a closer look at the information in Figure 4.9 “Income Statement for Colony
Landscape Maintenance”. The variable costs and direct fixed costs are related directly to each customer, and thus are eliminated if
Colony eliminates the Brumfield account. That is, all variable costs and direct fixed costs are differential costs for the two
alternatives facing Colony. Colony assigns the allocated fixed costs of $20,000 to Brumfield based on sales revenue, and those
costs will continue regardless of Colony’s decision. Thus allocated fixed costs are not differential costs.

Figure 4.9 Income Statement for Colony Landscape Maintenance

Management of Colony Landscape Maintenance would like to know if dropping the Brumfield account would increase overall
company profit. The differential analysis presented in Figure 4.10 “Customer Differential Analysis for Colony Landscape
Maintenance” provides the answer. Panel A shows the income statement for Alternative 1: keeping all three customers. Panel B
shows the income statement for Alternative 2: dropping the Brumfield account. And panel C presents the differential analysis for
both alternatives. The differential analysis presented in panel C shows that overall profit will decrease by $5,000 if Colony drops
the Brumfield account.

Figure 4.10 Customer Differential Analysis for Colony Landscape Maintenance
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 $62,500 = ($500,000 ÷ $800,000) × $100,000.

 $37,500 = ($300,000 ÷ $800,000) × $100,000.

 

We show a more concise explanation in Figure 4.11 “Summary of Differential Analysis for Colony Landscape Maintenance”,
which presents the Differential Amount column shown in panel C of Figure 4.10 “Customer Differential Analysis for Colony
Landscape Maintenance” along with a brief description of each item.

Figure 4.11 Summary of Differential Analysis for Colony Landscape Maintenance

a

b
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Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

An alternative way of handling the decision facing Colony Landscape Maintenance is simply to calculate profitability of the
Brumfield account before deducting allocated fixed costs. Figure 4.11 “Summary of Differential Analysis for Colony Landscape
Maintenance” shows a contribution margin of $30,000 for the Brumfield account. Deduct direct fixed costs of $25,000 and the
customer has a remaining profit of $5,000. This explains why Colony’s overall profit would be $5,000 lower if it eliminated the
Brumfield account.

 

Key Takeaways
Managers use differential analysis to determine whether to keep or drop a customer. The format is similar to the differential
analysis format used for making product line decisions. However, sales revenue, variable costs, and fixed costs are traced
directly to customers rather than to product lines.

 

Check Yourself
The following annual income statement is for Tatum & Associates, a firm that provides legal services to its customers.

Tatum & Associates is concerned about the losses associated with the Elko Corporation account and is considering dropping this
customer. Allocated fixed costs are assigned to customers based on sales. For example, $105,000 in allocated fixed costs is
assigned to Elko based on this customer’s sales as a percent of total sales [$105,000 = $300,000 × ($1,050,000 ÷ $3,000,000)]. If a
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customer is dropped, total allocated fixed costs are assigned to the remaining customers. All variable costs and direct fixed costs
are differential costs.

1. Using the differential analysis format presented in Figure 4.9 “Customer Differential Analysis for Colony Landscape
Maintenance”, determine whether Tatum & Associates would be better off dropping the Elko Corporation account or keeping
the account. Explain your conclusion.

2. Summarize the result of dropping the Elko Corporation account using the differential analysis format presented in Figure 4.11
“Summary of Differential Analysis for Colony Landscape Maintenance”.

Solution

1. As shown in the differential analysis provided, Tatum & Associates would be better off dropping the Elko Corporation account.
Profit is $5,000 lower if the Elko account is retained.

 $184,615 rounded = ($1,200,000 ÷ $1,950,000) × $300,000.a
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 $115,385 rounded = ($750,000 ÷ $1,950,000) × $300,000.

2. 

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

Note: The contribution margin of the customer (Elko) is not enough to cover the direct fixed costs for that customer.

4.5 Review of Cost Terms Used in Differential Analysis

Learning Objective
1. Understand cost terms used in differential analysis.

 

Question: We’ve introduced many new terms in this chapter. What are these important terms, and how do they relate to differential
analysis?

Answer: The important terms introduced in this chapter are outlined here:

Differential analysis requires that we consider all differential revenues and costs—costs that differ from one alternative to another
—when deciding between alternative courses of action. Avoidable costs—costs that can be avoided by selecting a particular course
of action—are always differential costs and must be considered when deciding between alternative courses of action.

Opportunity costs—the benefits foregone when one alternative is selected over another—are differential costs, and must be
included when performing differential analysis. Sunk costs—costs incurred in the past that cannot be changed by future decisions—
are not differential costs because they cannot be changed by future decisions.

Direct fixed costs—fixed costs that can be traced directly to a product line or customer—are differential costs and therefore
pertinent to making decisions. However, we must review these costs on a case-by-case basis because some direct fixed costs may
not be considered differential in spite of being traced directly to a product line. For example, a five-year lease on a warehouse used
solely for one product line is a direct fixed cost but not a differential cost because the costs will continue even if the product line is
eliminated.

Allocated fixed costs—fixed costs that cannot be traced directly to a product—are typically not differential costs. For example, if a
product line is eliminated, these costs are simply allocated to the remaining product lines.

Key Takeaways
When deciding between alternatives, only those revenues and costs that differ from one alternative course of action to another
are relevant. Avoidable costs, opportunity costs, and direct fixed costs typically fall into this category.   Note that in most cases
avoidable costs are also variable costs.  Revenues and costs that do not differ from one alternative course of action to another
are irrelevant to the decision.

b
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Check Yourself
Match each of the following terms with the appropriate definition in the list given.

1. Differential analysis
2. Differential revenues and costs
3. Avoidable costs
4. Sunk costs
5. Direct fixed costs
6. Allocated fixed costs
7. Opportunity costs

 

a. The benefits forgone when one alternative is selected over another.

b. Fixed costs that can be traced directly to a product line.

c  Revenues and costs that differ from one alternative to another.

d  Costs incurred in the past that cannot be changed by future decisions.

e  Costs that can be avoided by selecting a particular course of action.

f  Fixed costs that cannot be traced directly to a product line.

g  Analyzing the difference in revenues and costs from one alternative course of action to another.

Solution

1. g
2. c
3. e
4. d
5. b
6. f
7. a

 

4.6 Special Order Decisions

Learning Objective
1. Use differential analysis for special order decisions.

 

Question: We have already learned that managers use differential analysis for make-or-buy decisions, product line decisions, and
customer decisions. Differential analysis also provides a format that helps managers decide whether to accept special orders made
by customers. What is a special order, and how can differential analysis be used to make a special order decision?

Answer: A special order is a unique one-time order made by a customer almost always at a lower than normal price. Differential
analysis provides a format that helps managers decide whether to accept or reject special orders, as shown in the example that
follows.

Special Order Considerations
Assume Tony’s T-shirts makes shirts for local soccer, baseball, basketball, and other sports teams. The owner, Tony, purchases the
shirts and prints graphics on the shirts for each team. The graphics were designed several years ago, so design costs are no longer
incurred. On average, Tony sells 1,000 shirts each month. Typical monthly financial data follow:
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The monthly information provided relates to the company’s routine monthly operations. A representative of the local high school
recently approached Tony to ask about a one-time special order. The high school will be hosting a statewide track and field event
and is willing to pay Tony’s T-shirts $17 per shirt to make 200 custom T-shirts for the event. Because enough idle capacity exists to
handle this order, it will not affect other sales. That is, Tony has the factory space and machinery available to produce more T-
shirts.

Tony incurs the same variable costs of $13 per unit to produce the special order, and he will pay a firm $600 to design the graphics
that will be printed on the shirts. This special order will have no other effect on Tony’s monthly fixed costs.

Question: Should Tony accept the special order?

Answer: Let’s use differential analysis to answer this question. As shown in Figure 4.12 “Special Order Differential Analysis for
Tony’s T-Shirts”, Alternative 1 assumes Tony rejects the special order, and Alternative 2 assumes he accepts the special order. The
differential analysis in Figure 4.12 “Special Order Differential Analysis for Tony’s T-Shirts” shows that Tony’s would be better off
accepting the special order, as profit increases $200.

Figure 4.12 Special Order Differential Analysis for Tony’s T-Shirts

 $23,400 = $20,000 + ($17 per shirt × 200 shirts).

 $15,600 = $13,000 + ($13 × 200 shirts).

 $4,600 = $4,000 + $600 cost for special order design.

Figure 4.13 “Summary of Differential Analysis for Tony’s T-Shirts” provides an alternative presentation of differential analysis for
Tony’s T-shirts. As discussed earlier in the chapter, this presentation summarizes the differential revenues and costs.

Figure 4.13 Summary of Differential Analysis for Tony’s T-Shirts

a

b

c
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Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

Figure 4.13 “Summary of Differential Analysis for Tony’s T-Shirts” shows the differential revenues and costs for the special order
being considered. If Tony’s T-shirts accepts the special order, sales revenue will increase $3,400 with a corresponding increase in
variable costs of $2,600. Fixed costs will increase by $600 because design work is required for the special order. Thus profit will
increase by $200 (= $3,400 − $2,600 − $600).  The contribution margin for the special order must be enough to cover the change in
fixed costs.

Special Order Assumptions

Question: What assumptions were made with the differential analysis performed for Tony’s T-shirts?

Answer: We made two important assumptions in the Tony’s T-shirts special order example. The first assumption is that Tony’s has
enough idle capacity to handle the order without disrupting regular customer orders. Suppose Tony’s T-shirts is operating at
capacity and cannot produce any more T-shirts. Tony must turn away regular customers to make room for the special order. In this
scenario, the opportunity cost of turning away existing customers must be considered in the differential analysis.

The second assumption is that this is a one-time order, and therefore represents a short-run pricing decision. If Tony’s T-shirts
expects future orders from the high school at the $17 per shirt price, the company must consider the impact this might have on
long-run pricing with other customers. That is, regular customers may hear of this special price and demand the same price,
particularly those customers who have been loyal to Tony’s T-shirts for many years. Tony’s might be forced to lower prices for
regular customers, thereby eroding the company’s profits over time. The key point is that companies evaluating special orders can
drop prices in the short run to cover differential variable and fixed costs. But in the long run, prices must cover all variable and
fixed costs.

Computer Application

Using Excel to Perform Differential Analysis

Managers often perform differential analysis with the help of computer software for several reasons:

Once the format is established, the template can be used repeatedly for different scenarios.
Formulas underlie all calculations, thereby minimizing the potential for math errors and speeding up the process.
Changes can be made easily without having to redo the entire analysis.

An example of how to use Excel to perform differential analysis for the special order scenario presented in Figure 4.12 “Special
Order Differential Analysis for Tony’s T-Shirts” is shown here. Although many accounting courses do not require the use of
computer spreadsheets, you are encouraged to use spreadsheet software like Excel when preparing homework or working review
problems.
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Key Takeaways
Managers often use differential analysis to decide whether to accept a special one-time order made by a customer. Managers
compare sales revenue and costs for each alternative (accept or reject the special order), and select the alternative with the
highest profit. Organizations must be careful to consider the long-run implications of reducing prices for special orders.

 

Check Yourself
The following monthly financial data are for Quicko’s, a company that makes photocopies for its customers. On average, Quicko’s
makes 100,000 copies each month.

Quicko’s is approached by a local restaurant that would like to have 20,000 flyers copied. The restaurant asks Quicko’s to produce
the flyers for 7 cents a copy rather than the standard price of 8 cents. Quicko’s can produce up to 130,000 copies a month, so the
special order will not affect regular customer sales. Variable costs per copy will remain at 5 cents, but production of the restaurant
flyers will require a special copy machine part that costs $250. This special order will have no other effect on monthly fixed costs.

1. Using the differential analysis format presented in Figure 4.12 “Special Order Differential Analysis for Tony’s T-Shirts”,
determine whether Quicko’s would be better off accepting or rejecting the special order.

2. Summarize the result of accepting the special order using the format presented in Figure 4.13 “Summary of Differential
Analysis for Tony’s T-Shirts”.

3. Assume Quicko’s can only produce 100,000 copies per month, and that regular customer sales would decrease as a result of the
special order. Using the differential analysis format presented in Figure 4.12 “Special Order Differential Analysis for Tony’s T-
Shirts”, determine whether Quicko’s would be better off accepting or rejecting the special order.

Solution
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1. 

 $9,400 = $8,000 + ($0.07 per copy × 20,000 copies);or alternative approach: ($0.08 per copy × 100,000 copies) + ($0.07 per
copy × 20,000 copies).

 $6,000 = $5,000 + ($0.05 per copy × 20,000 copies); or alternative approach: $0.05 × 120,000 copies.

 $2,250 = $2,000 + $250 cost for copy machine part.

This analysis shows that Quicko’s would be better off accepting the special order because profit is $150 higher for Alternative
2.

2. 

Note: Amounts shown in parentheses indicate a negative impact on profit, and amounts without parentheses indicate a positive
impact on profit.

3. Assuming Quicko’s has a capacity of 100,000 copies per month, the analysis shows the company would be better off rejecting
the special order because profit is $450 higher for this alternative.  Of course, making calculations is not really necessary. 
Accepting a special order with a price lower than normal when there is not excess capacity will always cause profits to drop.

a

b

c
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 $7,800 = ($0.08 × 80,000 regular customer copies) + ($0.07 × 20,000 special order copies).

 $2,250 = $2,000 + $250 cost for copy machine part.

 

4.7 Cost-Plus Pricing and Target Costing

Learning Objective
1. Understand how to use cost-plus pricing and target costing to establish prices.

 

The previous section focuses on using differential analysis to assess pricing for special orders. Organizations also use other
approaches to establish prices, such as cost-plus pricing and target costing. We cover these two approaches next.

Cost-Plus Pricing

Questions: Companies that produce custom products, such as homes or landscaping for commercial buildings, often have a
difficult time determining a reasonable market price. Prices for these products can be determined using cost-plus pricing. How is
cost-plus pricing used to arrive at a reasonable price?

Answer: Cost-plus pricing starts with an estimate of the costs incurred to build a product or provide a service, and a certain profit
percentage is added to establish the price. For example, a defense contractor working with the government assumes the cost to
build a new fighter jet is $60 million. As there is no open market price for this product, the contractor must come up with an
approach to establishing the price that does not rely on market pricing. Based on industry-wide standards and negotiations with the
government, the contractor requests a 10 percent markup on cost. If the government accepts this proposal, the contractor will
receive $66 million for each plane delivered [$66 million = $60 million + ($60 million × 10 percent)].

The concept of cost-plus pricing sounds simple. However, the difficulty is in determining which costs should be included. Are only
variable product costs included? Should fixed manufacturing overhead be included? What about selling costs? The answers to these
questions depend on the negotiations between buyer and seller, and should be clearly defined in the agreement. When using cost-
plus pricing, it is important to establish in advance which costs are to be included for pricing purposes.

Target Costing
Question: Organizations are constantly trying to find ways to become more efficient and reduce costs. However, once
manufacturing firms design a product and begin production, it is difficult to make significant changes that will reduce costs. How
can target costing help with this issue?

Answer: Target costing is an approach that mitigates cost efficiency problems associated with introducing new products by
integrating the product design, desired price, desired profit, and desired cost into one process beginning at the product development
stage. Target costing has four steps:

Step 1. Design a product that provides the features and price demanded by customers.

Step 2. Determine the company’s desired profit.

Step 3. Derive the target cost by subtracting the desired profit (from step 2) from the desired price (from step 1).

a

b
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Step 4. Engineer the product to achieve the target cost (from step 3). If the desired target cost cannot be achieved, the
company must go back to step 1 and reevaluate the features and price.

For example, suppose Hewlett-Packard designs a laser printer with features that customers have requested and research shows
will sell for $240; this is Step 1. Management requires a profit equal to 40 percent of the selling price, or $96 (= $240 × 40
percent); this is Step 2. The target cost is $144 (= $240 − $96); this is Step 3. The product engineers must now design this product
in detail to achieve or beat the target cost of $144; this is Step 4.

Target pricing is used for products with lots of competition and easily determined price that customers will pay.

Key Takeaways
Cost-plus pricing starts with an estimate of the costs incurred to build a product, and a certain profit percentage is added to
establish the price. Companies often use this method when it is difficult to determine a reasonable market price. Target costing
integrates the product design, desired price, desired profit, and desired cost into one process beginning at the product
development stage.

 

Check Yourself
Suppose Nike, Inc., has developed a new shoe that can be sold for $140 a pair. Management requires a profit equal to 60 percent of
the selling price. Determine the target cost of this product.

Solution

The target cost of $56 is found by subtracting the target profit from the target selling price. This calculation is as follows.

 

4.8 Identifying and Managing Bottlenecks

Learning Objective
1. Understand the theory of constraints.

 

Question: As we noted in Chapter 3 “How Is Cost-Volume-Profit Analysis Used for Decision Making?”, many companies have
limited resources in such areas as labor hours, machine hours, facilities, and materials. These constraints will likely affect a
company’s ability to produce goods or provide services. Companies facing constraints often use a variation of differential analysis
to optimize the use of constrained resources called the theory of constraints. What are constrained resources, and how does the
theory of constraints help managers make better use of these resources?

Answer: Constrained resources are often referred to as bottlenecks. A bottleneck is a process in which the work to be performed
exceeds available capacity. The theory of constraints is a recently developed approach to managing bottlenecks.

We will look at an example to help explain how the theory of constraints works. Assume Computers, Inc., produces desktop
computers using six departments. Computers are assembled in departments 1, 2, and 3 and are then sent to department 4 for quality
testing. Once testing is complete, products are packaged in department 5. Department 6 is responsible for shipping the products.

 

Question: The theory of constraints provides five steps to help managers make efficient use of constrained resources. What are
these five steps, and how will they help Computers, Inc.?

Answer: The five steps are described here, with a narrative indicating how Computers, Inc., would utilize each step.

Step 1. Find the constrained resource (bottleneck).
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In this step, the process that limits production is identified. The management at Computers, Inc., has identified department 4,
quality testing, as the bottleneck because assembled computers are backing up at department 4. Quality testing cannot be performed
fast enough to keep up with the inflow of computers coming from departments 1, 2, and 3. A limitation of labor hours available to
perform testing is causing this backlog.

Step 2. Optimize the use of the constrained resource.

The constrained resource has been identified as the number of labor hours available to perform testing. At this point, Computers,
Inc., would like to optimize the labor hours used for quality testing. To assist in this goal, we will calculate the contribution margin
per unit of constraint (the unit of constraint is labor hour in this example). Production will then focus on products with the highest
contribution margin per labor hour. Figure 4.14 “Contribution Margin per Unit of Constrained Resource for Computers, Inc.”
provides this information for each product. (We first introduced the concept of calculating a contribution margin per unit of
constraint in Chapter 3 “How Is Cost-Volume-Profit Analysis Used for Decision Making?”.)

Figure 4.14 Contribution Margin per Unit of Constrained Resource for Computers, Inc.

Based on the information presented in Figure 4.14 “Contribution Margin per Unit of Constrained Resource for Computers, Inc.”,
and given that labor hours in department 4 is the constraint, Computers, Inc., would optimize the use of labor hours by producing
the S150 model because it provides a contribution margin of $800 per labor hour versus $500 for the A100 model, and $625 for the
P120 model.

Step 3. Subordinate all nonbottleneck resources to the bottleneck.

The goal in this step is to shift nonbottleneck resources to the bottleneck in department 4. At this point, improving efficiencies in
other departments does little to alleviate the bottleneck in department 4. Thus Computers, Inc., must try to move resources from
other areas to department 4 to reduce the backlog of computers to be tested.

Step 4. Increase bottleneck efficiency and capacity.

Management’s goal is to loosen the constraint by providing more labor hours to department 4. For example, management may
decide to move employees from departments 1, 2, and 3 to the quality testing department. Another option is to authorize overtime
for the workers in department 4. Perhaps management will consider hiring additional workers for department 4.

Step 5. Repeat steps 1 through 4 for the new bottleneck.

Once the bottleneck in department 4 is relieved, a new bottleneck will likely arise elsewhere. Going back to step 1 requires
management to identify the new bottleneck and follow steps 2 through 4 to alleviate the bottleneck.

Key Takeaways
Most companies have limited resources in areas such as labor hours, machine hours, facilities, and materials. The theory of
constraints is an approach that enables companies to optimize the use of limited resources. Five steps are involved. First, find
the constrained resource (or bottleneck). Second, optimize the use of the constrained resource. Third, subordinate all
nonbottleneck resources to the bottleneck. Fourth, increase bottleneck efficiency and capacity. Fifth, repeat the first four steps
for the new bottleneck.

 

Check Yourself
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Southside Company produces three types of baseball gloves: child, teen, and adult. The gloves are produced in separate
departments and sent to the quality testing department before being packaged and shipped. A machine-hour bottleneck has been
identified in the quality testing department. Southside would like to optimize its use of machine hours (step 2) by producing the
two most profitable gloves. The machine hours required for each glove follow:

Child glove 0.25 machine hours

Teen glove 0.40 machine hours

Adult glove 0.50 machine hours

Price and variable cost information is as follows:

 Price Variable Cost

Child glove $15 $ 5

Teen glove 20 8

Adult glove 35 22

1. Calculate the contribution margin per unit of constrained resource for each glove.
2. Which two gloves would Southside prefer to produce and sell to optimize the use of machine hours in the quality testing

department?

Solution

1. 
2. The company would prefer to produce and sell the child and teen gloves, since these products have the highest contribution

margin per machine hour.

 

4.9 Be Aware of Qualitative Factors

Learning Objective
1. Evaluate qualitative factors when using differential analysis.

 

Question: This chapter has focused on using relevant revenue and cost information to perform differential analysis. Using these
quantitative factors to make decisions allows managers to support decisions with measurable data. For example, the idea of
outsourcing production of wakeboards at Best Boards, Inc., presented at the beginning of the chapter, was rejected because it was
more costly to outsource production of the boards than to produce them internally. Although using quantitative factors for decision
making is important, management must also consider qualitative factors. How might the consideration of qualitative factors
improve decisions made by managers?

Answer: Qualitative factors may outweigh the quantitative factors in making a decision. For example, assume management at Best
Boards, Inc., believes there will be a decline in the market for wakeboards after next year. Outsourcing production makes it easier

https://libretexts.org/
https://biz.libretexts.org/@go/page/51392?pdf


4.32 https://biz.libretexts.org/@go/page/51392

to quickly reduce costs in the face of a downturn by simply ordering fewer wakeboards from the supplier. Continuing to build the
boards internally takes away this flexibility. The significant fixed costs often associated with manufacturing firms are difficult to
reduce in the short run if production declines. Thus the qualitative factor of being able to reduce manufacturing costs quickly by
outsourcing production may outweigh the quantitative factors shown in Figure 4.3 “Summary of Differential Analysis for Best
Boards, Inc.” and Figure 4.4 “Product Line Decision”.

Question: What if the quantitative differential analysis for Best Boards had a different result, in that it showed the company should
outsource? What qualitative factors should management consider before implementing this decision?

Answer: Management must consider whether product quality would remain the same. Financial stability of the producer must be
considered as well. It does no good to outsource production and eliminate production facilities and employees if the producer being
used suddenly shuts down. Also, employee morale tends to slide if employees in one segment of a company are fired. This can lead
to an unhappy and inefficient workforce in other areas of the company, causing costs to rise. These are just a few of the qualitative
factors that must be weighed against quantitative factors when performing differential analysis.

Key Takeaways
Although accountants are responsible for providing relevant and objective financial information to help managers make
decisions, qualitative factors also play a significant role in the decision-making process.

Real World Example
 

https://wtietz.files.wordpress.com/2017/02/laser-tattoos-versus-paper-stickers-relevant-pdf.pdf

 

 

End-of-Chapter Exercise

Questions
1. What are differential revenues and costs?
2. What is differential analysis?
3. Define what is meant by a “make-or-buy” decision. Describe how differential analysis can be used to assist in making this type

of decision.
4. What is an avoidable cost?
5. How is differential analysis used in deciding whether to keep or drop product lines?
6. Why are direct fixed costs typically differential costs?
7. Why are allocated fixed costs typically not differential costs?
8. What is an opportunity cost? Why is an opportunity cost a differential cost?
9. How is differential analysis similar for customer decisions and product line decisions?

10. What two important assumptions must be considered when evaluating special order scenarios?
11. What is cost-plus pricing?
12. Describe the four steps of target costing.
13. Describe the five steps used to manage constraints according to the theory of constraints.
14. What is a qualitative advantage of keeping unprofitable customers?
15. Cutting Costs at Best Boards, Inc. Refer to the dialogue at Best Boards, Inc., presented at the beginning of the chapter. How

does the vice president of operations, Jim Muller, expect to reduce costs and earn his bonus? What was the flaw in his plan?

16. Make-or-Buy Decision. Coffee Mugs, Inc., currently manufactures ceramic coffee mugs. Management is interested in
outsourcing production to a reputable manufacturing company that can supply the cups for $2 per unit. Coffee Mugs produces
100,000 mugs each year. Variable production costs are $0.80 and annual fixed costs are $150,000. If production is outsourced,
all variable costs and 40 percent of annual fixed costs will be eliminated.

Perform differential analysis using the format presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards,
Inc.” and explain which alternative is best, Alternative 1 (producing internally) or Alternative 2 (outsourcing).

17. Product Line Decision. The following segmented annual income statement is for Flash Drive, Inc.:
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For items A, B, and C, assign allocated fixed costs to each product line based on sales revenue for each product line as a
proportion of total sales revenue. For example, the 1 Gig product will be assigned 10 percent of allocated fixed costs (=
$1,000,000 in 1 Gig sales revenue ÷ $10,000,000 total sales revenue), or $110,000 (=$1,100,000 total allocated fixed costs × 10
percent). For items D, E, and F, calculate the profit or loss for each product line.

18. Customer Decision. Consulting Group LLC has two customers. Customer One generates $150,000 in income after direct fixed
costs are deducted, and Customer Two generates $200,000 in income after direct fixed costs are deducted. Allocated fixed costs
total $300,000 and are assigned 30 percent to Customer One and 70 percent to Customer Two based on several different cost
drivers. Total allocated fixed costs remain the same regardless of how these costs are assigned to customers.

Calculate the amount of allocated fixed costs to be assigned to each customer, and determine the profit or loss for each
customer. Should Consulting Group drop Customer Two? Explain.

19. Special Order Decision: Operating with Idle Capacity. Jerseys, Inc., currently produces 10,000 jerseys a year for its regular
customers and charges $10 per jersey. Jerseys, Inc., has capacity to produce an additional 5,000 jerseys if sales grow in the
future. Variable costs total $6 per jersey and annual fixed costs total $15,000. The city of Rockville recently approached the
company and proposed a one-time purchase of 3,000 jerseys for $8 each. Should Jerseys, Inc., accept the proposal? Explain.

20. Cost-Plus Pricing. KJ Home Builders is bidding on a custom home for a potential customer. The company typically charges 15
percent above cost and estimates the home will cost $500,000 to build. Calculate the price bid by KJ Home Builders.

21. Constrained Resources. Deal, Inc., produces two types of computers: Vortex and Zoom. The computers are produced in
separate departments and sent to the quality testing department before being packaged and shipped. A labor-hour bottleneck has
been identified in the quality testing department due to the high skill requirements of the job. Deal, Inc., would like to optimize
its use of labor hours by producing the most profitable computer. Based on the information shown, calculate the contribution
margin per quality testing labor hour for each product:

 Quality Testing Labor Hours Contribution Margin

Vortex 0.50 $600

Zoom 0.40 500

22. Evaluating Qualitative Factors. Assume your company is considering whether to outsource production. What qualitative
factors should be considered before making this decision?

Exercises:
23. Make-or-Buy Decision. Wheels, Inc., currently manufactures its own custom rims for automobiles. Management is interested

in outsourcing production of these rims to a reputable manufacturing company that can supply the rims for $80 per unit.
Wheels, Inc., incurs the following annual production costs to produce 10,000 rims internally.
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If production is outsourced, all variable production costs, factory building and equipment lease costs, and factory insurance
costs will be eliminated. The production supervisor’s salary cost will remain regardless of the decision to outsource or to
produce internally because the supervisor recently signed a long-term contract with Wheels, Inc.

Required:

1. Perform differential analysis using the format presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards,
Inc.”. Assume making the rims internally is Alternative 1, and buying the rims from an outside manufacturer is Alternative
2.

2. Which alternative is best? Explain.
3. Summarize the result of outsourcing production using the format presented in Figure 4.3 “Summary of Differential Analysis

for Best Boards, Inc.”.
4. Compare the format used in requirement a with that of requirement c.

24. Product Line Decision. The following monthly segmented income statement is for Durango Company.

Management is concerned about the losses associated with product line A and is considering dropping this product line.
Allocated fixed costs are assigned to product lines based on sales. If product line A is eliminated, total allocated fixed costs are
assigned to the remaining product lines, and all variable and direct fixed costs for product line A will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.6 “Product Line Differential Analysis for Barbeque
Company”. Assume keeping all product lines is Alternative 1, and dropping product line A is Alternative 2.
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2. Which alternative is best? Explain.
3. Summarize the result of dropping product line A using the format presented in Figure 4.7 “Summary of Differential

Analysis for Barbeque Company”.
4. Explain why the loss shown for product line A in the segmented income statement might be misleading to management.

25. Customer Decision. The following customer segmented quarterly income statement is for Accounting Associates.

Management is concerned about the significant losses associated with the Nguyen account and would like to drop this customer.
Allocated fixed costs are assigned to customers based on sales revenue. If Nguyen is dropped, total allocated fixed costs are
assigned to the remaining customers, and all variable and direct fixed costs for the Nguyen account will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.10 “Customer Differential Analysis for Colony
Landscape Maintenance”. Assume keeping all customers is Alternative 1, and dropping the Nguyen account is Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of dropping the Nguyen account using the format presented in Figure 4.11 “Summary of Differential

Analysis for Colony Landscape Maintenance”.
4. Explain what happened to the profitability of the other two customers as a result of dropping the Nguyen account.

26. Special Order Decision: Operating with Idle Capacity. The following monthly financial data are for RadioCom, Inc., a
maker of handheld VHF radios. RadioCom produces and sells 5,000 radios each month to regular customers.

RadioCom received an offer from the Coast Guard Auxiliary to purchase 1,000 radios next month for $75 per unit. RadioCom
can produce up to 7,000 radios a month, so the special order would not affect regular customer sales. Variable costs per radio
will remain at $60. This special order will have no effect on monthly fixed costs.

Required:

1. Using the differential analysis format presented in Figure 4.12 “Special Order Differential Analysis for Tony’s T-Shirts”,
determine whether RadioCom would be better off rejecting the special order (Alternative 1) or accepting the special order
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(Alternative 2).
2. Summarize the result of accepting the special order using the format presented in Figure 4.13 “Summary of Differential

Analysis for Tony’s T-Shirts”.

27. Special Order Decision: Operating at Full Capacity. The following monthly financial data are for RadioCom, Inc., a maker
of handheld VHF radios. RadioCom produces and sells 5,000 radios each month to regular customers.

RadioCom received an offer from the Coast Guard Auxiliary to purchase 1,000 radios next month for $75 per unit. RadioCom
can only produce up to 5,000 radios a month, so the special order would result in reduced sales to regular customers. Variable
costs per radio will remain at $60. This special order will have no effect on monthly fixed costs.

Required:

1. Using the differential analysis format presented in Figure 4.12 “Special Order Differential Analysis for Tony’s T-Shirts”,
determine whether RadioCom would be better off rejecting (Alternative 1) or accepting (Alternative 2) the offer received
from the Coast Guard Auxiliary.

2. Summarize the result of accepting the special order using the format presented in Figure 4.13 “Summary of Differential
Analysis for Tony’s T-Shirts”.

28. Target Costing. Quality Sounds, Inc., makes speakers and headphones for high-end sound systems. The marketing department
has identified a market for a specific type of headphones that Quality Sounds does not currently produce, and expects to be able
to sell each pair for $150. Management requires a profit of 45 percent of the selling price.

Required:

Determine the highest cost (target cost) management would be willing to accept to produce this product.

29. Constrained Resources. Cycle, Inc., produces three types of bicycles: racer, cruiser, and climber. The bikes are produced in
separate departments and sent to the quality testing department before being packaged and shipped. A labor-hour bottleneck has
been identified in the quality testing department due to the high skill requirements of the job. Cycle, Inc., would like to optimize
its use of labor hours by producing the two most profitable bikes. Information for each bike follows.

 Quality Testing Labor Hours Price Variable Cost

Racer 1.25 $1,000 $400

Cruiser 1.00 500 300

Climber 1.00 800 450

Required:

1. Calculate the contribution margin per unit of constrained resource for each product.
2. Which two products would Cycle, Inc., prefer to produce and sell to optimize the use of labor hours in the quality testing

department?
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30. Qualitative Factors. For each of the following independent scenarios, identify at least one qualitative factor that should be
considered before making the decision.

1. A company sells three types of computers (laptops, desktops, and palmtops), all of which are profitable. The company faces
a machine-hour bottleneck and plans to eliminate the palmtop product because it has the lowest contribution margin per
machine hour.

2. A company plans to drop an unprofitable customer.
3. A maker of high-end stereo equipment would like to shut down its manufacturing facility and outsource production.

 

Problems
31.  Make-or-Buy Decision. Vail Door Company currently manufactures doors used in the production of custom homes.

Management is interested in outsourcing production of the doors to a reputable manufacturing company that can supply the
doors for $90 per unit. Vail incurs the following annual production costs to produce 3,000 doors internally.

If production is outsourced, all variable production costs, equipment lease costs, and factory insurance costs will be eliminated. The
production supervisor’s salary cost will remain regardless of the decision to outsource or to produce internally because the
supervisor recently signed a long-term contract with the company. The factory lease has five years remaining and cannot be
terminated before then.

Required:

1. Perform differential analysis using the format presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best Boards,
Inc.”. Assume making the product internally is Alternative 1, and buying the product from an outside manufacturer is
Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of outsourcing production using the format presented in Figure 4.3 “Summary of Differential Analysis

for Best Boards, Inc.”.
4. Assume Vail Door Company can lease the space it currently uses to produce doors for $30,000 per year if production of

doors is outsourced. Because the company subleasing this space would also pay for insurance, Vail would not be required to
pay for factory insurance. Use the format presented in Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.”
to determine if Vail would be better off outsourcing production. (Hint: $30,000 will appear in the analysis as an opportunity
cost similar to Figure 4.7 “Differential Analysis with Opportunity Cost for Barbeque Company”.)

32. Make-or-Buy Decision and Qualitative Factors. Soda Bottling, Inc., currently bottles its own soda drinks.
Management is interested in outsourcing the production of bottles to a reputable manufacturing company that can supply the
bottles for $0.04 each. Soda Bottling incurs the following monthly production costs to produce 1,000,000 bottles internally.
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If production is outsourced, all variable production costs and 70 percent of fixed production costs will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.2 “Make-or-Buy Differential Analysis for Best
Boards, Inc.”. Assume making the product internally is Alternative 1, and buying the product from an outside
manufacturer is Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of outsourcing production using the format presented in Figure 4.3 “Summary of Differential

Analysis for Best Boards, Inc.”.
4. Assume all the facts of this problem remain the same. However, management of Soda Bottling has an opportunity to

lease the space it currently uses to produce bottles for $6,000 per month if production of bottles is outsourced. Use the
format presented in Figure 4.3 “Summary of Differential Analysis for Best Boards, Inc.” to determine if Soda Bottling
would be better off outsourcing production. (Hint: $6,000 will appear in the analysis as an opportunity cost similar to
Figure 4.7 “Differential Analysis with Opportunity Cost for Barbeque Company”.)

5. Identify at least one qualitative factor that should be considered before management decides to outsource production.

33. Product Line Decision. The following monthly segmented income statement is for Hal’s Hardware.

Management is concerned about the low profit associated with the tools product line and is considering dropping this
product line. Allocated fixed costs are assigned to product lines based on floor space used by each product line
(measured in square feet), resulting in the following percentages for garden supplies, tools, and paint, respectively: 20
percent, 50 percent, and 30 percent. If the tools product line is eliminated, total allocated fixed costs will be assigned as
follows: 62.5 percent to garden supplies, and 37.5 percent to paint. All variable and direct fixed costs for the tools
product line will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.5 “Product Line Differential Analysis for
Barbeque Company”. Assume keeping all product lines is Alternative 1, and dropping the tools product line is
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Alternative 2.
2. Which alternative is best? Explain.
3. Summarize the result of dropping the tools product line using the format presented in Figure 4.6 “Summary of

Differential Analysis for Barbeque Company”.
4. Assume the space available from dropping the tools product line can be used by the paint product line, resulting in

increased revenues for paint of $12,000 and increased variable costs for paint of $4,000. No additional direct fixed
costs would be incurred, and 80 percent of allocated fixed costs would be assigned to paint and 20 percent assigned
to garden supplies. Should Hal’s Hardware drop the tools product line and use the freed-up space to expand the paint
product line? (Hint: Prepare a differential analysis using the format presented in Figure 4.5 “Product Line Differential
Analysis for Barbeque Company” to find the answer. Alternative 1 assumes all product lines are kept, and Alternative
2 assumes the tools product line is dropped with a corresponding expansion of the paint product line.)

34. Product Line Decision and Qualitative Factors. The following annual segmented income statement is for Wax,
Inc., a maker of wax for cars, boats, and floors.

Management is concerned about the loss associated with the floors product line and is considering dropping this
product line. Allocated fixed costs are assigned to product lines based on direct labor hours associated with each
product line, resulting in the following percentages for cars, boats, and floors, respectively: 30 percent, 25 percent,
and 45 percent. If the floors product line is eliminated, total allocated fixed costs will be assigned to the remaining
products as follows: 55 percent to cars, and 45 percent to boats. All variable and direct fixed costs for the floors
product line will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.5 “Product Line Differential Analysis for
Barbeque Company”. Assume keeping all product lines is Alternative 1, and dropping the floors product line is
Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of dropping the floors product line using the format presented in Figure 4.6 “Summary of

Differential Analysis for Barbeque Company”.
4. Assume the space available from dropping the floors product line can be used by the boats product line, resulting

in increased revenues for boats of $200,000 and increased variable costs for boats of $110,000. An additional
$10,000 in direct fixed costs would be incurred for the boats product line. Allocated fixed costs would be assigned
as follows: 40 percent to cars, and 60 percent to boats. Should Wax, Inc., drop the floors product line and use the
freed-up space to expand the boats product line? (Hint: Prepare a differential analysis using the format presented
in Figure 4.6 “Product Line Differential Analysis for Barbeque Company” to find the answer. Alternative 1
assumes all product lines are kept, and Alternative 2 assumes the floors product line is dropped with a
corresponding expansion of the boats product line.)

5. Identify at least one qualitative factor that should be considered before management decides to drop a product
line.
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35. Customer Decision. The following customer segmented quarterly income statement is for Ciena and
Associates, a firm that performs legal services.

Management is concerned about the significant losses associated with the Davis account and would like to drop
this customer. Allocated fixed costs are assigned to customers based on sales revenue. If Davis is dropped, total
allocated fixed costs are assigned to the remaining customers, and all variable and direct fixed costs for the Davis
account will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.9 “Customer Differential Analysis for
Colony Landscape Maintenance”. Assume keeping all customers is Alternative 1, and dropping the Davis
account is Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of dropping the Davis account using the format presented in Figure 4.11 “Summary of

Differential Analysis for Colony Landscape Maintenance”.
4. Explain what happened to the profitability of the other two customers as a result of dropping the Davis

account.
5. Assume all the facts of this problem remain the same with one exception. As a result of dropping the Davis

account, Ciena and Associates is only able to reduce the direct fixed costs associated with the Davis account
by 90 percent. The remaining 10 percent will not be eliminated for several more years. Does this change
Ciena’s decision as to whether to drop the Davis customer? Explain. (Hint: Modify one line item in your
answer to requirement c.)

36. Customer Decision and Qualitative Factors. The following customer segmented monthly income
statement is for Quality Web, Inc., a firm that provides Web site maintenance services.

Management is concerned about the losses associated with the Murray account and would like to drop this
customer. Allocated fixed costs are assigned to customers based on sales revenue. If Murray is dropped, total
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allocated fixed costs are assigned to the remaining customers, and all variable and direct fixed costs for the
Murray account will be eliminated.

Required:

1. Perform differential analysis using the format presented in Figure 4.9 “Customer Differential Analysis for
Colony Landscape Maintenance”. Assume keeping all customers is Alternative 1, and dropping the Murray
account is Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of dropping the Murray account using the format presented in Figure 4.11 “Summary

of Differential Analysis for Colony Landscape Maintenance”.
4. Explain what happened to the profitability of the other two customers as a result of dropping the Murray

account.
5. Assume all the facts of this problem remain the same with one exception. As a result of dropping the

Murray account, Quality Web, Inc., is able to reduce total allocated fixed costs by 20 percent. The
remaining 80 percent will be allocated to the other two products based on sales revenue. Does this change
Quality Web’s decision as to whether to drop the Murray customer? Explain. (Hint: Add one line item in
the requirement c analysis to reflect allocated fixed cost savings.)

6. Identify at least one qualitative factor that should be considered before deciding whether to drop the
Murray account.

37. Special Order Decision with Idle Capacity and at Full Capacity. The following quarterly financial
data are for Pneumatic, Inc., a maker of compressors. On average, Pneumatic makes 20,000 compressors
each quarter.

Pneumatic received an offer from a one-time customer to purchase 5,000 compressors this coming quarter
for $275 per unit. Pneumatic can produce up to 30,000 units a quarter, so the special order would not affect
regular customer sales. Variable costs per unit will remain at $100. This special order will have no effect
on fixed costs.

Required:

1. Using the differential analysis format presented in Figure 4.12 “Special Order Differential Analysis for
Tony’s T-Shirts”, determine whether Pneumatic would be better off rejecting the special order
(Alternative 1) or accepting the special order (Alternative 2).

2. Summarize the result of accepting the special order using the format presented in Figure 4.13
“Summary of Differential Analysis for Tony’s T-Shirts”.

3. Assume Pneumatic is approached with the same special offer, but has limited capacity, and can only
produce up to 20,000 units per quarter. Thus any special orders will result in reduced sales to regular
customers. Using the differential analysis format presented in Figure 4.12 “Special Order Differential
Analysis for Tony’s T-Shirts”, determine whether Pneumatic would be better off rejecting (Alternative
1) or accepting (Alternative 2) the special order.

4. Summarize the result of accepting the special order in requirement c using the format presented in
Figure 4.13 “Summary of Differential Analysis for Tony’s T-Shirts”.

38.  Target Costing. Toolmakers, Inc., produces table saws. The marketing department has identified a
market for a specific type of table saw that Toolmakers does not currently produce, and expects to be
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able to sell each saw for $800. Management requires a profit of 60 percent of the selling price.

Required:

1. Determine the highest cost (target cost) management would be willing to accept to produce this
product.

2. Describe the four steps of target costing, and identify what Toolmakers would do next if it cannot
make the product at or below the target cost.

39. Constrained Resources. Instrumental Strings, Inc., produces three types of string instruments:
violin, cello, and bass. The instruments are produced in separate departments and sent to the quality
testing department before being packaged and shipped. A labor-hour bottleneck has been identified
in the quality testing department due to the high skill requirements of the job. Instrumental Strings
would like to optimize its use of labor hours by producing the two most profitable instruments.
Information for each product follows.

Required:

1. Calculate the contribution margin per unit of constrained resource for each product.
2. Which two products would Instrumental Strings prefer to produce and sell to optimize the use of

labor hours in the quality testing department?

3. Assume additional employees are hired and trained for the quality testing department thereby
alleviating this constraint. A labor-hour bottleneck has now been identified in the packaging
department, which is recognized by management as a crucial department given the fine
craftsmanship of each instrument. Of the three instruments produced by the company, identify
which two products Instrumental Strings would prefer to produce and sell to optimize the use of
labor hours in the packaging department. Assume the following labor hours are required to
package each instrument:

Violin: 4.00 hours

Cello: 4.00 hours

Bass: 6.00 hours

One Step Further: Skill-Building Cases

 
40. Internet Project: Outsourcing. Accenture LLP is a global management consulting, technology services, and outsourcing
company with more than $17 billion in annual revenues. Go to Accenture’s Web site (http://www.accenture.com) and select
outsourcing, or type outsourcing in Accenture’s search feature. Review the information provided about outsourcing, select a
specific outsourcing topic, and write a one-page report summarizing your findings.

41.  Group Activity: Qualitative Factors. Each of the following scenarios is being considered at three separate companies.

1. A company sells three types of bicycles (racers, cruisers, and climbers), all of which are profitable. The company faces a labor-
hour bottleneck and plans to eliminate the cruiser product because it has the lowest contribution margin per labor hour.

2. A company plans to accept a special order at a reduced price from a one-time customer.
3. A maker of car batteries plans to eliminate one of its unprofitable product lines.

Required:
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Form groups of two to four students and assign one of the three independent scenarios listed previously to each group. Each group
must perform the following requirements:

1. Identify at least two qualitative factors that should be considered before making the decision.
2. Discuss each option, based on the findings of your group, with the class.

42.  Special Order Decision Using Excel. The following monthly financial data are for Green Mowers, Inc., a maker of
electric lawn mowers. Green Mowers makes and sells 5,000 mowers each month.

Green Mowers received an offer from a one-time customer to purchase 1,000 mowers this coming month for $180 per unit.
Green Mowers can only produce up to 5,000 units a month, so the special order would reduce regular customer sales.
Variable costs per unit will remain at $150. This special order will have no effect on fixed costs.

Required:

Prepare an Excel spreadsheet, similar to the one shown in the Computer Application box, to determine whether Green
Mowers would be better off rejecting the special order (Alternative 1) or accepting the special order (Alternative 2). Make a
recommendation as to which alternative should be accepted and explain the reasoning for your recommendation.

43.  Ethics: Cost-Plus Pricing. JR Engineering recently negotiated a cost-plus contract with Pineville City to provide
engineering services at a rate equal to direct labor costs plus 30 percent. On a separate note, the partners at JR Engineering
discovered that one of its customers filed for bankruptcy last month and will not be able to pay the $200,000 owed to the
firm.

The two partners at JR Engineering, Julie and Ron, decided to include some of the direct labor costs incurred working on the
bankrupt company with the direct labor costs associated with Pineville City. As Ron stated, “After all, customers fail from
time to time, and it’s only fair that our other customers shoulder some of the burden. This enables us to provide the high-
quality service we know is so important to our customers.”

Are JR Engineering’s actions ethical? What are the long-term implications of JR’s actions? Explain.

Comprehensive Cases

44.  Make-or-Buy Decision. Keyboard, Inc., a manufacturer of pianos, typically sells each of its pianos for $1,480. The cost of
manufacturing and marketing one piano at the company’s usual monthly volume of 6,000 units is shown.
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Required:

1. Keyboard, Inc., received a proposal from an independent piano manufacturer that will produce and ship 2,000 pianos each
month directly to Keyboard’s customers as requested by Keyboard’s salespeople, at a cost of $900 each. This will have the
effect of reducing total fixed marketing and administrative costs by 5 percent. As a result of reducing production capacity,
Keyboard’s total fixed manufacturing costs will decrease 30 percent. Total variable manufacturing costs will decrease since
only 4,000 pianos will be produced rather than 6,000. Total variable marketing and administrative costs will remain
unchanged.

Perform differential analysis to determine if Keyboard should accept the proposal from the outside supplier. Assume making
all 6,000 pianos internally is Alternative 1, and outsourcing the production of 2,000 pianos and producing 4,000 pianos
internally is Alternative 2. Explain which alternative is best.

2. Assume the same facts as in requirement a, with one additional point. If production of 2,000 pianos is outsourced and 4,000
pianos are produced internally, Keyboard can use the idle capacity to produce an additional 1,400 beginner pianos that can
be sold for $1,100 each. Fixed marketing and administrative costs would be unchanged (the 5 percent reduction described in
requirement a no longer applies). Fixed manufacturing costs would decrease by 10 percent (rather than the 30 percent
described in requirement a). Per unit variable cost information for the beginner pianos would be as follows:

Variable manufacturing costs $400

Variable marketing and administrative costs $  80

Perform differential analysis to determine if Keyboard should accept the proposal from the independent supplier. Assume
making all 6,000 pianos internally is Alternative 1. Alternative 2 consists of outsourcing the production of 2,000 pianos and
producing 5,400 pianos internally (= 4,000 regular pianos + 1,400 beginner pianos). Explain which alternative is best. (Hint:
Include a line item for sales revenue in your analysis to determine the best alternative.)

45. Product Line Decision. The following monthly segmented income statement is for Thirst Quench, a maker of soda, sports
drink, and lemonade.
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Management is concerned about the losses associated with the sports drink and lemonade product lines and is considering dropping
all product lines except soda. Allocated fixed costs are assigned to product lines based on direct labor hours associated with each
product line resulting in the following percentages for soda, sports drink, and lemonade, respectively: 25 percent, 20 percent, and
55 percent. If the sports drink and lemonade product lines are eliminated, total allocated fixed costs will decrease by $40,000, and
variable costs and direct fixed costs for these two product lines will be eliminated. (No allocated fixed cost savings occur if only
one product line is dropped.)

Required:

1. Perform differential analysis  Assume keeping all product lines is Alternative 1, and keeping only the soda product line is
Alternative 2.

2. Which alternative is best? Explain.
3. Summarize the result of keeping only the soda product line.
4. Management has asked you to look at the numbers for each product line and make a recommendation on how to increase

overall company profit. What course of action would you recommend? Based on your recommendation, describe the qualitative
factors that should be considered.
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5: How Is Capital Budgeting Used to Make Decisions?

Chapter 5  How Is Capital Budgeting Used to Make Decisions?
Julie Jackson is the president and owner of Jackson’s Quality Copies, a store that makes photocopies for its customers and that has
several copy machines. Julie has the following discussion with Mike Haley, the company’s accountant:

 

Julie: 
Mike, I think it’s time to buy a new copy machine. Our volume of copies has increased dramatically over the last year, and we need
a copier that does a better job of handling the big jobs.

Mike: 
Do you have any idea how much the new machine will cost?

Julie: 
We can purchase a new copier for $50,000, maintenance costs will total $1,000 a year, and the copier is expected to last 7 years.
Since the new machine is quicker and will require less attention by our employees, we should save about $11,000 a year in labor
costs.

Mike: 
Will it have any salvage value at the end of seven years?

Julie: 
Yes. The salvage value should be about $5,000.

Mike: 
How soon do you want to do this?

Julie: 
As soon as possible. From what I can tell, this is a winning proposition. The cash inflows of $82,000 that we will get from the labor
cost savings and the salvage value exceed the cash outflows of $57,000 that we expect to spend on the machine and annual
maintenance costs. What do you think?

Mike: 
Let me take a look at the numbers before we jump into this. We have to consider more than just total cash inflows and outflows. I’ll
get back to you by the end of the week.

Julie: 
Okay, thanks for your help!

 

Jackson’s Quality Copies is facing a decision common to many organizations: whether to invest in equipment that will last for
many years or to continue with existing equipment. This type of decision differs from the decisions covered in the previous chapter
because long-term investment decisions affect organizations for several years. We will return to Julie’s plan to purchase a new
copier after we provide background information on long-term investment decisions.

5.1 Capital Budgeting and Decision Making

Learning Objective
1. Apply the concept of the time value of money to capital budgeting decisions.

 

Question: What is the difference between management decisions made in Chapter 4 “How Are Relevant Revenues and Costs Used
to Make Decisions?” and management decisions made in this chapter?

Answer: The types of decisions covered in this chapter and Chapter 4 “How Are Relevant Revenues and Costs Used to Make
Decisions?” are similar in that they require an analysis of differential revenues and costs. However, Chapter 4 “How Are Relevant
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Revenues and Costs Used to Make Decisions?” involves short-run operating decisions (e.g., special orders from customers), while
this chapter focuses on long-run capacity decisions (e.g., purchasing long-lived assets to increase capacity for many years).

Organizations make a variety of long-run investment decisions. The San Francisco Symphony invests in stage risers for its
orchestra members. McDonald’s invests in new restaurants. Honda Motor Co. invests in new manufacturing facilities. Bank of
America invests in new branches. These examples have one common feature: all of these companies are investing in assets that
will affect the organization for several years.

Question: The process of analyzing and deciding which long-term investments to make is called a capital budgeting decision , also
known as a capital expenditure decision. Capital budgeting decisions involve using company funds (capital) to invest in long-term
assets. How does the evaluation of these types of capital budgeting decisions differ from short-term operating decisions discussed
in Chapter 4 “How Are Relevant Revenues and Costs Used to Make Decisions?”?

Answer: When looking at capital budgeting decisions that affect future years, we must consider the time value of money. The time
value of money concept is the premise that a dollar received today is worth more than a dollar received in the future. To clarify this
point, suppose a friend owes you $100. Would you prefer to receive $100 today or 3 years from today? The money is worth more to
you if you receive it today because you can invest the $100 for 3 years.

For capital budgeting decisions, the issue is how to value future cash flows in today’s dollars. The term cash flow refers to the
amount of cash received or paid at a specific point in time. The term present value describes the value of future cash flows (both in
and out) in today’s dollars.

When managers evaluate investments in long-term assets, they want to know how much cash would be spent on the investment and
how much cash would be received as a result of the investment. The investment proposal is likely rejected if cash inflows do not
exceed cash outflows. (Think about a personal investment. If you would receive only $700 in the future from an investment of
$1,000 today, you undoubtedly would not make the investment because you would lose $300!) If cash inflows are expected to
exceed cash outflows, managers must consider when the cash inflows and outflows occur before taking on the investment. (Again,
consider an investment of $1,000 today. If you expect to receive $1,050 in 20 years rather than at the end of 1 year, you would
probably think twice before investing because it would take 20 years to make $50!)

Question: We use two methods to evaluate long-term investments, both of which consider the time value of money. What are these
two methods?

Answer: The first is called the net present value (NPV) method, and the second is called the internal rate of return method. Before
presenting these two methods, let’s discuss the time value of money (present value) concepts.

The Present Value Formula
Question: Suppose you invest $1,000 for 1 year at an interest rate of 5 percent per year, as shown in the following timeline. How
much will you have at the end of 1 year (or what is the future value of the investment)?
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Answer: You will have $1,050:

$1,050 = $1,000 × (1 + .05)

Question: Let’s change course and find the present value of the same future cash flow. If you receive $1,050 in 1 year, how much is
that worth in today’s dollars assuming an annual interest rate of 5 percent?
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Answer: The present value is $1,000, calculated as follows:

$1,000=$1,050 / (1+.05)

Question: Let’s go back to finding a future value. Assume you invest $1,000 today at an annual rate of 5 percent for 2 years. How
much will you have at the end of 2 years?
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Answer: At the end of 1 year, you will have $1,050 (= $1,000 × [1 + .05]). At the end of the second year, you will have $1,102.50,
which is $1,050 × (1 + .05). The equation is

$1,102.50 = $1,000 × (1 + .05) × (1 + .05)  
or  
$1,102.50 = $1,000 × (1 + .05)

Question: Again, let’s change course and find the present value of the same future cash flow. If you receive $1,102.50 in 2 years,
how much is that worth in today’s dollars assuming an annual interest rate of 5 percent?

2
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Answer: The present value is $1,000, calculated as follows:

$1,000=$1,102.50 / (1+.05)2

These examples show that one equation can be used to find the present value of a future cash flow. The equation is

Key Equation

P=Fn / (1+r)

where

P = Present value of an amount  
F  = Amount received n years in the future  
r = Annual interest rate  
n = Number of years

Question: Let’s use this formula to solve for the following: Assume $500 will be received 4 years from today, and the annual
interest rate is 10 percent. What is the present value of this cash flow?

n

n
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Answer: The present value is $341.51, calculated as follows:

P=Fn / (1+r) =$500 / (1+.10) =$500 / 1.4641=$341.51

Present Value Tables

Question: Although most managers use spreadsheets, such as Excel, to perform present value calculations (discussed later in this
chapter), you can also use the present value tables in the appendix to this chapter, labeled Figure 5.9 “Present Value of $1
Received at the End of ” and Figure 5.10 “Present Value of a $1 Annuity Received at the End of Each Period for “, for these
calculations. Figure 5.9 “Present Value of $1 ” simply provides the present value of $1 (i.e., F = $1) given the number of years (n)
and the interest rate (r). How are these tables used to calculate present value amounts?

Answer: Let’s look at an example to see how these tables work. Assume $1 will be received 4 years from today (n = 4), and the
interest rate is 10 percent (r = 10 percent). What is the present value of this cash flow? Look at Figure 5.9 “Present Value of $1
Received at the End of ” in the appendix. Find the column labeled 10 percent and the row labeled 4. The present value is $0.6830,
or $0.68 rounded. The table amount given is often called a factor. The factor in this example is 0.6830 (note that the formula to find
this factor is shown at the top of Figure 5.9 “Present Value of $1 Received at the End of “).

Now assume all the same facts, except that $500 rather than $1 will be received in 4 years. To find the present value, simply
multiply the factor found in Figure 5.9 “Present Value of $1 Received at the End of ” by $500, as follows:

Present value=Amount received in the future × Present value factor=$500×0.6830=$341.50

Notice that this present value is the same as the one we calculated using the formula P = F  ÷ (1 + r) , with the exception of a small
difference due to rounding the factor in Figure 5.9 “Present Value of $1 Received at the End of “. Next, we use present value
concepts to evaluate projects with the NPV method.

Key Takeaways
Present value calculations tell us the value of future cash flows in today’s dollars. The present value of a cash flow can be
calculated by using the formula P = F  ÷ (1 + r) . It can also be calculated by using the tables in the appendix of this chapter.

n 4

n
n

n
n
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Simply find the factor in Figure 5.9 “Present Value of $1 Received at the End of ” given the number of years (n) and annual
interest rate (r). Then multiply the factor by the future cash flow, as follows:

Present value = Amount received in the future × Present value factor

 

Check Yourself
For each of the following independent scenarios, calculate the present value of the cash flow described. Round to the nearest dollar.

1. You will receive $5,000, 5 years from today, and the interest rate is 8 percent.
2. You will receive $80,000, 9 years from today, and the interest rate is 10 percent.
3. You will receive $400,000, 20 years from today, and the interest rate is 20 percent.
4. You will receive $250,000, 10 years from today, and the interest rate is 15 percent.

Solution 

Two approaches can be used to find the present value of a cash flow. The first requires using the formula P = F  ÷ (1 + r) . The
second requires using Figure 5.9 “Present Value of $1 Received at the End of ” in the appendix to find the present value factor and
inserting it in the following formula:

Present value = Amount received in the future × Present value factor (from Figure 5.9 “Present Value of $1 Received at the End of
“)

We show both approaches in the following solutions.

1. Using the formula P = F  ÷ (1 + r) , we get

$3,403=$5,000÷(1+.08)

Using Figure 5.9 “Present Value of $1 Received at the End of “, we get

Present value=Future value × Present value factor $3,403=$5,000×0.6806

2. Using the formula P = F  ÷ (1 + r) , we get

$33,928=$80,000÷(1+.10)

Using Figure 5.9 “Present Value of $1 Received at the End of “, we get

Present value=Future value × Present value factor $33,928=$80,000×0.4241

3. The small difference between the two approaches is due to rounding the factor in Figure 5.9 “Present Value of $1 Received at
the End of “.

Using the formula P = F  ÷ (1 + r) , we get

10,434=$400,000÷(1+.20)

Using Figure 5.9 “Present Value of $1 Received at the End of “, we get

Present value=Future value × Present value factor$10,440=$400,000×0.0261

4. The small difference between the two approaches is due to rounding the factor Figure 5.9 “Present Value of $1 Received at the
End of “.

Using the formula P = F  ÷ (1 + r) , we get

$61,796=$250,000÷(1+.15)

Using Figure 5.9 “Present Value of $1 Received at the End of “, we get

Present value=Future value × Present value factor $61,800=$250,000×0.2472

 

5.2 Net Present Value

n
n

n
n

5

n
n

9

n
n

20

n
n
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Learning Objective
1. Evaluate investments using the net present value (NPV) approach.

 

Question: Now that we have the tools to calculate the present value of future cash flows, we can use this information to make
decisions about long-term investment opportunities. How does this information help companies to evaluate long-term investments?

Answer: The net present value (NPV) is a method of evaluating investments adds the present value of all cash inflows and subtracts
the present value of all cash outflows. The term discounted cash flows is also used to describe the NPV method. In the previous
section, we described how to find the present value of a cash flow. The term net in net present value means to combine the present
value of all cash flows related to an investment (both positive and negative).

Recall the problem facing Jackson’s Quality Copies at the beginning of the chapter. The company’s president and owner, Julie
Jackson, would like to purchase a new copy machine. Julie feels the investment is worthwhile because the cash inflows over the
copier’s life total $82,000, and the cash outflows total $57,000, resulting in net cash inflows of $25,000 (= $82,000 – $57,000).
However, this approach ignores the timing of the cash flows. We know from the previous section that the further into the future the
cash flows occur, the lower the value in today’s dollars.

Question: How do managers adjust for the timing differences related to future cash flows?

Answer: Most managers use the NPV approach. This approach requires three steps to evaluate an investment:

Step 1. Identify the amount and timing of the cash flows required over the life of the investment.

Step 2. Establish an appropriate interest rate to be used for evaluating the investment, typically called the required rate of
return. (This rate is also called the discount rate or hurdle rate.)

Step 3. Calculate and evaluate the NPV of the investment.

Let’s use Jackson’s Quality Copies as an example to see how this process works.

Step 1. Identify the amount and timing of the cash flows required over the life of the investment.

Question: What are the cash flows associated with the copy machine that Jackson’s Quality Copies would like to buy?

Answer: Jackson’s Quality Copies will pay $50,000 for the new copier, which is expected to last 7 years. Annual maintenance costs
will total $1,000 a year, labor cost savings will total $11,000 a year, and the company will sell the copier for $5,000 at the end of 7
years. Figure 5.1 “Cash Flows for Copy Machine Investment by Jackson’s Quality Copies” summarizes the cash flows related to
this investment. Amounts in parentheses are cash outflows. All other amounts are cash inflows.

Figure 5.1 Cash Flows for Copy Machine Investment by Jackson’s Quality Copies

Step 2. Establish an appropriate interest rate to be used for evaluating the investment.

Question: How do managers establish the interest rate to be used for evaluating an investment?

Answer: Although managers often estimate the interest rate, this estimate is typically based on the organization’s cost of capital.
The cost of capital is the weighted average costs associated with debt and equity used to fund long-term investments. The cost of
debt is simply the interest rate associated with the debt (e.g., interest for bank loans or bonds issued). The cost of equity is more
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difficult to determine and represents the return required by owners of the organization. The weighted average of these two sources
of capital represents the cost of capital (finance textbooks address the complexities of this calculation in more detail).

The general rule is the higher the risk of the investment, the higher the required rate of return (assume required rate of return is
synonymous with interest rate for the purpose of calculating the NPV). A firm evaluating a long-term investment with risk similar
to the firm’s average risk will typically use the cost of capital. However, if a long-term investment carries higher than average risk
for the firm, the firm will use a required rate of return higher than the cost of capital.

The accountant at Jackson’s Quality Copies, Mike Haley, has established the cost of capital for the firm at 10 percent. Since the
proposed purchase of a copy machine is of average risk to the company, Mike will use 10 percent as the required rate of return.

Step 3. Calculate and evaluate the NPV of the investment.

Question: How do managers calculate the NPV of an investment?

Answer: Figure 5.2 “NPV Calculation for Copy Machine Investment by Jackson’s Quality Copies” shows the NPV calculation for
Jackson’s Quality Copies. Examine this table carefully. The cash flows come from Figure 5.1 “Cash Flows for Copy Machine
Investment by Jackson’s Quality Copies”. The present value factors come from Figure 5.9 “Present Value of $1 Received at the
End of ” in the appendix (r = 10 percent; n = year). The bottom row, labeled present value is calculated by multiplying the total
cash in (out) × present value factor, and it represents total cash flows for each time period in today’s dollars. The bottom right of
Figure 5.2 “NPV Calculation for Copy Machine Investment by Jackson’s Quality Copies” shows the NPV for the investment,
which is the sum of the bottom row labeled present value.

Figure 5.2 NPV Calculation for Copy Machine Investment by Jackson’s Quality Copies

The NPV is $1,250. Because NPV is > 0, accept the investment. (The investment provides a return greater than 10 percent.)

The NPV Rule

Question: Once the NPV is calculated, how do managers use this information to evaluate a long-term investment?

Answer: Managers apply the following rule to decide whether to proceed with the investment:

NPV Rule: If the NPV is greater than or equal to zero, accept the investment; otherwise, reject the investment.

As summarized in Figure 5.3 “The NPV Rule”, if the NPV is greater than zero, the rate of return from the investment is higher than
the required rate of return. If the NPV is zero, the rate of return from the investment equals the required rate of return. If the NPV is
less than zero, the rate of return from the investment is less than the required rate of return. Since the NPV is greater than zero for
Jackson’s Quality Copies, the investment is generating a return greater than the company’s required rate of return of 10 percent.

Figure 5.3 The NPV Rule
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Note that the present value calculations in Figure 5.3 “The NPV Rule” assume that the cash flows for years 1 through 7 occur at the
end of each year. In reality, these cash flows occur throughout each year. The impact of this assumption on the NPV calculation is
typically negligible.

Business in Action 5.1

Cost of Capital by Industry

Cost of capital can be estimated for a single company or for entire industries. New York University’s Stern School of Business
maintains cost of capital figures by industry. Almost 7,000 firms were included in accumulating this information. The following list
shows industries with the highest cost of capital of the industries tracked by NYU. Notice that high-risk industries  have relatively
high costs of capital.

 

Transportation (Railroads) 11.17%

Computers/Peripherals 9.90%

Shipbuilding & Marine 9.37%

Software (Internet) 9.29%

Tobacco 8.83%

Precious Metals 8.73%

Drugs (Biotechnology) 8.60%

Drugs (Pharmaceutical) 8.51%

Software (Entertainment) 8.40%

Education 8.30%

Electrical Equipment 8.27%

Engineering/Construction 8.03%

Semiconductor 7.99%

Semiconductor Equip 7.94%

Entertainment 7.83%
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Steel 7.82%

Paper/Forest Products 7.80%

Source:  http://people.stern.nyu.edu/adamodar/New_Home_Page/datafile/wacc.htm

Annuity Tables
Question: Notice in Figure 5.1 “Cash Flows for Copy Machine Investment by Jackson’s Quality Copies” that the rows labeled
maintenance cost and labor savings have identical cash flows from one year to the next. Identical cash flows that occur in regular
intervals, such as these at Jackson’s Quality Copies, are called an annuity . How can we use annuities in an alternate format to
calculate the NPV?

Answer: In Figure 5.4 “Alternative NPV Calculation for Jackson’s Quality Copies”, we demonstrate an alternative approach to
calculating the NPV.

Figure 5.4 Alternative NPV Calculation for Jackson’s Quality Copies

*Because this is not an annuity, use Figure 5.9 “Present Value of $1 Received at the End of ” in the appendix.

**Because this is an annuity, use Figure 5.10 “Present Value of a $1 Annuity Received at the End of Each Period for ” in the
appendix. The number of years (n) equals seven since identical cash flows occur each year for seven years.

Note: the NPV of $1,250 is the same as the NPV in Figure 5.2 “NPV Calculation for Copy Machine Investment by Jackson’s
Quality Copies”.

The purchase price and salvage value rows in Figure 5.4 “Alternative NPV Calculation for Jackson’s Quality Copies” represent
one-time cash flows, and thus we use Figure 5.9 “Present Value of $1 Received at the End of ” in the appendix to find the present
value factor for these items (these are not annuities). The annual maintenance costs and annual labor savings rows represent cash
flows that occur each year for seven years (these are annuities). We use Figure 5.10 “Present Value of a $1 Annuity Received at the
End of Each Period for ” in the appendix to find the present value factor for these items (note that the number of years, n, equals
seven since the cash flows occur each year for seven years). Simply multiply the cash flow shown in column (A) by the present
value factor shown in column (B) to find the present value for each line item. Then sum the present value column to find the NPV.
This alternative approach results in the same NPV shown in Figure 5.2 “NPV Calculation for Copy Machine Investment by
Jackson’s Quality Copies”.

Business in Action 5.2

Winning the Lottery

Like many other states, California pays out lottery winnings in installments over several years. For example, a $1,000,000 lottery
winner in California will receive $50,000 each year for 20 years.
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Does this mean that the State of California must have $1,000,000 on the day the winner claims the prize? No. In fact, California has
approximately $550,000 in cash to pay $1,000,000 over 20 years. This $550,000 in cash represents the present value of a $50,000
annuity lasting 20 years, and the state invests it so that it can provide $1,000,000 to the winner over 20 years.

Source: California State Lottery, “California State Lottery Home Page,” http://www.calottery.com.

Key Takeaways
Present value calculations tell us the value of cash flows in today’s dollars. The NPV method adds the present value of all cash
inflows and subtracts the present value of all cash outflows related to a long-term investment. If the NPV is greater than or
equal to zero, accept the investment; otherwise, reject the investment.

 

Check Yourself
The management of Chip Manufacturing, Inc., would like to purchase a specialized production machine for $700,000. The machine
is expected to have a life of 4 years, and a salvage value of $100,000. Annual maintenance costs will total $30,000. Annual labor
and material savings are predicted to be $250,000. The company’s required rate of return is 15 percent.

1. Ignoring the time value of money, calculate the net cash inflow or outflow resulting from this investment opportunity.
2. Find the NPV of this investment using the format presented in Figure 5.2 “NPV Calculation for Copy Machine Investment by

Jackson’s Quality Copies”.
3. Find the NPV of this investment using the format presented in Figure 5.4 “Alternative NPV Calculation for Jackson’s Quality

Copies”.
4. Should Chip Manufacturing, Inc., purchase the specialized production machine? Explain.

Solution

1. The net cash inflow, ignoring the time value of money, is $280,000, calculated as follows:

2. The NPV is $(14,720), calculated as follows:

3. The alternative format used for calculating the NPV is shown as follows. Note that the NPV here is identical to the NPV
calculated previously in part 2.
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*Because this is not an annuity, use Figure 5.9 “Present Value of $1 Received at the End of ” in the appendix.

**Because this is an annuity, use Figure 5.10 “Present Value of a $1 Annuity Received at the End of Each Period for ” in the
appendix. The number of years (n) equals four since identical cash flows occur each year for four years.

4. Because the NPV is less than 0, the return generated by this investment is less than the company’s required rate of return of 15
percent. Thus Chip Manufacturing, Inc., should not purchase the specialized production machine.

 

5.3 The Internal Rate of Return
Learning Objectives

1. Evaluate investments using the internal rate of return (IRR) approach.

 

Question: Using the internal rate of return (IRR) to evaluate investments is similar to using the net present value (NPV) in that both
methods consider the time value of money. However, the IRR provides additional information that helps companies evaluate long-
term investments. What is the IRR, and how does it help managers make decisions related to long-term investments?

Answer: The internal rate of return (IRR) is the rate required (r) to get an NPV of zero for a series of cash flows. The IRR
represents the time-adjusted rate of return for the investment being considered. The IRR decision rule states that if the IRR is
greater than or equal to the company’s required rate of return (recall that this is often called the hurdle rate), the investment is
accepted; otherwise, the investment is rejected.

Most managers use a spreadsheet, such as Excel, to calculate the IRR for an investment (we discuss this later in the chapter).
However, we can also use trial and error to approximate the IRR. The goal is simply to find the rate that generates an NPV of zero.
Let’s go back to the Jackson’s Quality Copies example. Figure 5.4 “Alternative NPV Calculation for Jackson’s Quality Copies”
provides the projected cash flows for a new copy machine and the NPV calculation using a rate of 10 percent. Recall that the NPV
was $1,250, indicating the investment generates a return greater than the company’s required rate of return of 10 percent.

Although it is useful to know that the investment’s return is greater than the company’s required rate of return, managers often want
to know the exact return generated by the investment. (It is often not enough to state that the exact return is something higher than
10 percent!) Managers also like to rank investment opportunities by the return each investment is expected to generate. Our goal
now is to determine the exact return—that is, to determine the IRR. We know from Figure 5.4 “Alternative NPV Calculation for
Jackson’s Quality Copies” that the copy machine investment generates a return greater than 10 percent. Figure 5.5 “Finding the
IRR for Jackson’s Quality Copies” summarizes this calculation with the 2 columns under the 10 percent heading.

The far right side of Figure 5.5 “Finding the IRR for Jackson’s Quality Copies” shows that the NPV is $(2,100) if the rate is
increased to 12 percent (recall our goal is to find the rate that yields an NPV of 0). Thus the IRR is between 10 and 12 percent.
Next, we try 11 percent. As shown in the middle of Figure 5.5 “Finding the IRR for Jackson’s Quality Copies”, 11 percent provides
an NPV of $(469). Thus the IRR is between 10 and 11 percent; it is closer to 11 percent because $(469) is closer to 0 than $1,250.
(Note that as the rate increases, the NPV decreases, and as the rate decreases, the NPV increases.)
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Figure 5.5 Finding the IRR for Jackson’s Quality Copies

*Because this is not an annuity, use Figure 5.9 “Present Value of $1 Received at the End of ” in the appendix.

**Because this is an annuity, use Figure 5.10 “Present Value of a $1 Annuity Received at the End of Each Period for ” in the
appendix. The number of years (n) equals seven since identical cash flows occur each year for seven years.

Note: the NPV of $(469) is closest to 0. Thus the IRR is close to 11 percent.

This trial and error approach allows us to approximate the IRR. As stated earlier, if the IRR is greater than or equal to the
company’s required rate of return, the investment is accepted; otherwise, the investment is rejected. For Jackson’s Quality Copies,
the IRR of approximately 11 percent is greater than the company’s required rate of return of 10 percent. Thus the investment should
be accepted.

Computer Application

Using Excel to Calculate NPV and IRR

Let’s use the Jackson’s Quality Copies example presented at the beginning of the chapter to illustrate how Excel can be used to
calculate the NPV and IRR. Two steps are required to calculate the NPV and IRR using Excel. All cell references are to the
following spreadsheet shown.
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Step 1. Enter the data in the spreadsheet.

Rows 1 through 7 in the spreadsheet show the cash flows associated with the proposal to purchase a new copy machine at Jackson’s
Quality Copies (first presented in Figure 5.1 “Cash Flows for Copy Machine Investment by Jackson’s Quality Copies”).

Step 2. Input the functions to calculate NPV and IRR.

We selected cell H16 to calculate the NPV, so this is where the NPV function is input. Cell E16 shows the function in detail with
dialogue boxes provided for clarification. Notice that the resulting NPV of $1,250 shown in cell H16 is the same as the NPV
calculated in Figure 5.2 “NPV Calculation for Copy Machine Investment by Jackson’s Quality Copies” and Figure 5.4 “Alternative
NPV Calculation for Jackson’s Quality Copies”.

We selected cell H28 to calculate the IRR, so this is where the IRR function is input. Cell E28 shows the function in detail. Notice
that the resulting IRR of 10.72 percent shown in cell H28 is very close to our approximation of slightly less than 11 percent shown
in Figure 5.5 “Finding the IRR for Jackson’s Quality Copies”.

As an alternative to entering a function directly into the spreadsheet, the NPV function under the Formulas menu in Excel can be
used. Simply select the cell in the spreadsheet where you would like the answer to appear (H16 in this case), and go to the
Formulas menu. Click on the fx symbol or Insert Function on the formula bar. Search for the function by typing in NPV, select
NPV where it appears in the box, then select OK. When asked for the Rate, enter the cell where the rate appears (B10). Then under
Value 1 enter the cells containing the series of cash flows, starting with year 1 (shown as C7:I7, which means C7 through I7). Select
OK. Now go back and add the cash flow at time 0 (B7) to the end of the NPV function. The resulting formula will look like the
formula shown in E16, and the answer will appear in the cell where the function is entered (H16).
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The IRR function can be inserted into a cell using the same process presented previously. Select the cell in the spreadsheet where
you would like the answer to appear (H28), and go to the Formulas menu. Click on the fx symbol or Insert Function on the formula
bar. Search for the function by typing in IRR, select IRR where it appears in the box below, then select OK. When asked for Values,
enter the cells containing the series of cash flows, starting with time 0 (shown as B7:I7, which means B7 through I7 the amount in
the first referenced cell must be negative or excel will give you an error). When asked for a Guess, enter your best guess as to what
the IRR might be (this provides the system with a starting point), then select OK. The resulting formula will look like the formula
shown in E28, and the answer will appear in the cell where the function is entered (H28).

Key Takeaways
The IRR is the rate required (r) to get an NPV of zero for a series of cash flows and represents the time-adjusted rate of return
for an investment. If the IRR is greater than or equal to the company’s required rate of return (often called the hurdle rate), the
investment is accepted; otherwise, the investment is rejected.  Excel can be used to easily calculate the NPV and IRR.

 

 

5.4 Other Factors Affecting NPV and IRR Analysis

Learning Objectives
1. Understand the impact of cash flows, qualitative factors, and ethical issues on long-term investment decisions.

 

Question: We have described the net present value (NPV) and internal rate of return (IRR) approaches to evaluating long-term
investments. With both of these approaches, there are several important issues that must be considered. What are these important
issues?

Answer: These issues include focusing on cash flows, factoring in inflation, assessing qualitative factors, and ethical
considerations. All are described next.

Focusing on Cash Flows

Question: Which basis of accounting is used to calculate the NPV and IRR for long-term investments, cash or accrual?

Answer: Both methods of evaluating long-term investments, NPV and IRR, focus on the amount of cash flows and when the cash
flows occur. Note that the timing of revenues and costs in financial accounting using the accrual basis is often not the same as when
the cash inflows and outflows occur. A sale can be recorded in one period, and the cash be collected in a future period. Costs can
occur in one period, and the cash be paid in a future period. For the purpose of making NPV and IRR calculations, managers
typically use the time period when the cash flow occurs.

When a company invests in a long-term asset, such as a production building, the cash outflow for the asset is included in the NPV
and IRR analyses. The depreciation taken on the asset in future periods is not a cash flow and is not included in the NPV and IRR
calculations. However, there is a cash benefit related to depreciation (often called a depreciation tax shield) since income taxes paid
are reduced as a result of recording depreciation expense.

Factoring in Inflation
Question: Is inflation included in cash flow projections when calculating the NPV and IRR?

Answer: Most managers make cash flow projections that include an adjustment for inflation. When this is done, a rate must be used
that also factors in inflation over the life of the investment. As discussed earlier in the chapter, the required rate of return used for
NPV calculations is based on the firm’s cost of capital, which is the weighted average cost of debt and equity. Since the cost of debt
and equity already includes the effect of inflation, no inflation adjustment is necessary when establishing the required rate of return.

The important point here is that cash flow projections must include adjustments for inflation to match the required rate of return,
which already factors in inflation. If cash flows are not adjusted for inflation, managers are likely underestimating future cash
flows and therefore underestimating the NPV of the investment opportunity. This is particularly pronounced for economies that
have relatively high rates of inflation.

For the purposes of this chapter, assume all cash flows and required rates of return are adjusted for inflation.
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Be Aware of Qualitative Factors
Question: So far, this chapter has focused on using cash flow projections and the time value of money to evaluate long-term
investments. Using these quantitative factors to make decisions allows managers to support decisions with measurable data. For
example, the investment opportunity at Jackson’s Quality Copies presented at the beginning of the chapter was accepted because
the NPV of $1,250 was greater than 0, and the IRR of 11 percent was greater than the company’s required rate of return of 10
percent. Why do most companies also consider nonfinancial factors, often called qualitative factors, when making a long-term
investment decision?

Answer: Although using quantitative factors for decision making is important, qualitative factors may outweigh the quantitative
factors in making a decision. For example, a large manufacturer of medical devices recently invested several million dollars in a
small start-up medical device firm. When asked about the NPV analysis, the manager responsible for the investment indicated,
“My staff did a quick and dirty NPV analysis, which indicated we should not invest in the company. However, the technology they
were using for their device was of such strategic importance to us, we could not pass up the investment.” This is an example of
qualitative factors (strategic importance to the company) outweighing quantitative factors (negative NPV).

Similar situations often arise when companies must invest in long-term assets even though NPV and IRR analyses indicate
otherwise. Here are a few examples:

Investing in new production facilities may be essential to maintaining a reputation as the industry leader in innovation, even
though the quantitative analysis (NPV and IRR) points to rejecting the investment. (It is difficult to quantify the benefits of
being the “industry leader in innovation.”)
Investing in pollution control devices for an oil refinery may provide social benefits even though the quantitative analysis (NPV
and IRR) points to rejecting the investment. (Although a reduction in fines and legal costs may be quantifiable and included in
the analyses, it is difficult to quantify the social benefits.)
Investing in a new product line of entry-level automobiles may increase foot traffic at the showroom, resulting in increased
sales of other products, even though the quantitative analysis (NPV and IRR) points to rejecting the investment. (It is difficult to
quantify the impact of the new product line on sales of existing product lines.)

Clearly, managers must look at the financial information and analysis when considering whether to invest in long-term assets.
However, the analysis does not stop with financial information. Managers and decision makers must also consider qualitative
factors.

Business in Action 5.3 – Nike’s financial statements and management explanation

Nike Cash Flow statement

Ethical Issues
Question: Our discussion of NPV and IRR methods implies that managers can easily make capital budgeting decisions once NPV
and IRR analyses are completed and qualitative factors have been considered. However, managers sometimes make decisions that
are not in the best interest of the company. Why might managers make decisions that are not in the best interest of the company?

Answer: Several examples are provided next.

Short-Term Incentives Affect Long-Term Decisions
Managers are often evaluated and compensated based on annual financial results. The financial results are typically measured using
financial accounting data prepared on an accrual basis.

Suppose you are a manager considering an investment opportunity to start a new product line that has a positive NPV. Because the
NPV is positive, you should accept the investment proposal. However, revenues and related cash inflows are not significant until
after the second year. In the first two years, revenues are low and depreciation charges are high, resulting in significantly lower
overall company net income than if the project were rejected. Assuming you are evaluated and compensated based on annual net
income, you may be inclined to reject the new product line regardless of the NPV analysis.

Many companies are aware of this conflict between the manager’s incentive to improve short-term results and the company’s goal
to improve long-term results. To mitigate this conflict, some companies offer managers part ownership in the company (e.g.,
through stock options), creating an incentive to increase the value of the company over the long run.
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Modifying Cash Flow Estimates to Get Approval
Managers often have a vested interest in getting proposals approved regardless of NPV and IRR results. For example, assume a
manager spent several years developing a plan to construct a new production facility. Because of the significant work involved, and
the projected benefits of building a new facility, the manager wants to see the proposal approved. However, the NPV analysis
indicates the production facility proposal does not meet the company’s minimum required rate of return. As a result, the manager
decides to inflate projected cash inflows to get a positive NPV, and the project is approved.

Clearly, a conflict exists between the company’s desire to accept projects that meet or exceed the required rate of return and the
manager’s desire to get approval for a “pet” project regardless of its profitability. Again, having part ownership in a company
provides an incentive for managers to reject proposals that will not increase the value of the company.

Another way to mitigate this conflict is to conduct a postaudit, which compares the original capital budget with the actual results.
Managers who provide misleading capital budget analyses are identified through this process. Postaudits provide an incentive for
managers to provide accurate estimates.

Key Takeaways

Although accountants are responsible for providing relevant and objective financial information to help managers make
decisions, several important factors play a significant role in the decision-making process as described here:

NPV and IRR analyses use cash flows to evaluate long-term investments rather than the accrual basis of accounting.
Cash flow projections must include adjustments for inflation to match the required rate of return, which already factor in
inflation.
Using quantitative factors to make decisions allows managers to support decisions with measurable data. However,
nonfinancial factors (often called qualitative factors) must be considered as well.
Circumstances sometimes exist that cause managers to make decisions that are not in the best interest of the company. For
example, managers may be evaluated on short-term financial results even though it is in the best interest of the company to
invest in projects that are profitable in the long term. Thus projects that reduce short-term profitability in lieu of significant
long-term profits may be rejected.

 

 

5.6 Additional Complexities of Estimating Cash Flows
Learning Objective
1. Evaluate investments with multiple investment and working capital cash flows.

 

Question: The examples in this chapter are intended to help you learn the basics of evaluating investments using the net present
value (NPV), and internal rate of return (IRR). However, there are two additional items related to estimating cash flows that must
be considered: investment cash outflows and working capital. How do these two items impact long-term investment decisions?

Answer: These items impact the analysis of long-term investments as described next.

Investment Cash Outflows
The examples thus far have assumed that cash outflows for the investment occur only at the beginning of the investment. However,
some investments require cash outflows at varying points throughout the life of the project. For example, suppose the Walmart
plans to open a new store, which requires a $10,000,000 investment at the beginning of the project for construction of the building.
However, the building will be expanded at the end of year 4, at a cost of $2,000,000, to meet an expected increase in demand. The
$2,000,000 cash outflow must be included in the cash flows of the project for year 4 when calculating the NPV and IRR.

Working Capital

Working capital is defined as current assets (cash, accounts receivable, inventory, and the like) minus current liabilities (accounts
payable, wages payable, and accrued liabilities, for instance). Many long-term investments require working capital. For example,
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Walmart will need cash in its registers when it opens the new store. Working capital is also required to fund inventory. Working
capital necessary for long-term investments should be included as a cash outflow, typically at the beginning of the project.

Some long-term investments have an expected life, at the end of which working capital is returned to the company for investment
elsewhere. When this happens, the working capital is included in the cash flow analysis as a cash outflow at the beginning of the
project and a cash inflow at the end of the project.

Key Takeaways
Investment proposals often include investment cash outflows at varying points throughout the life of the project. These cash
flows must be included when evaluating investment proposals using NPV, and IRR. Many investments include working capital
cash flows required to fund items such as inventory and accounts receivable. Working capital is included as a cash outflow,
typically at the beginning of the project, and is often returned back to the company as a cash inflow later in the project.

 

Check yourself
The management of Environmental Engineering, Inc. (EEI), would like to open an office for 6 years in a high-growth area of Las
Vegas. The initial investment required to purchase an office building is $250,000, and EEI needs $50,000 in working capital for the
new office. Working capital will be returned to EEI at the end of 6 years. EEI expects to remodel the office at the end of 3 years at a
cost of $200,000. Annual net cash receipts from daily operations (cash receipts minus cash payments) are expected to be as
follows:

Year 1 $  60,000

Year 2 $  80,000

Year 3 $120,000

Year 4 $150,000

Year 5 $160,000

Year 6 $110,000

Although the company’s cost of capital is 8 percent, management set a required rate of return of 12 percent due to the high risk
associated with this project.

1. Find the NPV of this investment using the format presented in Figure 5.2 “NPV Calculation for Copy Machine Investment by
Jackson’s Quality Copies”.

2. Based on your answer to 1, should EEI open the new office? Explain.

Solution

1. The NPV is $27,571, as shown in the following figure.

2.  The NPV is $27,571. Because NPV is > 0, accept the investment. (The investment provides a return greater than 12 percent.)

https://libretexts.org/
https://biz.libretexts.org/@go/page/51394?pdf


5.21 https://biz.libretexts.org/@go/page/51394

 

 

5.8 Appendix: Present Value Tables

Figure 5.9 Present Value of $1 Received at the End of n Periods

Note: Factor=1(1+r)n

Figure 5.10 Present Value of a $1 Annuity Received at the End of Each Period for n Periods 
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Note: Factor=1−(1+r)−nr

End-of-Chapter Exercises

Questions
1. What is the difference between capital budgeting decisions covered in this chapter and management decisions covered in

Chapter 4 “How Are Relevant Revenues and Costs Used to Make Decisions?”?
2. What concept must be considered when looking at cash flows over several years for a long-term investment? Explain.
3. What is meant by the term present value?
4. What is the formula used to calculate the present value of a future cash flow? Describe each component.
5. Describe the three steps required to evaluate investments using the net present value method.
6. How do most firms establish the required rate of return used to calculate the net present value?
7. What is meant by the term internal rate of return? Explain the IRR decision rule?
8. For the purpose of calculating net present value and internal rate of return, do companies use the accrual basis of accounting?

Explain.
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9. Why might a firm choose to accept a long-term investment even if the net present value is below zero?
10. What might cause a manager to reject a long-term investment even though the net present value is positive?
11. Describe the two steps required to calculate net present value and internal rate of return when using Excel.
12. What does the term working capital refer to, and how does working capital affect the evaluation of long-term investments?

Brief Exercises

13.   Investment Decision at Jackson’s Quality Copies. Refer to the dialogue at Jackson’s Quality Copies presented at the
beginning of the chapter. What is Julie Jackson proposing? What information did Mike, the accountant, get from Julie to evaluate
the proposal?

14.   Present Value Calculations. For each of the following independent scenarios, use Figure 5.9 “Present Value of $1 Received
at the End of ” in the appendix to calculate the present value of the cash flow described.

1. $10,000 will be received 4 years from today. The rate is 10 percent.
2. $10,000 will be received 4 years from today. The rate is 20 percent.
3. $50,000 will be received 15 years from today. The rate is 12 percent.
4. $50,000 will be received 15 years from today. The rate is 6 percent.

15.   Present Value Calculations (Annuities). For each of the following independent scenarios, use Figure 5.10 “Present Value of
a $1 Annuity Received at the End of Each Period for ” in the appendix to calculate the present value of the cash flow described.
Round to the nearest dollar.

1. $1,000 will be received at the end of each year for 6 years. The rate is 12 percent.
2. $1,000 will be received at the end of each year for 6 years. The rate is 15 percent.
3. $10,000 will be received at the end of each year for 6 years. The rate is 7 percent.
4. $250,000 will be received at the end of each year for 4 years. The rate is 10 percent.

16.   Net Present Value Calculations. Freefall, Inc., has two independent investment opportunities, each requiring an initial
investment of $65,000. The company’s required rate of return is 8 percent. The cash inflows for each investment are provided as
follows.

Required:

1. Without resorting to calculations, which investment will have the highest net present value? Explain.

Calculate the net present value for each investment (remember to include the initial investment cash outflow in your calculation).
Should the company invest in either investment? Round to the nearest dollar.

17. Internal Rate of Return Calculation. An investment costing $50,000 today will result in cash savings of $5,000 per year for
15 years. Use trial and error to approximate the internal rate of return for this investment proposal.

18. Evaluating Qualitative Factors. Chem, Inc., produces chemical products. The company recently decided to invest in
expensive pollution control devices even though the negative net present value pointed toward rejecting this investment. What
qualitative factor likely led the company to make the investment in spite of the negative net present value?
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19.  Ethical Issues in Making a Capital Budgeting Decision. Assume the manager of a store earns an annual bonus based on
meeting a certain level of net income, which has been achieved consistently over the past five years. The company is currently
considering the addition of a second store, which is expected to become profitable after two years. The manager is responsible for
making the final decision whether the second store should be opened and would receive an annual bonus only if a certain level of
net income were achieved for both stores combined.

Why might the manager refuse to invest in the new store even though the investment is projected to achieve a return greater than
the company’s required rate of return?

20.  Net Present Value Calculation Using Excel. An investment costing $200,000 today will result in cash savings of $85,000 per
year for 3 years. The company’s required rate of return is 11 percent. Use Excel to calculate the net present value of this investment
in a format similar to the one in the Computer Application box in the chapter.

21.   Net Present Value Analysis with Multiple Investments. A project requiring an investment of $20,000 today and $10,000
one year from today, will result in cash savings of $4,000 per year for 15 years. Find the net present value of this investment using
a rate of 10 percent. Round to the nearest dollar.

 

Exercises:
22.  Net Present Value Analysis. Architect Services, Inc., would like to purchase a blueprint machine for $50,000. The machine is
expected to have a life of 4 years, and a salvage value of $10,000. Annual maintenance costs will total $14,000. Annual savings are
predicted to be $30,000. The company’s required rate of return is 11 percent.

Required:

1. Ignoring the time value of money, calculate the net cash inflow or outflow resulting from this investment opportunity.
2. Find the net present value of this investment using the format presented in Figure 5.2 “NPV Calculation for Copy Machine

Investment by Jackson’s Quality Copies”.  Should the company purchase the blueprint machine? Explain.

23. Internal Rate of Return Analysis. Architect Services, Inc., would like to purchase a blueprint machine for $50,000. The
machine is expected to have a life of 4 years, and a salvage value of $10,000. Annual maintenance costs will total $14,000. Annual
savings are predicted to be $30,000. The company’s required rate of return is 11 percent (this is the same data as the previous
exercise).

Required:

1. Use trial and error to approximate the internal rate of return for this investment proposal. Round to the nearest dollar.
2. Should the company purchase the blueprint machine? Explain.

24.  Net Present Value Analysis with Multiple Investments, Alternative Format. Conway Construction Corporation would like
to purchase a fleet of trucks at a cost of $260,000. Additional equipment needed to maintain the fleet of trucks will be purchased at
the end of year 2 for $40,000. The trucks are expected to have a life of 8 years, and a salvage value of $20,000. Annual costs for
maintenance, insurance, and other cash expenses will total $42,000. Annual net cash receipts resulting from this purchase are
predicted to be $135,000. The company’s required rate of return is 14 percent.

Required:

1. Find the net present value of this investment using the format presented in Figure 5.4 “Alternative NPV Calculation
for Jackson’s Quality Copies”.

2. Should the company purchase the new fleet of trucks? Explain.

25.  Calculating NPV and IRR Using Excel. Wood Products Company would like to purchase a computerized wood lathe for
$100,000. The machine is expected to have a life of 5 years, and a salvage value of $5,000. Annual maintenance costs will total
$20,000. Annual net cash receipts resulting from this machine are predicted to be $45,000. The company’s required rate of return is
15 percent.

Required:

1. Use Excel to calculate the net present value and internal rate of return in a format similar to the Computer
Application spreadsheet shown in the chapter.

2. Should the company purchase the wood lathe? Explain.
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Problems
26.  Evaluating Alternative Investments. Washington Brewery has two independent investment opportunities to purchase
brewing equipment so the company can meet growing customer demand. The first option (equipment A) requires an initial
investment of $230,000 for equipment with an expected life of 5 years and a salvage value of $20,000. The second option
(equipment B) requires an initial investment of $120,000 for equipment with an expected life of 4 years and a salvage value of
$15,000. The company’s required rate of return is 10 percent. Additional cash flow information for each investment is provided as
follows.

 Year 1 Year 2 Year 3 Year 4 Year 5

Equipment A

Utility savings $ 12,000 $ 14,000 $ 15,000 $ 16,000 $ 17,000

Additional revenue 45,000 48,000 50,000 55,000 60,000

Maintenance costs (5,000) (8,000) (10,000) (13,000) (16,000)

Equipment B

Utility savings $  8,000 $  9,000 $ 10,000 $ 10,000 –

Additional revenue 35,000 36,000 38,000 42,000 –

Maintenance costs (6,000) (8,000) (9,000) (11,000) –

Required:

1. Calculate the net present value for each investment using the format presented in Figure 5.2 “NPV Calculation for Copy
Machine Investment by Jackson’s Quality Copies”. (Remember to include the initial investment cash outflow and salvage
value in your calculation.) Round to the nearest dollar

2. Which, if any, investment is preferable? Explain.

27.  Calculating NPV and IRR Using Excel. Sherwin Moore Paint Company would like to further automate its production
process by purchasing production equipment for $660,000. The equipment is expected to have a useful life of 8 years, and will be
sold at the end of 8 years for $40,000. The equipment requires significant maintenance work at an annual cost of $75,000. Labor
and material cost savings, shown in the table, are also expected to be significant.

Year 1 $160,000

Year 2 $190,000

Year 3 $200,000

Year 4 $240,000

Year 5 $280,000

Year 6 $220,000

Year 7 $180,000

Year 8 $155,000

The company’s required rate of return is 11 percent.

Required:
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1. Use Excel to calculate the net present value and internal rate of return in a format similar to the Computer Application
spreadsheet shown in the chapter.

2. Should the company purchase the production equipment? Explain.

28.  Calculating NPV and IRR Using Excel. Oil Production, Inc., would like to drill oil from land the company already owns.
The equipment is expected to cost $4,000,000, has a useful life of 5 years, and will be sold at the end of 5 years for $400,000.
Annual costs for maintenance and other cash expenses will total $550,000. Annual net cash receipts resulting from the sale of oil
are predicted to be $1,900,000. Working capital of $270,000 is required at the beginning of the project and will be returned at the
end of 5 years. The equipment will require refurbishing at the end of year 3 at a cost of $300,000. Although the company’s cost of
capital is 15 percent, management established a required rate of return of 20 percent due to the high risk associated with this
project.

Required:

1. Use Excel to calculate the net present value and internal rate of return in a format similar to the Computer
Application spreadsheet shown in the chapter.

2. Should the company accept the proposal? Explain.

29.  Net Present Value and Internal Rate of Return; Ethical Issues. Tower CD Stores would like to open a retail store in
Houston. The initial investment to purchase the building is $420,000, and an additional $50,000 in working capital is required.
Since this store will be operating for many years, the working capital will not be returned in the near future. Tower expects to
remodel the store at the end of 3 years at a cost of $100,000. Annual net cash receipts from daily operations (cash receipts minus
cash payments) are expected to be as follows.

Year 1 $ 80,000

Year 2 $115,000

Year 3 $118,000

Year 4 $140,000

Year 5 $155,000

Year 6 $167,000

Year 7 $175,000

The company’s required rate of return is 13 percent. Assume management decided to limit the analysis to 7 years.

Required:

1. Find the net present value of this investment using the format presented in Figure 5.2 “NPV Calculation for Copy
Machine Investment by Jackson’s Quality Copies”. Round to the nearest dollar.

2. Use Excel to calculate the internal rate of return for this investment proposal.
3. Based on your answer to requirements 1 and 2, should Tower open the new store? Explain.
4. Assume the manager of the company wanted to live in Houston and intentionally inflated the projected annual

cash receipts so that the proposal would be accepted. The proposal would otherwise have been rejected. Explain
how the company’s use of a postaudit would help to prevent this type of unethical behavior.

 

One Step Further: Skill-Building Cases

30.  Internet Project: Capital Expenditures at Intel. Go to Intel’s Web site (http://www.intel.com) and review the Consolidated
Statements of Cash Flows portion of the company’s financial statements. Find the Additions to property, plant and equipment line
item in the Investing Activities section of the statement, and answer the following questions. Be sure to submit a printed copy of the
consolidated statements of cash flows with your answers.

1. How much cash did Intel spend on additions to property, plant, and equipment in the most current year? How does this
amount compare with amounts spent in the previous two years?
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2. Describe two capital budgeting decision techniques that were likely used by Intelto make long-term investment decisions.

31.Group Activity: Qualitative Factors. Each of the following scenarios is being considered at three separate companies.

1. A large regional energy company uses coal to produce electricity that is sold to local power companies. Although
government regulations will not require a cleaner process for at least five years, the company is considering spending
millions of dollars on equipment that will reduce pollutants from its production process. However, the net present value
analysis indicates this proposal should be rejected.

2. A producer of mountain bikes known for its expensive, high-quality bikes would like to introduce a less expensive entry-
level line of mountain bikes. However, the projected internal rate of return for this proposal is lower than the company’s
minimum required rate of return.

3. A maker of computer chips with a reputation of staying on the cutting edge of technology would like to invest in a new
production facility. However, the net present value analysis indicates this proposal should be rejected.

Required:

Your instructor will divide the class into groups of two to four students, and assign one of the three independent
scenarios listed previously to each group. Each group must perform the requirements listed here:

1. Identify at least two qualitative factors that may lead to accepting the proposal.
2. Discuss each option, based on the findings of your group, with the class.

Comprehensive Cases

32. Ethical Issues in Capital Budgeting. Loomis Nursery grows a variety of plants for wholesale distribution. The company
would like to expand its operations and is considering a move to one of two locations. The first location, Wyatville, is one hour
from the ocean and therefore attractive for employees who like to travel on weekends. The second location, Kenton, is not as close
to the ocean, and much further from desirable vacation destinations.

The company’s controller, Lisa Lennox, created a net present value analysis for each location. The Kenton location had a positive
net present value, and the Wyatville location had a negative net present value. Upon providing this information to the chief
financial officer of the company, Max Madden, Lisa was asked to “review the numbers carefully and make sure all the benefits of
moving to Wyatville were included in the analysis.” Lisa knew that Max preferred vacationing near the ocean and had a strong
desire to move operations to Wyatville. However, she was unable to find any errors in her analysis and could not identify any
additional benefits.

Lisa approached Max with this information. Max responded, “There is no way Kenton should have a higher net present value than
Wyatville. Redo your analysis to show that Wyatville has the highest net present value, and have it on my desk by the end of the
week.”

Required:

1. Is Max Madden’s request ethical? Explain.
2. How should Lisa handle this situation? (It may be helpful to review the presentation of ethics in Chapter 1 “What Is Managerial

Accounting?”.)

33. Ethical Issues in Capital Budgeting. Toyonda Motor Company produces a variety of products including motorcycles, all-
terrain vehicles, marine engines, automobiles, light trucks, and heavy-duty trucks. Each division manager at Toyonda Motor
Company is paid a base salary and is given an annual cash bonus if the division achieves profits of at least 10 percent of the value
of assets invested in the division (this is called return on investment).

Peggy Parkins, manager of the Light Truck Division, is considering investing in new production equipment. The net present value
of the proposal is positive, and Peggy is convinced the new equipment will provide a competitive edge in future years. However,
because of the significant up-front cost and related depreciation, short-term profits will be negatively affected by this investment. In
fact, the new equipment will reduce return on investment below the 10 percent threshold for at least 3 years, which will prevent
Peggy from receiving her annual bonuses for at least 3 years. However, profits are expected to increase significantly after the three-
year period. Peggy is planning to retire in two years and therefore would prefer to reject the proposal to invest in new production
equipment.

Required:
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1. Describe the ethical conflict facing Peggy Parkins.
2. What type of employee compensation system might prevent this type of conflict?

 
 

5: How Is Capital Budgeting Used to Make Decisions? is shared under a not declared license and was authored, remixed, and/or curated by
LibreTexts.
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6: How Are Operating Budgets Created?
Jerry Feltz is the president and owner of Jerry’s Ice Cream, a producer of high-quality ice cream sold to specialty grocery stores.
Jerry is holding a meeting with the company’s managers to discuss plans for this coming year. Managers at the meeting are Tom
Benson, the sales manager; Lynn Young, the production manager; and Michelle Hopkins, the treasurer and controller.

Jerry: 
It looks as if we are having another great year. Customers love our ice cream, and sales are up. It’s time to begin the budgeting
process for next year. Tom, do you have any thoughts on what our sales will look like for next year?

Tom: 
I think we will continue to see significant sales growth. But it’s difficult to predict exactly how much growth. On the low end, I
would expect about 10 percent; on the high end, perhaps 25 percent.

Lynn: 
Wow! I knew sales were going well, but I had no idea we were expecting to grow 10 percent to 25 percent next year. It will take
some serious planning to produce enough ice cream to handle this growth.

Michelle: 
I agree. We need to make sure production has enough capacity to handle the growth, and cash flow planning will be critical to
ensure we don’t run out of cash in the process of ramping up production.

Jerry: 
Tom, talk with our salespeople and industry contacts so we can get a solid estimate of quarterly sales for next year. If sales really
are expected to grow as you say, we will face a huge challenge!

Tom: 
I’ll have something for you by the end of next week.

Michelle: 
I’ll start the budgeting process once we have the sales information from Tom.

Lynn: 
The sooner we start the budgeting process, the better, particularly if I have to hire more employees and find more production space.

Jerry: 
Let’s meet in two weeks to discuss the results of Tom’s research and to set up a plan to handle the growth. Thanks for your help!

 

Many companies encounter the same issue of growing sales that is facing Jerry’s Ice Cream. Those that plan for growth have a
better chance of succeeding than those that sit idle and hope it all works out. Operating budgets are used to (1) plan operations and
(2) control operations. We describe both of these objectives next and then devote the remainder of this chapter to the planning
phase by creating an operating budget for Jerry’s Ice Cream. We cover the control phase in Principles of Managerial Accounting 2.

6.1 Planning and Controlling Operations

Learning Objective
1. Understand how operating budgets are used for planning and control.

 

Question: If you have established a personal budget, you know the importance of planning to achieve your goals. Assume one of
your goals is to purchase a new car. It is not enough to simply state, “I want to buy a new car next year.” If you do not plan ahead
for a big expense like this, you may find that you don’t have enough money for a reasonable down payment or that you have very
large monthly payments. If you plan ahead, you may see that working some additional hours, cutting back on entertainment, or a
combination of both, allows you to buy the car and avoid these problems. Organizations are no different, except their needs tend to
be more involved. How do organizations formally plan for the future?

Answer: Let’s look at Jerry’s Ice Cream to answer this question. The company wants to increase sales next year, but will have
difficulty doing this without some type of plan, often called a budget.  An operating budget is a short-term budget (typically one
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year) that focuses on the daily operations of the organization. Before presenting the detailed schedules of an operating budget, we
first discuss how organizations use budgets to plan and control their activities.

The Planning Phase

Question: How are budgets used to help organizations plan future activities?

Answer: Budgets are established in advance to help organizations communicate their plans to employees and to help employees
coordinate activities across the entire organization. Imagine Jerry’s Ice Cream operating without a budget. If production has no
forewarning of an increase in customer demand, Lynn Young, production manager, has no opportunity to plan for an increase in
production. Inefficiencies will occur as Lynn struggles to keep pace with demand (e.g., employees working overtime or materials
purchased at the last minute at a premium). Cash flow may suffer as spending initially outpaces cash receipts, which would force
the company to borrow money quickly at a high interest rate. In the worst case, the company would run out of product, miss out on
sales, and perhaps run out of cash.

Turn the example around and assume Jerry’s Ice Cream does have a budget in place for the coming year. The budget communicates
the organization’s plans to Lynn, production manager, and Michelle, treasurer and controller, showing that sales are expected to
increase. Lynn can then plan accordingly by hiring additional employees, arranging for the purchase of additional materials, and
finding more space for production. Michelle can also plan accordingly by arranging for a short-term loan at a reasonable interest
rate to meet short-term cash needs. As described here, the planning phase uses the budget to communicate plans to employees and
to help employees coordinate activities across the organization.

The Control Phase

Question: How do organizations use budgets to control operations?

Answer: Organizations use budgets to evaluate performance. By comparing the budget with actual results, companies can
determine whether employees, and the company as a whole, have performed as expected.

For example, assume Jerry’s Ice Cream estimates sales for the first quarter of next year will be 40,000 units at $6 per unit. Actual
sales turn out to be 38,000 units at $6.20 per unit. The company can evaluate sales manager Tom Benson’s performance by
comparing the budget to actual results. For unit sales, Tom did not perform as well as expected (38,000 units actually sold versus
40,000 in budgeted unit sales). However, Tom exceeded expectations for sales price ($6.20 per unit actual sales price versus
budgeted sales price of $6).

We now turn to the process of creating an operating budget to plan a company’s operations for the coming year. Creating an
operating budget is an essential part of business. Depending on the type of product offered and the size of the company, operating
budgets vary widely in complexity. International companies in particular face difficult hurdles when it comes to budgeting, as
described below.

Business in Action 6.1

Challenges of Budgeting for International Operations

Companies with operations in several different countries, called multinational companies, face numerous challenges in establishing
operating budgets. Most experts agree that foreign exchange rates have the biggest impact on budgeting for multinationals. Specific
exchange rates are used when the budget is established. However, these rates can fluctuate significantly and are likely to differ
when companies compare actual results with the initial budget. This makes the budget control process difficult because exchange
rate variations might cause the differences between actual results and the budget.

Exchange rate fluctuations, along with other market characteristics—such as economic uncertainty and unpredictable government
activities—make budgeting for multinational companies a challenging task.

Source: Ken Milani and Juan Rivera, “The Rigorous Business of Budgeting for International Operations,” Management Accounting
Quarterly 5, no. 2 (2004): 38–50.

Key Takeaways
Organizations establish budgets to communicate their plans to employees and to coordinate the activities of employees across
the entire organization. Budgets are often compared with actual results to evaluate employee and organizational performance.
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6.2 The Budgeting Process

Learning Objective
1. Understand the process used to establish budgets.

Question: Some companies prefer to take a “top-down” approach to budgeting, in which upper management establishes the budget
with little input from other employees. These budgets are imposed on the organization and do little to motivate employees or to
gain acceptance by employees. What method of budgeting is more effective than the top-down approach?

Answer: Successful companies approach budgeting from the bottom up. This requires the involvement of various employees within
the organization, not just upper management. Lower-level employees often know more about their functional areas than upper
management, and they can be an excellent source of information for budgeting purposes. Although getting input from employees
throughout the organization can be time consuming, this approach tends to increase employee motivation and acceptance of the
budget.

Most organizations have a budget committee that supervises the budgeting process. A budget committeeis a group within the
organization responsible for overseeing and approving the master budget. A master budget is a series of budget schedules outlining
the organization’s plans for the upcoming period (typically for a year and presented in monthly or quarterly time periods). The
master budget can take many different forms but often includes schedules that provide planning for sales, production, selling and
administrative expenses, and capital expenditures. These schedules lead to the budgeted income statement, cash flows, and balance
sheet (also part of the master budget).

Figure 6.1 “Master Budget Schedules” shows the components of the master budget with references to the figure in which we
present each component for Jerry’s Ice Cream.

Figure 6.1 Master Budget Schedules

Key Takeaways
Some companies take a top-down approach to budgeting (upper management establishes the budget with little input from
others), while other companies take a bottom-up approach (lower level employees are involved in the budgeting process). The

All of these will be illustrated below.
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bottom-up approach tends to be more effective as employees are more inclined to accept the budget. Regardless of the approach
used, the budget committee (made up of a group within the organization) is responsible for overseeing and approving the master
budget.

6.3 The Master Budget

Learning Objective
1. Develop the components of a master budget.

Question: Developing a master budget is a lengthy process. Where do companies start when preparing a master budget?

Answer: Study Figure 6.1 “Master Budget Schedules” carefully, as it serves as the road map for the master budget presented
throughout this chapter for Jerry’s Ice Cream. Notice that the budgeting process starts with the sales budget. Also, note that the
budgets described next are for a manufacturing company. Manufacturing companies tend to have more budget schedules than other
types of organizations because their operations are more complex. Once you understand budgeting in a manufacturing
environment, you can easily modify the process to perform budgeting in other organizations, as discussed later in the chapter. As
we work through the master budget for Jerry’s Ice Cream, assume the company prepares quarterly budgets.

Sales Budget

Question: The sales budget is the starting point for the master budget, as shown in Figure 6.1 “Master Budget Schedules”. What is
a sales budget, and how is it prepared?

Answer: The sales budget is an estimate of units of product the organization expects to sell times the expected sales price per unit.
This is perhaps the most important budget as it drives most of the other budgets. For example, the production budget and related
materials, labor, and overhead budgets are based on expected sales.

Forecasting sales often involves extensive research and numerous sources. Companies, such as Jerry’s Ice Cream, typically start
with their sales staff since salespeople have daily contact with customers and direct information about customer demand. Some
companies pay for market trend data to learn about industry and product trends. Many organizations hire market research
consultants to obtain and review industry data and ultimately to predict customer demand. Larger companies sometimes employ
economists to develop sophisticated models used to project sales. Smaller, less sophisticated organizations simply base their
estimates on past trends.

Tom Benson, sales manager at Jerry’s Ice Cream, talked with his salespeople and reviewed market trends for ice cream using data
obtained from a market research firm. His estimate, shown in Figure 6.2 “Sales Budget for Jerry’s Ice Cream”, assumes the
company will increase sales 15 percent this coming year. Thus, to get projected sales for quarter 1, Tom simply multiplied last
year’s first quarter sales by 1.15. The average price per unit last year was $6 (1 unit = 1 gallon), and Tom does not expect any
change in this price. The sales budget is presented in Figure 6.2 “Sales Budget for Jerry’s Ice Cream”.

Figure 6.2 Sales Budget for Jerry’s Ice Cream
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Production Budget

Question: The production budget is developed next and is based on sales budget projections. What is a production budget, and how
is it prepared?

Answer: If the organization uses a just-in-time production system, where production occurs just in time to ship the products to the
customer, units produced each quarter would be exactly the same as projected sales. However, most companies, including Jerry’s
Ice Cream, maintain a certain level of finished goods inventory. Thus production is typically not the same as projected sales. The
production budget is an estimate of units to be produced and is based on sales projections plus an estimate of desired ending
finished goods inventory less beginning finished goods inventory, as summarized in the following:

Key Equation

Units to be produced=Expected sales in units+Desired units of ending inventory−Units in beginning inventory

Jerry’s Ice Cream plans to sell 40,000 units in the first quarter, as shown in Figure 6.3 “Sales Budget for Jerry’s Ice Cream”. For the
sake of simplicity, assume work-in-process inventory is insignificant, and therefore beginning and ending work-in-process
inventory is zero. (We assume beginning and ending work-in-process inventory is zero throughout this chapter.) The management
prefers to maintain 10 percent of next quarter’s sales in ending inventory. Thus 4,800 units will be in inventory at the end of the
first quarter (= 48,000 unit sales in second quarter × 10 percent). Units needed for the first quarter total 44,800 (= 40,000 unit sales
+ 4,800 units desired ending inventory). However, Jerry’s will not produce 44,800 units because inventory will be left over from
the fourth quarter of last year. This beginning inventory will be 4,000 units (= 40,000 unit sales in first quarter × 10 percent). Thus
actual production will total 40,800 units:

40,800=40,000+4,800−4,000 Units to be produced=Expected sales in units+Desired units of ending inventory−Units in beginning
inventory

Figure 6.3 “Production Budget for Jerry’s Ice Cream” presents the production budget for each of the 4 quarters of the coming year.
Examine this figure carefully, particularly the last line labeled units to be produced. Lynn Young, the production manager, will be
concerned about the spike in production during the third quarter of 59,200 units. The third quarter, from July 1 through September
30, is the peak sales season for ice cream. It will be difficult for Lynn to plan for this increase in production from the first and
second quarters to the third quarter. However, this is exactly why companies prepare budgets—to plan for the future!

Figure 6.4 Production Budget for Jerry’s Ice Cream

*Information from Figure 6.3 “Sales Budget for Jerry’s Ice Cream”.

**Desired ending inventory = 10 percent × Next quarter sales; for the first quarter, 4,800 = 0.10 × 48,000. Fourth quarter desired
ending inventory of 4,400 units is based on an estimate of sales in the first quarter of next year.

***Beginning inventory = Inventory at end of previous quarter; for example, second quarter beginning inventory = First quarter
ending inventory.
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Once Jerry’s Ice Cream knows how many units it must produce each quarter, budgets are established for the individual components
of production: direct materials, direct labor, and manufacturing overhead. We present these budgets next.

Check Yourself

Carol’s Cookies produces cookies for resale at grocery stores throughout North America. The company is currently in the process
of establishing a master budget on a quarterly basis for this coming fiscal year, which ends December 31. Prior year quarterly sales
were as follows (1 unit = 1 batch):

First quarter 64,000 units

Second quarter 76,800 units

Third quarter 96,000 units

Fourth quarter 83,200 units

Unit sales are expected to increase 25 percent, and each unit is expected to sell for $8. The management prefers to maintain ending
finished goods inventory equal to 10 percent of next quarter’s sales. Assume finished goods inventory at the end of the fourth
quarter budget period is estimated to be 9,000 units.

1. Prepare a sales budget for Carol’s Cookies using a format similar to Figure 6.2 “Sales Budget for Jerry’s Ice Cream”. (Hint: be
sure to increase last year’s unit sales by 25 percent.)

2. Prepare a production budget for Carol’s Cookies using the format shown in Figure 6.3 “Production Budget for Jerry’s Ice
Cream”.

Solution

1. The following is a sales budget:

2. The following is a production budget:
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*Desired ending inventory = 10 percent × Next quarter sales; for the first quarter, 9,600 = 0.10 × 96,000. Fourth quarter desired
ending inventory of 9,000 units is given.

**Beginning inventory = Inventory at end of previous quarter; for example, Second quarter beginning inventory = First quarter
ending inventory.

Direct Materials Purchases Budget

Question: The number of units of finished goods to be produced each quarter from the production budget is the starting point for
the direct materials purchases budget. What is a direct materials purchases budget, and how is it prepared?

Answer: The direct materials purchases budget is an estimate of raw materials needed to achieve a desired level of production.
Figure 6.3 “Production Budget for Jerry’s Ice Cream”, the production budget, shows that 40,800 finished units will be produced in
the first quarter. We will now establish a direct materials purchases budget that answers the questions: how many pounds of
material must be purchased during the first quarter to achieve this production, and what is the cost of these materials?

Assume two pounds of material are required to produce one unit of product. Thus the amount of materials required to produce
40,800 units of ice cream is 81,600 pounds (= 40,800 units × 2 pounds per unit). This amount is labeled as materials needed in
production in the direct materials purchases budget shown in Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream”.
(To simplify this example, assume sugar is the only material used. However, other materials, such as cream and vanilla, are
typically required to produce ice cream.)

Figure 6.4 Direct Materials Purchases Budget for Jerry’s Ice Cream
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*Information from Figure 6.3 “Production Budget for Jerry’s Ice Cream”.

**Desired ending inventory = 20 percent × Next quarter production needs; for the first quarter, 19,680 = 0.20 × 98,400. Fourth
quarter desired ending inventory of 20,000 pounds is based on an estimate of materials needed in production first quarter of next
year.

***Beginning inventory = Inventory at end of previous quarter; for example, Second quarter beginning inventory = First quarter
ending inventory.

****$2 direct materials cost per unit = 2 pounds of materials required per unit × $1 per pound.

Will the company buy 81,600 pounds of material in the first quarter? Probably not. Jerry’s will have materials in beginning raw
materials inventory and prefers to maintain a certain level of ending raw materials inventory. Thus direct materials purchased is
based on materials needed in production plus an estimate of desired ending raw materials inventory less beginning raw materials
inventory. We summarize this in the following equation. Notice the similarity of this equation to the inventory equation presented
earlier for the production budget.

Key Equation

Materials to be purchased=Materials needed in production+Desired materials in ending inventory−Materials in beginning
inventory

Assume the management prefers to maintain raw materials ending inventory equal to 20 percent of next quarter’s materials needed
in production. Thus 19,680 pounds of material will be in inventory at the end of the first quarter (= 98,400 pounds of materials
needed in production in second quarter × 20 percent). Materials needed in inventory total 101,280 pounds (= 81,600 pounds of
materials needed in production + 19,680 pounds of material in desired ending inventory). However, Jerry’s will not purchase
101,280 pounds of materials because inventory will be left over from the fourth quarter of last year. This beginning inventory will
be 16,320 pounds (= 81,600 pounds of material needed in production in first quarter × 20 percent). Thus direct materials purchased
in the first quarter will total 84,960 pounds:

84,960= 81,600+ 19,680− 16,320 Materials=Materials needed in production+Desired materials in ending inventory−Materials in
beginning inventory

To estimate the cost of purchasing 84,960 pounds of material, multiply the number of pounds to be purchased by the cost per
pound. Assume the cost per pound of material for Jerry’s is $1. This results in a cost of $84,960 for materials to be purchased
during the first quarter, as shown at the bottom of Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream” (= 84,960
pounds to be purchased × $1 per pound).
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Review the direct materials purchases budget shown in Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream”
carefully, particularly the line labeled direct materials to be purchased. The purchasing manager at Jerry’s Ice Cream uses this
information, along with the price per pound, to negotiate the purchase of materials with suppliers.

Direct Labor Budget

Question: The direct materials purchases budget is the first of three supporting budgets for production. The second is the direct
labor budget. What is the direct labor budget, and how is it prepared?

Answer: The direct labor budget is an estimate of direct labor hours, and related costs, necessary to achieve a desired level of
production. Knowing Jerry’s Ice Cream plans to produce 40,800 units of ice cream during the first quarter, this budget answers the
questions: how many direct labor hours will be necessary to achieve this production, and what will this labor cost?

Assume it takes 0.10 direct labor hours (or 6 minutes) to produce 1 unit of product. Thus 4,080 hours of direct labor will be
required to produce 40,800 units of product (= 40,800 finished units produced × 0.10 direct labor hours per unit). Given an average
hourly rate of $13, the direct labor cost for the first quarter totals $53,040 (= 4,080 hours × $13 per hour). This information is
shown in the direct labor budget presented in Figure 6.5 “Direct Labor Budget for Jerry’s Ice Cream”.

Figure 6.5 Direct Labor Budget for Jerry’s Ice Cream

*From Figure 6.3 “Production Budget for Jerry’s Ice Cream”.

**$1.30 direct labor cost per unit = 0.10 direct labor hours per unit × $13 per hour.

Carefully review the direct labor budget shown in Figure 6.5 “Direct Labor Budget for Jerry’s Ice Cream”. The production manager
at Jerry’s Ice Cream, Lynn Young, uses this information to ensure the appropriate number of employees is available to meet
production goals. Notice that the number of direct labor hours needed in production for the third quarter is significantly higher than
each of the two previous quarters. Again, this is why organizations prepare budgets: to plan for these types of events. Lynn will
have to start planning for this spike in direct labor hours, either by asking employees to work overtime or by hiring additional
employees.

Manufacturing Overhead Budget

Question: The manufacturing overhead budget is the third of three supporting production budgets. What is a manufacturing
overhead budget, and how is it prepared?

Answer: The manufacturing overhead budget is an estimate of all production costs, other than direct materials and direct labor,
necessary to achieve a desired level of production. This budget is presented in Figure 6.6 “Manufacturing Overhead Budget for
Jerry’s Ice Cream”. Notice that overhead costs are separated into variable and fixed components.

Figure 6.6 Manufacturing Overhead Budget for Jerry’s Ice Cream
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*From Figure 6.3 “Production Budget for Jerry’s Ice Cream”.  Note the budget is based on production and not sales.

**$1.20 = $240,480 total overhead cost ÷ 200,400 units to be produced for the year.

^Deduct depreciation to get the actual cash payment for overhead. This information is needed for the cash budget presented in
Figure 6.10 “Cash Budget for Jerry’s Ice Cream”.

By definition, total variable overhead costs change with changes in production and are calculated by multiplying units to be
produced by the cost per unit. For example, indirect materials cost for the first quarter of $6,120 is calculated by taking 40,800
units to be produced × $0.15 cost per unit. Fixed costs generally do not change with changes in production and therefore remain the
same each quarter. (Note: In some situations, fixed overhead costs can change from one quarter to the next. For example, hiring
additional salaried personnel during the year would increase fixed overhead costs, and purchasing equipment during the year would
increase depreciation costs. In this example, we assume fixed overhead costs do not change during the year.)

Depreciation is deducted at the bottom of the manufacturing overhead budget to determine cash payments for overhead because
depreciation is not a cash transaction. We use this information later in the chapter for the cash budget.

Check Yourself

Carol’s Cookies, the company featured in the last check yourself and in the next three, is now preparing the budget for direct
materials purchases, direct labor, and manufacturing overhead.

Direct Materials Purchases Budget Information

Each unit of product requires 1.5 pounds of direct materials per unit, and the cost of direct materials is $2 per pound. Management
prefers to maintain ending raw materials inventory equal to 30 percent of next quarter’s materials needed in production. Assume
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raw materials inventory at the end of the fourth quarter budget period is estimated to be 41,000 pounds.

Direct Labor Budget Information

Each unit of product requires 0.20 direct labor hours at a cost of $12 per hour.

Manufacturing Overhead Budget Information

Variable overhead costs are:

Indirect materials $0.20 per unit

Indirect labor $0.15 per unit

Other $0.35 per unit

Fixed overhead costs each quarter are:

Salaries $28,000

Rent $22,000

Depreciation $16,165

1. Prepare a direct materials purchases budget for Carol’s Cookies using the format shown in Figure 6.4 “Direct Materials
Purchases Budget for Jerry’s Ice Cream”.

2. Prepare a direct labor budget for Carol’s Cookies using the format shown in Figure 6.5 “Direct Labor Budget for Jerry’s Ice
Cream”.

3. Prepare a manufacturing overhead budget for Carol’s Cookies using the format shown in Figure 6.6 “Manufacturing Overhead
Budget for Jerry’s Ice Cream”.

Solution

1. 

*Desired ending inventory = 30 percent × Next quarter production needs; for the first quarter, 44,280 = 0.30 × 147,600 pounds.
Fourth quarter desired ending inventory of 41,000 pounds is given.

**Beginning inventory = Inventory at end of previous quarter; for example, Second quarter beginning inventory = First quarter
ending inventory.

***$3 direct materials cost per unit = 1.5 pounds of materials required per unit × $2 per pound.
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2. 

*$2.40 direct labor cost per unit = 0.20 direct labor hours per unit × $12 per hour.

3. 

*$1.36 = $545,360 total overhead cost ÷ 401,000 units to be produced for the year.

^Deduct depreciation to get the actual cash payment for overhead. This information is needed for the cash budget prepared later.
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Selling and Administrative Budget

Question: Now that the sales and production-related budgets are complete, it is time to estimate selling and administrative costs.
What is a selling and administrative budget, and how is it prepared?

Answer: The selling and administrative budget is an estimate of all operating costs other than production. This budget is presented
in Figure 6.7 “Selling and Administrative Budget for Jerry’s Ice Cream”.

Although many organizations may have variable and fixed costs in this budget, Jerry’s Ice Cream treats all selling and
administrative costs as fixed costs. Once again, depreciation is deducted at the bottom of this budget to determine cash payments
for selling and administrative costs, which we use later in the chapter for the cash budget.

Figure 6.7 Selling and Administrative Budget for Jerry’s Ice Cream

*Deduct depreciation to get the actual cash payment for selling and administrative costs.

**This information is needed for the cash budget presented in Figure 6.10 “Cash Budget for Jerry’s Ice Cream”.

Budgeted Income Statement

Question: Budgets completed to this point include sales, production, direct materials, direct labor, manufacturing overhead , and
selling and administrative. Jerry’s Ice Cream now has enough information to prepare the budgeted income statement. What is a
budgeted income statement, and how is it prepared?

Answer: The budgeted income statement is an estimate of the organization’s profit for a given budget period. Most organizations,
including Jerry’s Ice Cream, prepare the budgeted income statement using the accrual basis of accounting: revenues are recorded
when earned and expenses are recorded when incurred. The budgeted income statement for Jerry’s Ice Cream is presented in Figure
6.8 “Budgeted Income Statement for Jerry’s Ice Cream”. The cash budget we prepare later in the chapter will show when cash is
received and paid.

Figure 6.8 Budgeted Income Statement for Jerry’s Ice Cream
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*Cost of goods sold = Per unit cost of $4.50 (see above) × Units sold (from Figure 6.2 “Sales Budget for Jerry’s Ice Cream”); for
the first quarter, $180,000 cost of goods sold = $4.50 unit cost × 40,000 units.

The first line in the budgeted income statement, sales, comes from the sales budget.  The next line, cost of goods sold, is calculated
by multiplying unit sales by the cost per unit. The cost per unit calculation is shown at the bottom.  Carefully review this
calculation. Since Jerry’s Ice Cream uses full-absorption costing, all manufacturing costs related to goods sold are included (or
fully absorbed) in cost of goods sold. Earlier budget schedules (direct materials, labor and overhead budgets) provide this
information on a per unit basis for direct materials, direct labor, and manufacturing overhead, respectively.

The third line, gross margin, is simply sales minus cost of goods sold. The fourth line, selling and administrative costs, comes from
the selling and administrative budget. The bottom line of the budgeted income statement, net income, is gross margin minus selling
and administrative costs. Income tax expense is not included in this example for the sake of simplicity. However, income taxes can
significantly reduce projected net income and cash flows.

Question: How do companies use the budgeted income statement to improve operations?

Answer: The budgeted income statement is perhaps the most carefully scrutinized component of the master budget. The
management and employees throughout the organization use this information for planning purposes and to evaluate company
performance. The board of directors and budget committee are responsible for approving the budget and often review periodic
reports comparing actual net income to budgeted net income to determine if profit goals are being achieved. Lenders and owners
often review the budget to ensure the organization is on track to meet its goals. The budgeted income statement answers the
question: what profits does the organization expect to achieve?

After completing the budgeted income statement, only three budgets remain: the capital expenditures budget, the cash budget, and
the budgeted balance sheet. We discuss the capital expenditures budget next.

Check Yourself

Carol’s Cookies estimates that all selling and administrative costs are fixed. Quarterly selling and administrative cost estimates for
the coming year are

Salaries $60,000
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Rent $  7,000

Advertising $10,000

Depreciation $  8,000

Other $  1,000

1. Prepare a selling and administrative budget for Carol’s Cookies using the format shown in Figure 6.7 “Selling and
Administrative Budget for Jerry’s Ice Cream”.

2. Prepare a budgeted income statement for Carol’s Cookies using the format shown in Figure 6.8 “Budgeted Income Statement
for Jerry’s Ice Cream”.

Solution

1. 

*Deduct depreciation to get the actual cash payment for selling and administrative costs.

**This information is needed for the cash budget prepared later.
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2. 

*Cost of goods sold = Per unit cost of $6.76 (see above) × Units sold (from sales budget); for first quarter, $540,800 cost of
goods sold = $6.76 unit cost × 80,000 units.

**From selling and administrative budget.

 

Capital Expenditures Budget

Question: What is a capital expenditures budget, and how is it prepared?

Answer: The capital expenditures budget is an estimate of the long-term assets to be purchased during the budget period. This
includes purchases of tangible long-term assets such as property, plant, and equipment, and intangible assets, such as patents,
copyrights, and trademarks. This budget can have a significant impact on cash flow and requires careful planning and analysis
(Chapter 5 “How Is Capital Budgeting Used to Make Decisions?” presents a detailed discussion of capital budgeting). As shown in
Figure 6.9 “Capital Expenditures Budget for Jerry’s Ice Cream”, Jerry’s Ice Cream plans to purchase computers and production
equipment at the end of the fourth quarter.

Figure 6.9 Capital Expenditures Budget for Jerry’s Ice Cream
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Note: These acquisitions will have no effect on depreciation expense in the fourth quarter. Items will be purchased at the end of the
year. Thus depreciation begins the following year.

Because long-term asset purchases occur at the end of the year, depreciation will begin the following year. Thus depreciation
shown in the manufacturing overhead and selling and administrative budgets will not be affected until the following year. The cash
outlay required to make these purchases is reflected in the cash budget presented next.

Cash Budget

Question: What is a cash budget, and how is it prepared?

Answer: The cash budget is an estimate of the amount and timing of cash inflows and outflows for the budget period. Although the
budgeted income statement provides an estimate of profitability, it stops short of providing cash flow information. For example,
some of the $240,000 in first quarter sales revenue will be collected during the first quarter and some will be collected the
following quarter. A section of the cash budget will show when cash from sales will be received.

The cash budget has the following sections, each of which is described after Figure 6.10 “Cash Budget for Jerry’s Ice Cream”:

Cash collections from sales
Cash payments for purchases of materials
Other cash collections and payments

Figure 6.10 “Cash Budget for Jerry’s Ice Cream” shows the cash budget for Jerry’s Ice Cream. Amounts shown in parentheses
represent cash outflows; amounts without parentheses represent cash inflows.

Figure 6.10 Cash Budget for Jerry’s Ice Cream
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*Based on sales budget shown in Figure 6.2 “Sales Budget for Jerry’s Ice Cream”. All sales are on credit: 60 percent collected in
the quarter of sale and 40 percent collected the following quarter.

**Based on purchases budget shown in Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream”. All purchases are on
credit: 70 percent paid in the quarter of purchase and 30 percent paid the following quarter.

***Does not include depreciation since depreciation expense does not involve a cash payment. See related figures for calculations.

^Excess of collections over payments = Cash collections from sales – Cash payments for materials purchases – Other cash
payments.

^^ Beginning cash balance = Cash balance at end of previous period. Balance for first quarter is given.

^^^ Ending cash balance = Excess of collections over payments for the quarter + Beginning cash balance.

Cash Collections from Sales

Question: Assume all sales at Jerry’s Ice Cream are on credit. How long does it take, on average, for Jerry’s to collect on credit
sales?
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Answer: On average, 60 percent of credit sales are collected in the quarter sold and the remaining 40 percent is collected the
following quarter. These percentage estimates are based on previous experience and take into consideration credit terms offered to
customers. Since Jerry’s Ice Cream only sells to customers with an excellent credit record, it anticipates no bad debts.

As you examine the cash collections from sales section of Jerry’s cash budget, notice that $180,000 in cash will be collected in the
first quarter related to credit sales made in the previous quarter (this amount is given). Next, you will see $144,000 in cash
collected in the first quarter related to first quarter sales (= 60 percent collected in quarter of sale × $240,000 first quarter sales).
The remaining $96,000 will be collected in the second quarter, as shown in Figure 6.10 “Cash Budget for Jerry’s Ice Cream” (= 40
percent × $240,000 first quarter sales).

Cash Payments for Purchases of Materials

Question: Assume all purchases at Jerry’s Ice Cream are on credit. How long does it take, on average, for Jerry’s to pay for these
credit purchases?

Answer: On average, 70 percent of purchases are paid in the quarter purchased and the remaining 30 percent is paid the following
quarter. These percentage estimates are based on previous experience and take into account credit terms offered by suppliers.

As you look at the cash payments for purchases of materials section of Jerry’s cash budget, notice that $30,000 in cash will be paid
in the first quarter related to purchases made in the previous quarter (this amount is given). Next, you will see $59,472 in cash paid
in the first quarter related to first quarter purchases (= 70 percent paid in quarter purchased × $84,960 first quarter purchases). The
remaining $25,488 will be paid in the second quarter, as shown in Figure 6.10 “Cash Budget for Jerry’s Ice Cream” (= 30 percent ×
$84,960 first quarter purchases). Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream” shows how cash flows into
the company for customer sales and out of the company for purchases of materials.

Other Cash Collections and Payments

Question: What other cash collections and cash payments must be considered at Jerry’s Ice Cream?

Answer: Assume Jerry’s Ice Cream has other cash payments but no other cash collections. Direct labor cash payments are from
Figure 6.5 “Direct Labor Budget for Jerry’s Ice Cream”. Manufacturing overhead cash payments are from Figure 6.6
“Manufacturing Overhead Budget for Jerry’s Ice Cream”. Recall that depreciation was subtracted from total overhead costs in
Figure 6.6 “Manufacturing Overhead Budget for Jerry’s Ice Cream” to calculate the cash payments for overhead. Selling and
administrative cash payments are from Figure 6.7 “Selling and Administrative Budget for Jerry’s Ice Cream”, where a similar
depreciation adjustment was made. Capital expenditure cash payments are from Figure 6.9 “Capital Expenditures Budget for
Jerry’s Ice Cream”.

The other cash collections and payments section is also where organizations include financing activities such as cash collections
from the sale of bonds or cash payments for the repayment of bank loans. Jerry’s Ice Cream does not have any of these financing
activities.

The bottom section of the cash budget is where the ending cash balance is calculated for each budget period. The manager
responsible for cash planning, typically the treasurer, scrutinizes this section carefully. Some organizations must borrow cash to
fund the timing difference between when cash is used for production and when cash is received from sales. The cash budget will
signal when short-term borrowing is necessary and allows time for the treasurer to arrange for financing. The cash budget presented
in Figure 6.10 “Cash Budget for Jerry’s Ice Cream” shows that Jerry’s will not need to borrow cash in any of the four quarters. In
fact, Jerry’s Ice Cream will have a hefty reserve of cash totaling $155,576 at the end of the fourth quarter.

Check Yourself

Carol’s Cookies has the following information pertaining to the capital expenditures and cash budgets.

Capital Expenditures
The company plans to purchase selling and administrative equipment totaling $20,000 and production equipment totaling $28,000.
Both will be purchased at the end of the fourth quarter and will not affect depreciation expense for the coming year.

Cash Budget
All sales are on credit. The company expects to collect 70 percent of sales in the quarter of sale, 25 percent of sales in the quarter
following the sale, and 5 percent will not be collected (bad debt). Accounts receivable at the end of last year totaled $200,000, all
of which will be collected in the first quarter of this coming year.
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All direct materials purchases are on credit. The company expects to pay 80 percent of purchases in the quarter of purchase and 20
percent the following quarter. Accounts payable at the end of last year totaled $50,000, all of which will be paid in the first quarter
of this coming year.

The cash balance at the end of last year totaled $20,000.

1. Prepare a capital expenditures budget for Carol’s Cookies using the format shown in Figure 6.9 “Capital Expenditures Budget
for Jerry’s Ice Cream”.

2. Prepare a cash budget for Carol’s Cookies using the format shown in 6.10 “Cash Budget for Jerry’s Ice Cream”.

Solution

1. 

Note: These acquisitions will have no effect on depreciation expense in the fourth quarter. Items will be purchased at the end of
the year. Thus depreciation begins the following year.
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2. 

*Based on sales budget. All sales are on credit: 70 percent collected in the quarter of sale, 25 percent collected the following
quarter, and 5 percent bad debt.

**Based on purchases budget. All purchases are on credit: 80 percent paid in the quarter of purchase and 20 percent paid the
following quarter.

***From manufacturing overhead budget. Amount does not include depreciation.

****From selling and administrative budget. Amount does not include depreciation.

*****From capital expenditures budget.

^Excess of collections over payments = Cash collections from sales – Cash payments for materials purchases – other cash
payments.

^^ Beginning cash balance = Cash balance at end of previous period. Balance for first quarter is given.

^^^ Ending cash balance = Excess of collections over payments for the quarter + Beginning cash balance.

 

Budgeted Balance Sheet

Question: The budgeted balance sheet is the last piece of the budget process. What is the budgeted balance sheet, and how is it
prepared?
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Answer: The budgeted balance sheet is an estimate of the ending balances for all balance sheet accounts. Managers use this to
assess the impact that budgeted sales and costs will have on the financial condition of the organization. We present the budgeted
balance sheet for Jerry’s Ice Cream in Figure 6.11 “Budgeted Balance Sheet for Jerry’s Ice Cream”.

Information needed to prepare the budgeted balance sheet for Jerry’s Ice Cream is shown throughout the chapter and is referenced
in Figure 6.11 “Budgeted Balance Sheet for Jerry’s Ice Cream”. Additional information is provided here:

Plant and equipment (net) expected at the end of the budget period (December 31) is $530,000.
Common stock issued and outstanding at the end of the budget period (December 31) is expected to be $650,000.
Actual retained earnings at the end of last year totaled $101,600, and no cash dividends will be paid during the current budget
period ending December 31.

Figure 6.11 Budgeted Balance Sheet for Jerry’s Ice Cream

*$124,800 = $312,000 in fourth quarter sales  × 40 percent to be collected next quarter

**$20,000 = 20,000 pounds  × $1 per pound

***$19,800 = 4,400 units (Figure 6.3 “Production Budget for Jerry’s Ice Cream”) × $4.50 (Figure 6.8 “Budgeted Income Statement
for Jerry’s Ice Cream”).

^Given.

^^ $30,576 = $101,920 in fourth quarter purchases (Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream”) × 30
percent to be paid next quarter (Figure 6.10 “Cash Budget for Jerry’s Ice Cream”).

^^^$169,600 = $101,600 in retained earnings at end of last year (given) + $68,000 budgeted net income for the year (Figure 6.8
“Budgeted Income Statement for Jerry’s Ice Cream”).
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Computer Application
Using Excel to Develop an Operating Budget

Managers often use spreadsheets to develop operating budgets. Spreadsheets help managers perform what-if analysis by linking the
components of the master budget and automatically making changes to budget schedules when certain estimates are revised. For
example, if managers at Jerry’s Ice Cream wanted to see what would happen if sales in units were decreased by 10 percent from the
initial projection shown in Figure 6.2 “Sales Budget for Jerry’s Ice Cream”, they would simply reduce sales by 10 percent, and all
budget schedules affected by this change would automatically be updated in the spreadsheet.

An example of how to use Excel to develop an operating budget for Jerry’s Ice Cream follows. Notice the tabs at the bottom of the
spreadsheet. The first tab is for the sales budget worksheet, the second tab is for the production budget worksheet, the next tab is
for the direct materials purchases budget worksheet, and so on. All these worksheets are linked so changes to certain estimates are
reflected in the appropriate budget schedules.

Spreadsheet programs are not the only way managers use technology to facilitate the budgeting process.

Check Yourself

Assume Carol’s Cookies will collect 25 percent of fourth quarter budgeted sales in full next year (this represents accounts
receivable at the end of the fourth quarter). The following account balances are expected at the end of the fourth quarter:

Property, plant, and equipment (net): $320,000
Common stock: $450,000

Retained earnings at the end of last year totaled $56,180, and no cash dividends are anticipated for the budget period ending
December 31.

Prepare a budgeted balance sheet for Carol’s Cookies using the format shown in Figure 6.11 “Budgeted Balance Sheet for Jerry’s
Ice Cream”.

Solution
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*$208,000 = $832,000 in fourth quarter sales (from sales budget) × 25 percent to be collected next quarter (given).

**$82,000 = 41,000 pounds × $2 per pound (from direct materials budget).

***$60,840 = 9,000 units (from production budget) × $6.76 cost per unit (from budgeted income statement).

^Given.

^^ $59,492 = $297,460 in fourth quarter purchases (from direct materials budget) × 20 percent to be paid next quarter (given).

^^^ $208,180 = $56,180 in retained earnings end of last year (given) + $152,000 budgeted net income (from budgeted income
statement).

 

Wrap-Up of Chapter Example
The management group at Jerry’s Ice Cream is reconvening to discuss sales growth anticipated for the next budget period.

 

Jerry: 
Tom, I recall you saying we should expect growth between 10 percent and 25 percent next year. Have you been able to narrow this
down a bit?

Tom: 
Yes, I’ve talked with our salespeople and industry contacts. We also obtained trend data from a market research firm. Based on this
information, sales should increase about 15 percent this coming year. Most agree this growth is a result of our high-quality product
and our ability to quickly adjust flavors to accommodate consumer tastes.
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Jerry: 
This is great news. It looks like our ice cream is really catching on!

Michelle: 
I received Tom’s projection a few days ago and already have a preliminary budget for next year. Lynn, you will have to do some
serious planning to guarantee we have enough materials and employees for the third quarter spike in sales.

Lynn: 
Yes, I realize we have some work to do to ensure we have enough resources to meet budgeted production levels.

Jerry: 
Can’t we just hire a few more employees and let our suppliers know we will need more materials?

Lynn: 
The problem is that we have a spike in production during the third quarter. Production goes from 49,200 units in the second quarter
to 59,200 units in the third quarter and back down to 51,200 units in the fourth quarter. I don’t think materials will be an issue—
our supplier has already assured me this will not be a problem. But I can’t just hire new employees in the third quarter and fire
them in the fourth quarter.

Jerry: 
Perhaps our existing employees can work overtime, or we can hire temporary employees.

Lynn: 
Hiring temporary employees would be my preference, particularly since college students are looking for part-time work during the
summer months. Working overtime would really cause problems with our budgeted hourly rate of $13.

Jerry: 
Michelle, do we have any cash flow problems with the anticipated growth?

Michelle: 
Fortunately not. If all goes as planned, we should have more than $90,000 in the bank at the end of each quarter.

Jerry: 
Excellent! Let’s do our best to stay on track. Michelle, I’d like an update at the end of the first quarter to see if actual profit meets
or exceeds budgeted profit.

Michelle: 
No problem. I’ll have it for you as soon as the books are closed for the first quarter.

Jerry: 
Now that we all have some idea of what to expect this coming year, we can make sure the resources are in place to make it happen.
This should be an exciting and challenging year for us. Let’s meet again next month to discuss our progress in preparing for next
year.

 

This narrative provides an example of how the master budget is used for planning purposes. It is much more efficient to plan in
advance for significant increases in sales and production than to wait and deal with production issues as they occur. The master
budget can also be used for control purposes by evaluating company performance.

Key Takeaways
The master budget for a manufacturing company includes budget schedules for sales, production, direct materials, direct labor,
manufacturing overhead, selling and administrative, the income statement, capital expenditures, cash, and the balance sheet. The
sales budget is most important because sales projections drive the other budgets.

 

6.4 Budgeting in Nonmanufacturing Organizations

Learning Objective
1. Describe operating budgets for merchandising, service, and not-for-profit organizations.
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The examples used thus far to describe a master budget have been limited to manufacturing companies. Manufacturing companies
tend to have comprehensive operating budgets and therefore serve as a good starting point in learning how to develop a master
budget. However, all types of organizations use operating budgets.

Merchandising Organizations

Question: What do operating budgets look like for merchandising organizations?

Answer: Merchandising organizations typically purchase finished goods and sell them to retail or wholesale customers. Because
merchandisers do not produce goods, they do not use production or production-related budgets.

Figure 6.12 “Master Budget Schedules for a Merchandising Organization” provides an overview of the master budget schedules for
a merchandising organization. If you compare this diagram with Figure 6.1 “Master Budget Schedules” (master budget schedules
for a manufacturing company), you will notice that production and production-related budgets are not applicable to merchandising
organizations. Direct materials are not needed, and all labor and overhead costs are included in the selling and administrative
budget.

Figure 6.12 Master Budget Schedules for a Merchandising Organization

The most important aspect of budgeting for merchandising organizations is the merchandise purchases budget. The merchandise
purchases budget estimates the units of merchandise to be purchased and the cost per unit. Much like the production budget for a
manufacturing company, the merchandise purchases budget estimates units to be purchased (instead of units to be produced) and is
based on sales projections, as well as an estimate of desired ending merchandise inventory less beginning merchandise inventory.

Service Organizations

Question: What do operating budgets look like for service organizations?

Answer: Service organizations, such as architectural and accounting firms, provide services rather than tangible goods. These
organizations do not have raw materials, finished goods, or merchandise inventories, and therefore they do not have production or
merchandise purchases budgets. Instead, the focus is on projected sales revenue from services provided and the labor necessary to
achieve sales revenue projections. Service organizations must constantly estimate services to be provided and make sure labor force
resources are available to meet customer demand.

Not-for-Profit Organizations

Question: Not-for-profit organizations, such as school districts and charitable organizations, also use budgets for planning and
control purposes. The budgeting process in most not-for-profit organizations is critical because the approved budget often serves as
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the legal authority for expenditures. What do operating budgets look like for not-for-profit organizations?

Answer: Because not-for-profit organizations are very diverse in nature—for example, some provide a service, while others collect
money to help victims of natural disasters or to promote medical research—it is difficult to generalize about which master budget
components apply and which do not. However, with an understanding of the budget components used by manufacturing,
merchandising, and service organizations, one can establish a budgeting process for virtually any not-for-profit organization. For an
example of how one not-for-profit organization goes about the budgeting process, read “Business in Action 6.2”.

Business in Action 6.2

Budgeting at a Not-for-Profit Organization

Yearly, a small not-for-profit symphony in California establishes an operating budget with revenues totaling $200,000. The
symphony’s treasurer oversees the budget committee, which is made up of three board members. The budget committee is
responsible for creating, approving, and monitoring the budget.

The budget committee begins the budgeting process by reviewing information from the year before. All board members and office
staff are given spreadsheets showing last year’s results and are asked to provide input for the next budget period. For example, the
committee responsible for ticket sales estimates sales revenue based on expected ticket sales times the average sales price.
Anticipated increases in sales price are considered in the sales budget.

Expenses are also budgeted based on last year’s actual results. Those requesting increases in budgeted expenditures must justify
them. Once revenues and expenses are established for the next budget period, the bookkeeper enters the information using
QuickBooks software and prints a preliminary budget report, which the budget committee reviews. Once the budget committee has
balanced the budget, reviewed it for reasonableness, and approved it, it goes to the board of directors for approval.

The control phase of the budgeting process requires that all expenditures be in accordance with the budget. Any expenditure
exceeding the budget by more than $25 must be approved by the board of directors. A financial report comparing actual revenues
and expenditures with budgeted revenues and expenditures (produced using QuickBooks software) is submitted to the board of
directors monthly.

Check out another interesting example of budget application in the video below

Zero Based budgeting for Welch’s Foods 

Key Takeaways

Merchandising organizations do not produce goods, and therefore do not have production or production-related budgets.
Instead, merchandisers prepare a merchandise purchases budget. Service companies do not have production or merchandise
purchases budgets. Instead, service organizations focus on projected sales and labor costs. Not-for-profit organizations also use
budgets for planning and control purposes. The format depends on the service being provided.

 

Check yourself
Patel and Company performs accounting services for its customers. The company had the following net income for the most
recent year:
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The following information was gathered to help prepare next year’s budgeted income statement:

Service revenue will increase 10 percent (e.g., first quarter service revenue for next year will be 10 percent higher than the first
quarter shown previously).
Manager and staff salaries will increase 5 percent, and a new staff accountant will be hired at the beginning of the second
quarter at a quarterly salary of $12,000.
Administrative staff wages will increase 10 percent.
Supplies and rent will remain the same.
Utilities will increase 5 percent.
Insurance will increase 25 percent.
Miscellaneous expenses will decrease 10 percent.

Prepare a quarterly budgeted income statement for Patel and Company; include a column summarizing the year.

Solution

https://libretexts.org/
https://biz.libretexts.org/@go/page/51395?pdf


6.29 https://biz.libretexts.org/@go/page/51395

*First quarter budget of $148,500 = $135,000 in last year’s first quarter revenue × (1 + .10).

**Quarterly budget of $63,000 = $60,000 in last year’s quarterly salaries × (1 + .05).

***First quarter budget of $26,250 = $25,000 in last year’s first quarter salaries × (1 + .05). Second, third, and fourth quarter
budgets include newly hired staff at $12,000 a quarter.

^Quarterly budget of $11,000 = $10,000 in last year’s quarterly budget × (1 + .10).

^^ No change from last year.

^^^ Quarterly budget of $2,100 = $2,000 in last year’s quarterly budget × (1 + .05).

 Quarterly budget of $17,500 = $14,000 in last year’s quarterly budget × (1 + .25).

 Quarterly budget of $5,850 = $6,500 in last year’s quarterly budget × (1 – .10).

 

6.5 Ethical Issues in Creating Operating Budgets

Learning Objective
1. Understand ethical issues associated with budgeting.

Question: Although bottom-up budgeting, in which management elicits input from employees throughout the company, is effective
in actively engaging those who have to achieve the budgeted goals, this type of budgeting is not free from problems. Ethical issues
often arise in the budgeting process, particularly when employees and managers are evaluated by comparing their actual results to
the budget. How might ethical issues arise in the budgeting process?

Answer: To demonstrate how ethical dilemmas might arise, assume you are a manager and you help upper management establish
the master budget (this is the planning phase). Furthermore, you are evaluated based on achieving budgeted profit on a quarterly
basis (this is the control phase). In fact, you will receive a $10,000 quarterly bonus, in addition to your base salary, if you meet or
exceed budgeted profit. There is an inherent conflict between the planning and control phases of this process. You are helping the
company plan, but you also want to be sure budgeted profit is as low as possible so you can get the $10,000 bonus.

@

@@
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Establishing a sales and profit budget that is considerably lower than what will likely happen causes problems for the entire
organization. Production may be short of materials and labor, causing inefficiencies in the production process. Selling and
administrative support may be lacking due to underestimating sales. Customers will not be satisfied if they must wait for the
product. The dilemma you face as a manager in this situation is whether to do what is best for you (set a low profit estimate to earn
the bonus) or do what is best for the company (estimate accurately so the budget reflects true sales and production needs).

Organizations must recognize this conflict and have processes in place to ensure both the interests of individual employees and the
interests of the organization as a whole are served. For example, employees can be rewarded not just for meeting goals but also for
providing accurate estimates. Perhaps a long-term stock option incentive system would provide motivation to do what is best for
the organization, thereby increasing shareholder value. Whatever incentive system is implemented, organizations must promote
honest employee input and beware of fraudulent reporting to achieve financial targets.

Key Takeaways
An inherent conflict often exists between the planning and control phases of budgeting. During the planning phase,
organizations are most concerned about getting accurate estimates that lead to positive results. The control phase requires
evaluating performance of employees by comparing actual results to the operating budget. Employees often must decide
between doing what is best for the individual employee and what is best for the organization.

End of Chapter Exercises

Questions
1. Describe the planning phase of budgeting.
2. Describe the control phase of budgeting.
3. Refer to  “Business in Action 6.1” Describe two characteristics that make budgeting difficult for multinational companies.
4. Why do successful companies tend to use the bottom-up approach to budgeting?
5. Briefly describe the components of a master budget for a manufacturing organization.
6. Why is the sales budget the most important component of the master budget?
7. Describe the information used by companies to estimate sales.
8. Describe how units to be produced is calculated in the production budget.
9. How does a production budget help the production manager plan for the future?

10. Why is depreciation deducted at the bottom of the manufacturing overhead budget?
11. Why do companies that prepare a budgeted income statement also prepare a cash budget?
12. How does the master budget for a merchandising organization differ from the master budget for a manufacturing organization?
13. Describe the difference between service organization budgets and manufacturing organization budgets.
14. Refer to “Business in Action 6.2” Describe the two procedures that the symphony uses in the control phase of budgeting.
15. Describe the ethical conflict that can occur between the planning and control phases of the budgeting process.
16. Why might a sales budget that intentionally underestimates sales have a negative impact on the organization?

Brief Exercises

17.   Budget Sequence. Indicate the order in which the following budget schedules are prepared.

1. Direct materials purchases
2. Manufacturing overhead
3. Income statement
4. Direct labor
5. Selling and administrative
6. Cash
7. Production
8. Balance sheet
9. Sales

10. Capital expenditures                                                                                                                                                                     
                                                 

18.  Sales Budget. Schwartz and Company expects to sell 100 units in the first quarter, 90 units in the second quarter, 150 units in
the third quarter, and 160 units in the fourth quarter. The average sales price per unit is expected to be $3,000. Prepare a sales
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budget for each quarter and include a column for the year ending December 31.       

19. Production Budget. Schwartz and Company expects to sell 100 units in the first quarter and 90 units in the second quarter.
Assuming the company prefers to maintain finished goods inventory equal to 10 percent of the next quarter’s sales, prepare a
production budget for the first quarter using Figure 6.3 “Production Budget for Jerry’s Ice Cream” as a guide. (Hint: you are
preparing a production budget for the first quarter only.)                                                                                                                       

20.  Direct Materials Purchases Budget. The production budget for Kaminski Products shows the company expects to produce
500 units in the first quarter and 600 units in the second quarter. Each unit requires 10 pounds of direct materials at a cost of $2 per
pound. The company prefers to maintain raw materials inventory equal to 20 percent of next quarter’s materials needed in
production. Prepare a direct materials purchases budget using Figure 6.4 “Direct Materials Purchases Budget for Jerry’s Ice Cream”
as a guide. (Hint: you are preparing a direct materials purchases budget for the first quarter only.)                                                       
                                                                                             

21.Direct Labor Budget. The production budget for Kaminski Products shows the company expects to produce 500 units in the
first quarter. Assuming each unit of product requires 3 direct labor hours at a cost of $13 per hour, prepare a direct labor budget for
the first quarter using Figure 6.5 “Direct Labor Budget for Jerry’s Ice Cream” as a guide. (Hint: you are preparing a direct labor
budget for the first quarter only.)

22.  Manufacturing Overhead Budget. The production budget for Kaminski Products shows the company expects to produce 500
units in the first quarter. Assume variable overhead cost per unit is $5 for indirect materials, $8 for indirect labor, and $3 for other
items. Fixed overhead cost per quarter is $30,000 for salaries, $20,000 for rent, and $8,000 for depreciation. Prepare a
manufacturing overhead budget for the first quarter using Figure 6.6 “Manufacturing Overhead Budget for Jerry’s Ice Cream” as a
guide (Hint: you are preparing a manufacturing overhead budget for the first quarter only.)

23.  Sales Cash Collections Budget. All sales for Malik and Associates are on credit. Accounts receivable at the end of last quarter
totaled $100,000. Credit sales for the first quarter of the upcoming period are expected to be $300,000. The company expects to
collect 70 percent of sales in the quarter of the sale, and 30 percent the quarter following the sale. Prepare a sales cash collections
budget for the first quarter of the upcoming period using the top of Figure 6.10 “Cash Budget for Jerry’s Ice Cream” as a guide.
(Hint: you are preparing a sales cash collections budget for the first quarter only.)

24.  Purchases Cash Payments Budget. All direct material purchases made by Keen and Company are on credit. Accounts
payable at the end of last quarter totaled $50,000. Purchases for the first quarter of the upcoming period are expected to be
$200,000. The company expects to pay 40 percent of purchases in the quarter of purchase and 60 percent the quarter following the
purchase. Prepare a purchases cash payments budget for the first quarter of the upcoming period using the middle of Figure 6.10
“Cash Budget for Jerry’s Ice Cream” as a guide. (Hint: you are preparing a purchases cash payments budget for the first quarter
only.)

25.  Sales Budget for Service Organization; Ethical Issues. Rami and Associates is an accounting firm that estimates revenues
based on billable hours. The company expects to charge 8,000 hours to clients in the first quarter, 9,000 hours in the second quarter,
7,000 hours in the third quarter and 8,500 hours in the fourth quarter. The average hourly billing rate is expected to be $100.

Required:

1. Prepare a services revenue budget for each quarter and include a column for the year ending December 31. (Hint: this is
similar to a sales budget except sales are measured in labor hours rather than in units, and revenue is measured as an average
hourly billing rate rather than a sales price per unit.)

2. Since the manager of the company is given a bonus if actual billable hours exceed budgeted billable hours, the manager
intentionally underestimated the number of expected billable hours for each quarter. How might this underestimate affect the
company?

Exercises:

26.  Sales and Production Budgets. Templeton Corporation produces windows used in residential construction. Unit sales last
year, ending December 31, are as follow:

First quarter 40,000

Second quarter 50,000
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Third quarter 52,000

Fourth quarter 48,000

Unit sales are expected to increase 10 percent this coming year over the same quarter last year. Average sales price per window will
remain at $200.

Assume finished goods inventory is maintained at a level equal to 5 percent of the next quarter’s sales. Finished goods inventory at
the end of the fourth quarter budget period is estimated to be 2,300 units.

Required:

1. Prepare a sales budget for Templeton Corporation (Hint: be sure to increase last year’s unit sales by 10 percent.)
2. Prepare a production budget for Templeton Corporation

27.  Direct Materials Purchases and Direct Labor Budgets. Templeton Corporation produces windows used in residential
construction. The company expects to produce 44,550 units in the first quarter, 55,110 units in the second quarter, 56,980 units in
the third quarter, and 52,460 units in the fourth quarter. (This information is derived from the previous exercise for Templeton
Corporation.)

With regards to direct materials, each unit of product requires 12 square feet of glass at a cost of $1.50 per square foot.
Management prefers to maintain ending raw materials inventory equal to 10 percent of next quarter’s materials needed in
production. Raw materials inventory at the end of the fourth quarter budget period is estimated to be 65,000 square feet.

With regards to direct labor, each unit of product requires 2 labor hours at a cost of $15 per hour.

Required:

1. Prepare a direct materials purchases budget for Templeton Corporation
2. Prepare a direct labor budget for Templeton Corporation

28.  Manufacturing Overhead Budget. Templeton Corporation produces windows used in residential construction. The company
expects to produce 44,550 units in the first quarter, 55,110 units in the second quarter, 56,980 units in the third quarter, and 52,460
units in the fourth quarter. (This information is the same as in the previous exercise for Templeton Corporation.) The following
information relates to the manufacturing overhead budget.

Variable Overhead Costs

Indirect materials $2.50 per unit

Indirect labor $3.20 per unit

Other $1.70 per unit

Fixed Overhead Costs per Quarter

Salaries $50,000

Rent $60,000

Depreciation $36,370

Required:

Prepare a manufacturing overhead budget for Templeton Corporation

29.  Budgets for Cash Collections from Sales and Cash Payments for Purchases. Templeton Corporation produces windows
used in residential construction. The dollar amount of the company’s quarterly sales and direct materials purchases are projected to
be as follows (this information is derived from the previous exercises for Templeton Corporation):

 1st 2nd 3rd 4th
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Sales $8,800,000 $11,000,000 $11,440,000 $10,560,000

Direct materials purchases $   820,908 $    995,346 $  1,017,504 $    947,352

Assume all sales are made on credit. The company expects to collect 60 percent of sales in the quarter of sale and 40 percent the
quarter following the sale. Accounts receivable at the end of last year totaled $3,000,000, all of which will be collected in the first
quarter of the coming year.

Assume all direct materials purchases are on credit. The company expects to pay 70 percent of purchases in the quarter of purchase
and 30 percent the following quarter. Accounts payable at the end of last year totaled $325,000, all of which will be paid in the first
quarter of this coming year.

Required:

1. Prepare a budget for cash collections from sales.
2. Prepare a budget for cash payments for purchases of materials.  Round to the nearest dollar.

30.   Service Company Budgeted Income Statement and Ethical Issues. Lawn Care, Inc., has two owners who maintain lawns
for residential customers. The company had the following net income for the most current year.

The following information was gathered from the owners to help prepare this coming year’s budgeted income statement:

Service revenue will increase 15 percent (e.g., first quarter service revenue for this coming year will be 15 percent higher than
the first quarter shown previously).
Owner salaries will increase 8 percent.
Crew wages will increase 12 percent.
Administrative staff wages will increase 5 percent, and a new staff member will be hired at the beginning of the third quarter at
a quarterly rate of $7,000.
Supplies will increase 9 percent.
Office rent, utilities, and miscellaneous expenses will remain the same.
Insurance will increase 18 percent.
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The tax rate will remain at 30 percent.

Required:

1. Prepare a quarterly budgeted income statement for Lawn Care, Inc., and include a column summarizing the year.
2. The owners of Lawn Care, Inc., have decided to expand and are in need of additional cash to expand operations. Unknown

to the owners, the company’s accountant intentionally inflated the revenue projections for this coming year to make the
company look better when applying for a loan. Is this behavior ethical? Explain. (It may be helpful to review the
presentation of ethics in Chapter 1 “What Is Managerial Accounting?”.)

Problems

31.  Budgeting for Sales, Production, Direct Materials, Direct Labor, and Manufacturing Overhead; Ethical Issues. Sanders
Swimwear, Inc., produces swimsuits. The following information is to be used for the operating budget this coming year.

Average sales price for each swimsuit is estimated to be $50. Unit sales for this coming year ending December 31 are expected
to be as follows:

First quarter 3,000

Second quarter 5,000

Third quarter 20,000

Fourth quarter 6,000

Finished goods inventory is maintained at a level equal to 10 percent of the next quarter’s sales. Finished goods inventory at the
end of the fourth quarter budget period is estimated to be 400 units.
Each unit of product requires 3 yards of direct materials, at a cost of $4 per yard. Management prefers to maintain ending raw
materials inventory equal to 20 percent of next quarter’s materials needed in production. Raw materials inventory at the end of
the fourth quarter budget period is estimated to be 9,500 yards.
Each unit of product requires 0.5 direct labor hours at a cost of $12 per hour.

Variable manufacturing overhead costs are

Indirect materials $0.60 per unit

Indirect labor $3.50 per unit

Other $2.80 per unit

Fixed manufacturing overhead costs per quarter are

Salaries $30,000

Other $  5,000

Depreciation $  9,330

Required:

1. Prepare a sales budget
2. Prepare a production budget
3. Prepare a direct materials purchases budget
4. Prepare a direct labor budget
5. Prepare a manufacturing overhead budget
6. As the production manager, what concerns, if any, do you have about production requirements for each of the four quarters?
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7. Assume the sales budget was developed based on input provided by the company’s vice president of sales. The vice
president is paid a base salary plus a bonus if actual sales exceed budgeted sales. How might this influence the vice
president’s estimate of quarterly sales? What effect might this have on the company?

32.  Budgeting for Sales, Production, Direct Materials, Direct Labor, and Manufacturing Overhead. Hershel’s Chocolate
produces chocolate bars and sells them by the case (1 unit = 1 case). Information to be used for the operating budget this coming
year follows:

Average sales price for each case is estimated to be $25. Unit sales for this coming year, ending December 31, are expected to
be as follows:

First quarter 80,000

Second quarter 84,000

Third quarter 88,000

Fourth quarter 97,000

Finished goods inventory is maintained at a level equal to 15 percent of the next quarter’s sales. Finished goods inventory at the
end of the fourth quarter budget period is estimated to be 13,000 units.
Each unit of product requires 5 pounds of cocoa beans for direct materials, at a cost of $3 per pound. Management prefers to
maintain ending raw materials inventory equal to 10 percent of next quarter’s materials needed in production. Raw materials
inventory at the end of the fourth quarter budget period is estimated to be 43,000 pounds.
Each unit of product requires 0.10 direct labor hours at a cost of $14 per hour.

Variable manufacturing overhead costs are

Indirect materials $0.20 per unit

Indirect labor $0.15 per unit

Other $0.10 per unit

Fixed manufacturing overhead costs per quarter are

Salaries $80,000

Other $70,000

Depreciation $55,625

Required:

1. Prepare a sales budget
2. Prepare a production budget
3. Prepare a direct materials purchases budget
4. Prepare a direct labor budget
5. Prepare a manufacturing overhead budget
6. As the production manager, what concerns, if any, do you have about production requirements for each of the four quarters?

33.  Selling and Administrative Budget and Budgeted Income Statement. (The previous problem must be completed before
working this problem.) Hershel’s Chocolate produces chocolate bars. Management estimates all selling and administrative costs are
fixed. Quarterly selling and administrative cost estimates for the coming year follow.

Salaries $170,000
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Rent $  65,000

Advertising $120,000

Depreciation $  75,000

Other $  36,000

Required:

1. Use the information presented previously to prepare a selling and administrative budget. R
2. Use the information from the previous problem and from requirement a of this problem to prepare a budgeted income

statement.
3. How will management use the information presented in the budgeted income statement?

34.  Budgeting for Cash Collections and Cash Payments. Hershel’s Chocolate produces chocolate bars. The treasurer at
Hershel’s Chocolate is preparing the cash budget and would like to know when cash collections from sales and cash payments for
materials will occur. The dollar amount of the company’s quarterly sales and direct materials purchases are projected to be as
follows (this information is the result of working the previous problems for Hershel’s Chocolate):

 1st 2nd 3rd 4th

Sales $2,000,000 $2,100,000 $2,200,000 $2,425,000

Direct materials purchases $1,215,000 $1,276,125 $1,349,400 $1,417,575

All sales are made on credit. The company expects to collect 60 percent of sales in the quarter of sale and 40 percent the quarter
following the sale. Accounts receivable at the end of last year totaled $770,000, all of which will be collected during the first
quarter of this coming year.
All direct materials purchases are on credit. The company expects to pay 80 percent of purchases in the quarter of purchase and
20 percent the following quarter. Accounts payable at the end of last year totaled $257,000, all of which will be paid during the
first quarter of this coming year.

Required:

1. Prepare a budget for cash collections from sales.
2. Prepare a budget for cash payments for purchases of materials.
3. How will the treasurer use this information?

35.  Services Revenue and Direct Labor Budgets for Service Organization; Ethical Issues. Engineering, Inc., provides
structural engineering services for its clients. Billable hours for each month of the first quarter of this coming budget period are
expected to be as follows:

January 2,000

February 2,200

March 3,000

The average hourly billing rate is estimated to be $150.

Required:

1. Prepare a services revenue budget for Engineering, Inc., for each month of the first quarter and include a total column for
the quarter. (Hint: this is similar to a sales budget except sales are measured in labor hours rather than in units, and revenue
is measured as an average hourly billing rate rather than a sales price per unit.)

2. The average cost for each hour of direct labor is expected to be $50. Assume total direct labor hours are expected to be 20
percent higher than billable direct labor hours presented previously. This is caused by employees working on projects that
are not billable to clients (e.g., recruiting and community work). Prepare a direct labor budget for each month of the first
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quarter and include a total column for the quarter. (Hint: this budget will have three lines: projected direct labor hours, labor
rate per hour, and total direct labor cost.)

3. Assume the manager of the company is given a monthly bonus if actual billable hours exceed budgeted billable hours. How
might this influence the manager’s estimate of monthly billable hours for budgeting purposes? What effect might this have
on the company?

36.  Merchandising Company Master Budget. Big Apple Sporting Goods is a retail store that sells a variety of sports equipment.
The company’s fiscal year ends on December 31. Information to be used for the operating budget this coming year follows.

Sales and Merchandise Purchases Budget Information

Sales for this coming year ending December 31 are expected to be as follows:

First quarter $600,000

Second quarter $650,000

Third quarter $660,000

Fourth quarter $800,000

Cost of goods sold is 40 percent of sales (this is the first line of the merchandise purchases budget). Merchandise inventory is
maintained at a level equal to 20 percent of the next quarter’s cost of goods sold. Merchandise inventory at the end of the fourth
quarter budget period is estimated to be $55,000.

Selling and Administrative Budget Information

Management estimates all selling and administrative costs are fixed.

Quarterly selling and administrative cost estimates for the coming year are

Salaries $150,000

Rent $  25,000

Advertising $  40,000

Depreciation $  18,000

Other $  12,000

Capital Expenditure and Cash Budget Information

The company plans to pay cash for property, plant, and equipment totaling $35,000 at the end of the fourth quarter. This
purchase will not affect depreciation expense for the coming year.
The company expects to collect 70 percent of sales in the quarter of sale and 30 percent the quarter following the sale. Accounts
receivable at the end of last year totaled $200,000, all of which will be collected during the first quarter of this coming year.
All inventory purchases are on credit. The company expects to pay 80 percent of inventory purchases in the quarter of purchase
and 20 percent the following quarter. Accounts payable at the end of last year totaled $68,000, all of which will be paid during
the first quarter of this coming year.
The cash balance at the beginning of this coming year is expected to be $90,000.

Budgeted Balance Sheet Information

Assume 30 percent of fourth quarter budgeted sales will be collected in full the following year (this represents accounts
receivable at the end of the fourth quarter).

Expected account balances at the end of the fourth quarter are

Property, plant, and equipment (net) $120,000
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Common stock $175,000

Actual retained earnings at the end of the last year totaled $252,000, and no cash dividends will be paid during the current
budget period ending December 31.

Required:

1. Prepare a quarterly sales budget. (Hint: this budget will not have any units of product, only total sales revenue.)

2. Prepare a quarterly merchandise purchases budget using the following format. All amounts are in dollars.

3. Prepare a quarterly selling and administrative budget
4. Prepare a quarterly budgeted income statement  (Hint: cost of goods sold will be based on a percent of sales rather than a

cost per unit.)
5. Prepare a quarterly capital expenditure budget
6. Prepare a quarterly cash budget  (Hint: Merchandising companies have merchandise purchases rather than direct materials

purchases. Merchandising companies do not have direct labor or manufacturing overhead.)
7. Prepare a budgeted balance sheet at December 31 . (Hint: merchandising companies have merchandise inventory rather than

raw materials inventory or finished goods inventory.)

One Step Further: Skill-Building Cases

37.  Ethics in Budgeting. SportsMax sells sporting goods equipment at 100 stores throughout North America. Robert Manning is
the manager of one SportsMax retail store in Chicago. The company is in the planning phase of establishing its operating budget
for this coming year and has asked that all store managers submit their estimates of sales revenue, costs, and resulting profit.
During the control phase, each store manager is evaluated by comparing budgeted profit with actual profit. Store managers who
exceed budgeted profit are given a bonus equal to 10 percent of actual profit in excess of budgeted profit.

Required:

1. Describe the ethical conflict that Robert Manning is facing.
2. As the president and CEO of SportsMax, how might you motivate Robert Manning to provide an accurate operating budget?

Comprehensive Cases

38.  Comprehensive Master Budget. Creative Shirts, Inc., produces T-shirts. The company’s fiscal year ends on December 31.
Information to be used for the operating budget this coming year follows.

Sales and Production-Related Budget Information

Average sales price for each T-shirt is estimated to be $15. Unit sales for this coming year, ending December 31, are expected to
be as follows:
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First quarter 20,000

Second quarter 24,000

Third quarter 28,000

Fourth quarter 18,000

Finished goods inventory is maintained at a level equal to 10 percent of the next quarter’s sales. Finished goods inventory at the
end of the fourth quarter budget period is estimated to be 2,000 units.
Each unit of product requires 3 yards of direct materials, at a cost of $2 per yard. Management prefers to maintain ending raw
materials inventory equal to 20 percent of next quarter’s materials needed in production. Raw materials inventory at the end of
the fourth quarter budget period is estimated to be 12,200 yards.
Each unit of product requires 0.1 direct labor hours at a cost of $14 per hour.

Variable manufacturing overhead costs are

Indirect materials $0.70 per unit

Indirect labor $0.90 per unit

Other $0.50 per unit

Fixed manufacturing overhead costs per quarter are

Salaries $18,000

Other $20,000

Depreciation $11,950

Selling and Administrative Budget Information

Management estimates all selling and administrative costs are fixed.

Quarterly selling and administrative cost estimates for the coming year are

Salaries $15,000

Rent $  5,000

Advertising $  4,000

Depreciation $  9,000

Other $10,000

Capital Expenditures and Cash Budget Information

The company plans to pay cash for selling and administrative equipment totaling $15,000 and production equipment totaling
$9,000. Both will be purchased at the end of the fourth quarter and will not affect depreciation expense for the coming year.
All sales are made on credit. The company expects to collect 70 percent of sales in the quarter of sale and 30 percent the quarter
following the sale. Accounts receivable at the end of last year totaled $80,000, all of which will be collected during the first
quarter of this coming year.
All direct materials purchases are on credit. The company expects to pay 80 percent of purchases in the quarter of purchase and
20 percent the following quarter. Accounts payable at the end of last year totaled $25,000, all of which will be paid during the
first quarter of this coming year.
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The cash balance at the beginning of this coming year is expected to be $30,000.

Budgeted Balance Sheet Information

Assume 30 percent of fourth quarter budgeted sales will be collected in full the following year (this represents accounts
receivable at the end of the fourth quarter).

Expected account balances at the end of the fourth quarter are

Property, plant, and equipment (net) $100,000

Common stock $250,000

Actual retained earnings at the end of last year totaled $42,720, and no cash dividends will be paid during the current budget
period ending December 31.

Required:

1. Prepare the quarterly sales and production-related budgets using the figure formats shown earlier:

Sales budget
Production budget
Direct materials purchases budget
Direct labor budget
Manufacturing overhead budget

2. Prepare a quarterly selling and administrative budget
3. Prepare a quarterly budgeted income statement
4. Prepare a quarterly capital expenditures budget
5. Prepare a quarterly cash budget
6. Prepare a budgeted balance sheet at December 31
7. Why does management at Creative Shirts, Inc., prepare a master budget? Explain.

39.  Ethics in Budgeting. Carol Chadwick is the manager of the toys division at Matteler, Inc. Carol is in the process of
establishing the budgeted income statement for this coming year, which will be submitted to the company president for approval.
The division’s current year actual results were slightly higher than the 5 percent growth Carol had anticipated. These results are
shown as follows.

Division managers receive a 20 percent bonus for actual net income in excess of budgeted net income. Carol believes growth in
sales this year will be approximately 12 percent. She is considering submitting a budget showing an increase of 5 percent, which
will increase her chances of receiving a significant bonus at the end of this coming year. Assume cost of goods sold are variable
costs and will increase in proportion with sales revenue. That is, cost of goods sold will always be 60 percent of sales revenue.
Assume selling and administrative expenses are fixed costs.

Required:
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1. Prepare a budgeted income statement for the toys division assuming sales revenue will increase 5 percent.
2. Prepare a budgeted income statement for the toys division assuming sales revenue will increase 12 percent.
3. How much will Carol potentially have to gain in bonus compensation by submitting a budget showing a 5 percent increase

in sales revenue if actual growth turns out to be 12 percent?
4. As the president and CEO of Matteler, how might you motivate Carol Chadwick to provide an accurate budgeted income

statement?
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