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llustration of Absorption and Variable Costing

t: FitDat.com began operations on January 1, 20x0, to manufacture its fitness-oriented
gt smart watches. Cost, production, and sales data for the first three years of FitDat.com’s
operations are given in Exhibit 8-2. Comparative income statements for 20x0, 20x1, and

20x2 are presented in Exhibit 8-3, using both absorption and variable costing.

Learing Objectve 8:2

lAbsorption-Costing Income Statements

Examine the absorption-costing income statements in the upper half of Exhibit 8-3]
Two features of these income statements are highlighted. First, notice that the Cost of
Goods Sold expense for each year is determined by multiplying the year's unit sales by the
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tatement. As mentioned above, fixed manufacturing-overhead costs are included in Cos
f Goods Sold on these absorption-costing income statements.

ariable-Costing Income Statements

(ow examine the income statements based on variable costing in the lower half of
xhibit 8-3. Notice that the format of the statements is different from the format us
n the absorption-costing statements. In the variable-costing statements, the contribu
ion format introduced in Chapter 7 is used to highlight the separation of variable
ixed costs. Let’s focus on the same two aspects of the variable-costing statements th
discussed for the absorption-costing statements. First, the manufacturing expenses
ubtracted from sales revenue each year include only the variable manufacturing costs,
hich amount to $120 per unit. Second, fixed manufacturing overhead is subtracted as
Jump-sum period expense at the bottom of each year’s income statement.

econciling Income under Absorption and Variable Costing

xamination of Exhibit 8-3 reveals that the income reported under absorption and variabls
sting is sometimes different. Although income is the same for the two product-costin
hods in 20x0, it is different in 20x1 and 20x2. Let’s figure out why these results occur.

lo Change in Inventory In 20x0 there is no change in inventory over the course of
 year. Beginning and ending inventory are the same, because actual production a
ales are the same. Think about the implications of the stable inventory level for the treat
of fixed manufacturing overhead. On FitDat.com’s variable-costing statement.
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3,000,000 of fixed manufacturing overhead incurred during 20x0 is an expense in 20x0.
Under absorption costing, however, fixed manufacturing overhead was applied to produc
ion at the predetermined rate of $60 per unit. Since all of the units produced in 20x0 als
were sold in 20x0, all o the fixed manufacturing-overhead cost flowed through into Cos

f Goods Sold. Thus, $3,000,000 of fixed manufacturing overhead was expensed in 20
under absorption costing also.

“The 20x0 column of Exhibit 84 reconciles the 20x0 operating income report
under absorption and variable costing. The reconciliation focuses on the two places i
he income statements where differences occur between absorption and variable costing.
The numbers in the left-hand margin of Exhibit $4 correspond to the numbers in
eft-hand margin of the income statements in Exhibit 8-3.

Increase in Inventory In 20x1, inventory increased from zero on January 1 to 15,
units on December 31. The increase in inventory was the result of production exceediny
sales. Under variable costing, the $3,000,000 of fixed overhead cost incurred in 20x1 is
xpensed, just as it was in 20x0. Under absorption costing, however, only a portion of 1
20x1 fixed manufacturing overhead is expensed in 20x1. Since the fixed overhead is inven-
oried under absorption costing, some of this cost remains in inventory at the end of 20x1.
“The 20x1 column of Exhibit 84 reconciles the 20x1 operating income reported un
bsorption and variable costing. As before, the reconciliation focuses on the two places i
he income statements where differences oceur between absorption and variable costing.

Decrease in Inventory  In 20x2, inventory decreased from 15,000 units to zero. Sales
during the year exceeded production. As in 20x0 and 20x1, under variable costing,
3,000,000 of fixed manufacturing overhead incurred in 20x2 is expensed in 20x2. Undes
bsorption costing, however, more than $3,000,000 of fixed overhead is expensed i
20x2. Why? Because some of the fixed overhead incurred during the prior year, whicl
was inventoried then, is now expensed in 20x2 as the goods are sold.
‘The 20x2 column of Exhibit 84 reconciles the 20x2 income under absorption a
ariable costing.

A Shortcut to Reconciling Income When inventory increases or decreases during
the year, reported income differs under absorption and variable costing. This results fror
he fixed overhead that s inventoried under absorption costing but expensed immediatel

under variable costing. The following formula may be used to compute the difference i
the amount of fixed overhead expensed in a given time period under the two product
osting methods.’

Difference in fixed overhead <Chlngc m) (Pmdemmined)
x

expensed under absorption = ( inventory, | x [ fixed-overhead
and variable costing in units rate per unit

PThis approach assumes that the precetermined fxed-overhead rat per unit does not change across time periods.
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Asthe following table shows, this difference in the amount of fixed overhead expensed
xplains the difference in reported income under absorption and variable costing.

Absorption-Costing
Changeln Predetermined Difference in Income Minus
Inventory Fixed-Overhead Fixed Overhead Variable-Costing

Year (n units) Rate Expensed Income

20 - x %0 - -o- - -o-

2001 15000 ncrease X 560 = s0000 = 5900000

200 15000 decrense  x 560 = oS00 = $0900.000)

ngth of Time Period The discrepancies between absorption-costing and variable:
osting income in Exhibit 8-3 occur because of the changes in inventory levels during
0x1 and 20x2. It is common for production and sales to differ over the course of a week.
onth, or year. Therefore, the income measured for those time periods often will diffe
tween absorption and variable costing. This discrepancy is likely to be smaller ove
longer time periods. Over the course of a decade, for example, FitDat.com cannot sell
wuch more or less than it produces. Thus, the income amounts under the two product
osting methods, when added together over a lengthy time period, will be approximatel
ual under absorption and variable costing.

Notice in Exhibit 8-3 that FitDat.com total income over the three-year period is
900,000 under both absorption and variable costing. This results from the fact that the
ompany produced and sold the same total amount over the three-year period.

st-Volume-Profit Analy

One of the tools used by managers o plan and control business operations is cost-volume
profit analysis, which we studied in Chapter 7. FitDat.com’s break-even point in units can
be computed as follows:

N Fixed costs _ $3.000,000 + $500.000
Breakeven point = e bution margin =~ $240 — 120 — 520
_ $3.500,000 _
BT = 35,000 wnits

1f FitDat.com sells 35,000 smart watches, income should be zero, as Exhibit 8-

onfirms. Notice that at the break-even point, $8.400,000 is both the total revenue (35,00
units X $240 price/unit) and total cost ($3,500,000 fixed cost plus variable cost of 35,00
units X $140 per unit).

Now return to Exhibit 8-3 and examine the 20x1 income statements under absorp-
ion and variable costing. In 20x1, FitDat.com sold 35,000 units, the break-even volume!
IThis fact is confirmed on the variable-costing income statement, since operating income
s zero. On the absorption-costing income statement, however, the 20x | operating income
5 $900,000. What has happened here?

‘The answer to this inconsistency lies in the different treatment of fixed manufacturing
verhead under absorption and variable costing. Variable costing highlights the
separation between fixed and variable costs, as do cost-volume-profit analysis and break
ven calculations. Both of these techniques account for fixed manufacturing overhead as

lump sum. In contrast, absorption costing is inconsistent with CVP analysis, because
fixed overhead is applied to goods as a product cost on a per-unit basis

valuation of Absorption and Variable Costing

ome managers find the inconsistency between absorption costing and CVP anal

roubling enough to warrant using variable costing for internal income reporting. Var

ble costing dovetails much more closely than absorption costing with any operational
lyses that require a separation between fixed and variable costs.

Learning Objecive 8-5

xplain the implications of
bsorption and variable:
osting for costwolume-profi
nalysis

Learning Objective 86

valuate absorplion and

arable costng.
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Pricing Decisions Many managers prefer (0 use absorption-costing data in cost-based
ing decisions. They argue that fixed manufacturing overhead is a necessary cost incurred
in the production process. To exclude this fixed cost from the inventoried cost of a product,
as is done under variable costing, s to understate the cost of the product. For this reason,

companies that use cost-based pricing base their prices on absorption-costing data.
Proponents of variable costing argue that a product’s variable cost provides a bette
for the pricing decision. They point out that any price above a product’s variable

st makes a positive contribution (o covering fixed cost and profit.

finition of an Asset Another controversy about absorption and variable co:
ges on the definition of an asset. An asset is a thing of value owned by the organiza
ion with future service potential. By accounting convention, assets are valued at thei
Since fixed costs comprise part of the cost of production, advocates of absorptio
sting argue that inventory (an asset) should be valued at its full (absorption) cost of
production. Moreover, they argue that these costs have future service potential since the
inventory can be sold in the future to generate sales revenue.
Proponents of variable costing argue that the fixed-cost component of a product’s
absorption-costing value has no future service potential. Their reasoning is that the fix;
anufacturing-overhead costs during the current period will not prevent these costs fror
2 1o be incurred again next period. Fixed-overhead costs will be incurred eve:
period, regardless of production levels. In contrast, variable costs incurred to manufac:
ure a product will not be repeated.

To illustrate, FitDat.com produced 15,000 more smart watches in 20x1 than it
old. These units will be carried in inventory until they are sold in some future year:
itDat.com will never again have to incur the costs of direct material, direct labor, a
ariable overhead incurred in 20x1 o produce those watches. Yet FitDat.com will have
o incur approximately $3,000,000 of fixed-overhead costs every year, even though the
irm has the 15,000 units from 20x1 in inventory.

For external reporting purposes, generally accepted accountiny
inciples require that income reporting be based on absorption costing. Federal tax laws
also require the use of absorption costing in reporting income for tax purposes.

I want to keep an eye on the effects of their decisions on financial reports to outsiders a
IRS. Yet the superiority of variable-costing income reporting as a method for dovetai
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Most national tax authorites require the use of absorption costing for tax purposes. Thus,
absorption costing must be used in valuing inventory and n determining cost-of-goods-
sold expense, which in turn affects taxable income. In the United States, the Iternal Revenue
Service (IRS) defines inventoriable costs (.., product costs) that must be included in valuing
inventory and cost-of-goods-sold expense to include the following: () direct material con-
sumed in the production of the product, (2) direct labor, and (3) alindirect costs deemed to
be necessary for the production of the company's product. These necessary indirect costs
include fixec-overhead costs. Thus, absorption costing is mandated by the IRS.

One interesting nuance i the IRS interpretation of what constitutes inventoriable costs
concers a company's expenditures on the design of the packaging for the company’s
products. Packaging design costs can run into hundreds of thousands of dollars for
large consumer products companies such as Procter & Gamble. The IRS has specified that
packaging design costs must be inventoried as product costs If the resulting design is
successful—that is, if It remains in use for several years. I, however, a package design fals
in the marketplace, the company can deduct the package design costs early as an expense.
Examples of unique and successful packaging designs that would be required by this ruing
10 be treated as product costs under absorption costing include PEG's Pringles potato chip
‘cans, General Mil’ Yoplait yogurt containers, and Nestié's Perrier sparkling water botties.

When It Doesn't Matter ~As discussed carlier, the difference between variable and
isorption costing derives from the fixed costs that are captured in inventory. And we noted
that over long periods of time the quantity of products produced and sold will be close t
dentical, resulting in a minimal difference between income reported under the two systems.

“This can also be true during a short period of time, if the amount of costs trapped
n inventory are minimal at the beginning and end of the period. Production manager
ften have a goal of minimizing inventory levels, and systems designed for this purpose
are called just-in-time inventory systems, or JIT. When work-in-process and finished:
oods inventories are kept very low, there is nowhere for a significant amount of fixed
verhead costs to be captured and so they flow to the income statement, In that scenario,
he income differences under absorption and variable costing will be insignificant.

i the manufacturing industry, product quality has become a key factor in determining
firm’s success or failure in the global marketplace. Advanced, highly reliable manufac
uring methods have made it possible to achieve very high standards of product quality.
And in service firms, the quality of service can spell the difference between a profitabl
future and one of struggle and even failure. Hotel guests, for instance, are ever more dis-
riminating as they assess the overall quality of service and then select their accommoda
s accordingly. Similar comments apply to the airlines, cell phone service providers,
car rental firms, and financial investment firms. As a result, more and more firms
are making product quality a keystone of their competitive strategy.

easuring and Reporting Quality Costs

ecognizing the importance of maintaining high product quality, companies often
easure and report the costs of doing so. Before we examine the costs that companies
ur to maintain high product quality. let's consider what product quality means.

ke

RS, Procter & Gamble,
General Mills, Nestié

Learing Objectve 87
epate a qualyecostreport.
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Product Quality Be careful not to confuse a product’s grade with its quality. A prod-
uct's grade refers to the extent of its capabilities in performing an intended purpose, in
relation to other products with the same functional use. For example, a cell phone with
multiple cameras is of a higher grade than a cell phone that only has one camera.

So what is meant by a high-guality product? There are two concepts of qualit
that determine a product’s degree of excellence or the product’s ultimate fitness for its
ntended use. A product’s quality of design refers to how well it is conceived or designed
for it intended use. For example, a color laser printer intended for business use that has
0 be refilled three times a day because its paper tray is too small is a low-quality col
laser printer with respect (o its quality of design. The quality of conformance refers t
the extent to which a product meets the specifications of its design. A color laser printe
with an appropriately sized paper tray may be well designed, but if the paper jams du
0 shoddy manufacturing, it will be useless. This printer is a low-quality product with
respect to ts quality of conformance: it fails to conform to its design specifications. Both
quality of design and quality of conformance are required in order to achieve a high-
quality finished product. N

Costs of Quality Due to the increasing importance of maintaining high product qual
ty, many companies routinely measure and report the costs of ensuring high quality. Fou
iypes of costs are monitored:

1. prevention costs, the costs of preventing defects;

2. appraisal costs, the costs of determining whether defects exist;

3. internal failure costs, the costs of repairing defects found prior to product
delivery; and

4. external failure costs, costs incurred after defective products have been
delivered.

Exhibit 8-6 shows a production quality-cost report prepared by FitDat.com for th
month of May 20x2. As a manufacturer of fitness-focused smart watches that are sold
nline, FitDat.com must identify quality costs in several different areas of operations,
ncluding production quality, service quality, and shipping quality.* As is always true in
st monitoring, quality-cost reporting is most useful when cost trends are examined ove
period of time. Through trend analysis, management can see where improvement is

curring and where difficulties exist.

Goals can be set to achieve a particular cost target in an area of concern. For example,
FitDat.com management might strive to reduce annual external failure costs o less than
0.5 percent of sales by a certain date. If May 20x2 is a typical month for FitDat.com, then
the external failure costs in 20x2 are about $228,000 ($19,000 from Exhibit 8-6 X 12 mo.).
Sales in 20x2 are $15,600,000 (Exhibit 8-3), so external failure costs are running af
1.46 percent of sales and reaching the 0.5 percent target will require a substantial effort.

Observable versus Hidden Quality Costs The quality costs discussed in the pre
ceding section are observable. They can be measured and reported, often on the basis of
nformation in the accounting records. In addition to these observable quality costs, how-
ver, companies incur hidden quality costs. When products of inferior quality make it t
market, customers are dissatisfied. Their dissatisfaction can result in decreased sales and

tarnished reputation for the company. Not only does the company experience lost sales
for the inferior products but it will also likely experience lost sales in its other product
ines. The opportunity cost of these lost sales and decreased market share can represent
significant hidden cost. Such hidden costs are difficult to estimate or report.

For further information on cost of quality, sce Zafar U. Khan, “Costof Quality.” in Barey . Brinker, ed. Guide 1o
“ost Management (New York: John Wiley & Sons, 2000), pp. 319—44; and Steve Ball, “Making the Cost of Quality
Practical” Struegic Finance (uly 2006). pp. 3441
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hanging Views of Optimal Product Quality

way to express product quality is by the percentage of products that fail to conform
0 their specifications, that s, the percentage of defects. Using this definition of product
ality, what is the optimal level of product quality and how do we measure it?*

bservable-Cost Perspective The traditional view of quality costs holds that
inding the optimal level of product quality is a balancing act between incurring costs of
revention and appraisal on one hand and incurring costs of failure on the other. These ar
bbservable costs, as discussed in the previous section. Panel A of Exhibit 87 depicts this
rade-off. As the percentage of defective products decreases, the costs of prevention and
ppraisal increase. However, the costs of internal and external failure decrease. Adding
i costs of prevention, appraisal, and internal and external failure yields total qualit
sts. The optimal product quality level is the point that minimizes total quality costs.

ro-Defect Perspective Duc largely to the influence of Japanese product quality
xpert Genichi Taguchi, most companies now assess the optimal cost of quality from

ifferent perspective. The contemporary view is that if both observable and hidden cost
f quality are considered, any deviation from a product’s target specifications resuls
n increased quality costs. Under this zero-defect viewpoint, as depicted in Panel B o

i discussion s based on the following sources: Adriana Aragon, Exgeniya Makarova, Alessandro Faure Ragani,

Pl Rutten, “Manufacturing quality today: Higher qualiy output, lower costof quality.” MeKinsey & Compan

plember 2017 American Productivity and Quality Center, Using Enterprise Quality Measurement 0 Drive Busi

33 Value (Best Practices Report), 2012; Gary Cokins, “Measuring the Costs of Quality for Management,” Qualiry

rogress, September 2006, pp. 45-51; and Thomas Pyzdek and Paul A. Keller, The Hand book for Quality Manage-
ot 20 ed. (New York, NY: MeGrawHill), 2013.

ibit 8-6
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WDatcom
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‘A Observable-Cost Perspective 8. Zero-Defect Perspective

Costs costs.

e costs

and
costs.

Percentage Percentage
of defective of defective
100%  products products

DY

Minimum Minimum

Exhibit 8-7, the optimal level of product quality occurs at the zero defect level. As Pane]

B shows, the observable and hidden costs of internal and external failure increase as

the percentage of defective products increases. The observable and hidden costs of pre

vention and appraisal increase slightly and then decrease as the percentage of defects

ncreases. The most important point, though, is that the total costs of quality are mini-
ized at the zero defect level.

The relative merits of these two views of opt
mal product quality are stll being debated by qualit
control experts. Moreover, the exact shape of the cost
functions in Exhibit 87 probably differs among indus-
tries and product types. One thing is certain, though.
‘To compete successfully in today’s global market, an
‘company must pay very close attention to achieving
very highlevel of product quality.

Total Quality Management Monitoring product
quality coupled with measuring and reporting qualit
costs helps companies maintain programs of total
quality management, or TQM. This refers to the
broad set of management and control processes
designed to focus the entire organization and all of it
‘employees on providing products or services that d
the best possible job of satisfying the customer. Among

wsdered 10 be the most domagingfor the tools used in total quality management is the S
ed costs ofreceling and processing Sigma program, an analytical method that aims at

e causes hardHomeasure costs of customer  achieving near-perfect results in a production process.

550f e business. More information about Six Sigma is included in the

Management Accounting Practice box below.

dentifying Quality Control Problems  An effective TQM program includes meth
ods for identifying quality control problems. One method of identifying quality problems
s the cause-and-effect diagram (also called an Ishikawa or fishbone diagram). Exhibit 8-
displays a cause-and-effect diagram used by Xerox Corporation to identify the causes of
rrors in its customer billing process. As the diagram shows, the quality improvemen
eam identified a wide range of possible causes for billing errors. After identifying pos-
sible causes for billing errors, the Xerox team, nicknamed the Billing Bloopers Team,
ould take systematic steps to eliminate the root causes of the errors.

Another helpful tool in quality improvement programs i the Pareto diagram. Depicted in
Exhibit 8-9, the Pareto diagram shows graphically the frequency with which various qualit
ontrol problems are observed for FitDat.com’s smart watches. The Pareto diagram helps the
TQM team visualize and communicate to others what the most serious types of defects are.

Steps can be taken then to attack the most serious and most frequent problems
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SIX SIGMA FOR QUALITY MANAGEMENT AND COST REDUCTION

Six Sigma is a qualty technique originally developed at Motorola nc.late i the last century
s @ method for increasing qualty of conformance and reducing the cost of quality. Word
of ts effectiveness as both a tool and as a qualtty management philosophy spread quickly,
and *Six Sigma s00n morphed into a cost-cutting utensil for manufacturers of all stripes.
Now, s fast becoming the Swiss army knife of the business world."

Six Sigma s *an analytical method aimed at achieving near-perfect resuts in a pro-
duction process. In statstics, the Greek letter sigma denotes variation in a standard bell
curve. One sigma equals 690,000 defects per 1 million. .. Six Sigma reduces that count to
3.4 defects per millon. That saves money by preventing waste."

Six Sigma "achieves results by reducing subjective efrors in the assessment of prob-
lems. First, aucitors define a process where results are subpar. Then they medsure the pro-
cess to determine current performance, analyze this information to pinpoint where things
are going wrong, and improve the process and ellminate the error. Last, controls are set up
o prevent future bugs:”

*In the world of manufacturing, Six Sigma has become something akin o a relig
When General lectics former chairman Jack Welch embraced Six Sigma, for example,
quickly assembled an unprecedented army of employees to pinpoint and fix problems
throughout GE" using their Six Sigma training. “The results were awesome: I three years
alone, these troops saved the company $8 billon, according to GE*

More recently, Six Sigma has been applied well beyond manufacturing. At Caterpillar,
“anywhere there was an outcome, there was a process. If there was a process, there was
variation in performance. If there was variation in performance, the process was subject to
Six Sigma. No area of the company was excluded, from production to revenue recognition
to client services™”

Examples of Six Sigma in a service setting include insurance, consuiting, and financial
services. National Cty Bank i Cleveland used Six Sigma to improve the quality of its new
customer process. “The bank wanted to eliminate unnecessary steps that didn't provide
value to the customer and to reduce the number of defects that flowed from the process,
[resuiting in] a cramatic improvement in customer satisfaction [and] a significant decrease in
cycle time and operational defects.”

SO 9000 Standards

A key factor in determining the quality of a company’s products and services isits qualit
ontrol system. The organizational structure, personnel, procedures, and policies that are
n place to monitor product quality will greatly affect an organization’s ability to achiev
igh-quality standards. In 1987, 150, the International Organization for Standardization
based in Geneva, Switzerland, issued a set of quality control standards for companies
selling products in Europe. Now widely adopted in the United States and other countries,
he 1SO 9000 standards, as they have come to be collectively known, focus on the
processes a company uses to match the quality of design and quality of conformance
that s products and services offer with the expectations of its customers. The SO 9000

Crockett, C. Edward, and $. Ante, “How Motorola Got Is Groove Back,” BusinessWeek, August 8, 2005,
68-70; and M.Amdt “Quality Isn't Just for Widgets” BusinessWeek, July 22, 2002, pp.72, 73.

Keith T, Jones and Clement C. Chen, “The Pervasive Success of 6 at Caterpillar.” Strategic Finance, April 2010,
2033,

et Carlivat,“Six Sigma: A New Path 1o Pectection” ABA Bank Marketing. April 2007. pp. 24-29..
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Customer focus Qualty Is defned by customer requirements and expectations, so the.
process of uality management begins by focusing on the customer
and what they need and expect.

Leadership In order o achieve the organizations goals and objectives around

qualty,leaders troughout the organization must rally around i
qualty goals and create an environment that promotes them.

Engagement of people Leaders alone can't create qualty n products and processes. They
need people everywhere inthe organization to embrace qualiy goals
and feel tha they have the authorly 10 acton them.

Process approach A the people n an organization act in purst of quallty goals,they
must be working as part ofa thoughtfu, wellspecied, and compre-
hensive system of interrelated processes.

Improvement Organizations mst react 10 the changing world around them, and

quality goals nd processes must evolve and improve 10 keep pace
with, and benefit rom, that change.

Evidence-based decision making  Qualty outcomes depend on good decisions, and the best decisions
are made no by intution but by reference 1o data and the data ana-
s systems thatcreate insghis from them.

Relationship management Every organizaion depends on a network of managed relationships
that includes supplies and other closel-aligned enties, and qualty
outcomes are best achieved when qualty goal are shared.

daptd o he 50 “Oualty Management Prcpes” whh can b oo v ..

standards basically require that a company have a well-defined quality control system in
place, and that the target level of product quality be maintained consistently. Moreover
the 1SO 9000 standards require a company to prepare extensive documentation of al
spects of the quality control system. The first standard, 1SO 9000, identifies the eigh
quality management principles shown in Exhibit 8-10.

“The ISO 9000 standards consist of three major parts. SO 9000 states the scope of th
standard, defines and describes a quality management system, and establishes a quality.
related vocabulary. ISO 9001 provides a model for quality assurance in design, develop-
ment, production, installation, and servicing. And ISO 9004 provides guidelines for th
design of a quality assurance system.”

Implications for Managerial Accounting The ISO 9000 standards have several
mplications for managers and managerial accountants. First, the standards require exten-
sive documentation of the quality control system. This task often falls to the financ

department or controller’s office. In fact, several of the largest public accounting firms
fler assurance services to help companies meet the ISO documentation requirements fc

certification. Second, the ISO standards require that the costs and benefits of the qualit
ontrol system be measured and documented. Managerial accountants are responsible fo

measuring and reporting product life-cycle costs, quality costs, and the effectiveness of
fforts at continuous improvement.

“To summarize, the ISO 9000 standards have a global impact on the way compa-
ies approach their quality assurance objectives. The standards affect virtually every are
within a firm subject to their guidelines. Managerial accountants are integrally involved

n the informational and documentation aspects of the IO 9000 program.

PThe standards orginally issucd as 1SO 9002 and 9003 were subscquently absorbed into 1S0 9001

9V information on the 15O standards can be found at hitps:/wwiviso org/home.huml and hip:/asq.org/
Hearn-aboutualtyfiso-9000so-9001-20151..

Exhibit 8-10
150 Quaty Management
rinciples
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Chapter 8 Variable Costing and the Measturement of ESG and Qually Costs

s the world’s population grows and business activity expands, concerned citizens the
orld over have become increasingly vocal about the need for companies to be respon

sible global citizens. Issues like air and water quality, poverty, global warming, and th

verconsumption of nonrenewable sources are in the headlines every day. Business lead-
13 have come to talk of the desirability of sustainable development, which means busi

ss activity that produces the goods and services needed in the present without limiting
he ability of future generations to meet their needs. Unfortunately, not all companies are
striving equally hard toward these goals.

Historically, the task of defining and enforcing appropriate company behavior with
spect to sustainable development has fallen o regional and national governments. F
nstance, to force companies o pay attention to environmental issues, the United States
as environmental laws, such as the Clean Air Act and the Comprehensive Environmental
esponse, Compensation, and Liability Act (*Superfund”). These and other environmen
al laws are monitored and enforced by a federal watchdog agency, the Environmental
wotection Agency (EPA). On a global scale, there are literally dozens of intergovern
iental agreements addressing the atmosphere, hazardous substances, the marine envi-
nment, nature conservation, and nuclear power issues.

Increasingly, however, the investing community has begun playing a major role in
sustainable development through its focus on ESG investing, which promotes investment
in companies based in part on their performance with regard o the environment, society,
d good corporate governance. These factors are collectively known as ESG and are widel
lieved to promote sustainable development. The term ESG costs has a dual meaning.
one hand, ESG costs are the costs that a company incurs to perform actvities that support
sustainable development through their impact on the environment, society, and corporat
overnance, leading, it is hoped, to favorable outcomes for society and the planet as well as
nvestors. On the other hand, ESG costs are also the costs caused by a company’s neglecting
0 address, or choosing not to address, the costs they impose on society through their actions.

So, besides being a very important issue to all of us because of its health and quality-
-life implications, what does any of this have to do with managerial accounting? The
nswer is that the costs and outcomes of ESG initiatives undertaken by organizations
st be measured and reported if their cost-benefit is to be correctly considered by com-
anies, investors, and regulatory decision makers.

ing ESG Outcomes and Performance

‘entral (0 the ideas of sustainable development and ESG investing is the belief that per
formance on ESG can, and should, be measured. The link between sustainable develop-
ent initiatives and company value has been demonstrated with increasing persuasiveness
n recent years, resulting in the rise of ESG investing. With $20 trillion of assets unde
anagement (funds to invest), ESG investors have become much too large to ignore, even
for companies that might have initially been reluctant to commit to ESG investments.""
In 1996, the International Organization for Standardization (1S0), based in Geneva,
witzerland, introduced standards on environmental sustainability and management
alled IS0 14000—Environmental Management, this family of standards aims to help
ompanies define systems and measures that they can use in pursuing their environmental
oals. Then, in 2010, ISO introduced IS0 26000—Social Responsibiliy, with a goal
f helping organizations translate their social and governance goals into actions and
easurements. Although not as widely implemented as the S0 9000 quality standards
iscussed in Section 2 of this chapter, these standards have still played a leading rol
n the discussion of environmental and social reporting, and the management and

" Georg Kell, “The Remarkable Rise of ESG,” Forbes, July 11, 2018, This artcle contains a good discussion of the
lution of ESG inesting and the well-documenicd company value benefis that can esull.
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mplementation of 10 14000 and IS0 26000 are often proudly cited by importan
ompanies like Toyota."?

For additional guidance on sustainability reporting and management, many com-
panies turn to another source that is compatible with /SO 14000 and SO 26000, but
more prescriptive. The Global Reporting Initiative (GRI), based in Boston, was founded
0 define and promote a standard framework for reporting on sustainable development
fforts. Their Sustainability Reporting Framework, which includes the standards GR
200—Economic, GRI 300—Environmental, and GRI 400—Social, guides companies
n defining specific goals and performance measures relating to their sustainabili
performance.

For example, in the environmental area, GRI 300 categories include energy, emis-
sions, and biodiversity, and many specific Environmental Performance Indicators ar
prescribed. These include, for example, the following indicators:

« Percentage of materials used that are recycled input materials.

« Energy saved due to conservation and efficiency improvements.

« Total direct and indirect greenhouse gas emissions by weight.

« Percentage of products sold and their packaging materials that are reclaimed by
category.

« Fuel consumption from nonrenewable resources."

‘The full set of topics addressed by GRI standards is shown in Exhibit 8-11, togethes
with an example of the disclosures specified by one of the topics.
A report by the global accounting and consulting firm KPMG found that all forms
f corporate responsibility reporting are gaining in importance and that the vast majorit
f medium and large companies are engaged in some form of sustainability reporting.
They also found that the GRI framework s the most commonly used guide to reporting
They conclude by predicting further expansion of ESG reporting, noting that “govern
ments and stock exchanges the world over ... e bringing in new layers of regulation f
nvironmental, social and governance (ESG) disclosure [and] voluntary guidelines ar
rapidly transitioning into mandatory reporting requirements,
Programs such as the ones needed to track 1SO and GRI initiatives require a substan
ial investment in systems to document and track performance. As the presence of ESG
systems and initiatives expands in companies, the responsibility for measuring and track
ng outcomes is moving from specialists who are experienced in process design and th
hallenges of measurement, such as the professionals found in the CFO's and controller's
rganizations, to all managers. The skills needed for measurement and decision making
n an environmental context are no different from those needed in other operational con
exts, and training in managerial accounting skills and techniques is good preparation f
in area whose importance is on the rise.

Measuring ESG Costs

Sustainable development outcomes such as those discussed above are intended to avoid,
minimize, or offset the costs imposed on consumers, investors, and society by a compa:
1y's operations. If we are to properly understand those outcomes, they must be weighed
gainst the backdrop of the costs they are intended to counter, and also the costs that will
be incurred in achieving the desirable outcomes.

#Toyota provides  partcularly thorough analysis of their sustainable development eforts, specficaly caling out
the ESG performance categorics. Their Sustainabilty Data Book, over 100 pages long.includes a discussion of le-
s that map o the 1S 26000 standards. hitps://www toyota-global.com/sustainabiliy/.

SGRI, Susainability Reporting Guidelines, ndividual standards currently dated 2016-2018, hups:www
lobalreporting org/standards/gri-standards-download-<enter/

MKPMG, The Road Ahead: The KPMG Survey of Corporate Responsibilty Reporting 2017, hps:/fssets kpmg.
omfcontent/dam/kpong/xa/pi22017/10/kpimg:sueyey-ol-corporate-sesponsibiliy-reporting- 2017, ..
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A. GRI Topic-Specific Standards.
GRI 201 : Economic Performance

(GRI 202 Market Presence ‘GRI 402 Labor/Management Relations.
GRI 203 Indirect Economic Impacts  GRY 403 : Occupational Health and Safety.

(GRI 204 : Procurement Practces.
(GRI 205 : Anti-cormuption
(GRI 206 : Anti-competiive Behavior

GRI 301 : Materals
GRI302: Energy. GRI 409 Forced or Compulsory Labor
GRI 303 : Water and Effuents GRI410: Securty Practices
GRI 304 : Blodversity (GRI 411 :Rights of Indigenous Peoples
GRI 305 : Emissions. (GRI 412 Human Rights Assessment
(GRI 306 Effuents and Waste GRI413: Local Communites
GRI 307 Environmental Complance  GRI 414 Suppller Social Assessment
GRI 308 : Suppller Environmental GRI 415 : Public Policy

Assessment (GRI 416:: Customer Health and Safety

GRI 417 : Marketing and Labeling
GRI 418 Customer Privacy
GRI 419 : Socioeconomic Compllance

8. Sample of GRI Topic-Specific Disclosures
‘Topic:Specific Disclosures for GRI 405 : Diversity and Equal Opportunity 4

Disclosure 405-1; Diversity of govenance bodies and employees

The reporting organization shall report the following information:

Percentage of indiiduals within the organization's governance bodies In each of the ollowing

diversty categories:

L Gender;

. Age group: <30 years old, 30-50 years old, >50 years old;

i Other indicators of diversity where relevant (such as minoriy or vulnerable groups).

b. Percentage of employees per employee cateqory n each of the following diversly categories:
L Gender;
1 Age group: under 30 years old, 30-50 years o, over 50 years old;
1 Other ndicators of iversity where relevant such as minortty or vuinerabie groups).

‘The reporting organization shallreport the folowing information:

. Ratio of the basic salary and remuneration of women to men for each emplovee category,
by significantlocations of operation.
b. The definiion used for ‘significant locations of operation’.

‘Source: Global Reporting Intiative, al standards published on-line at
hitps://www globalreporting.org/standards/

As an example of how such costs can be evaluated, we will look at a structure
ssessing the costs of environmental impact, perhaps the most thoroughly explored of the ESG
factors. Environmental costs take many forms, such as installing scrubbers on a smokestack
0 comply with EPA regulations, improving a production process to reduce or eliminat
in pollutants, or cleaning up a contaminated river. For many large companies, simpl
inderstanding the many environmental agreements and regulations that apply, or may apply,
0 their operations, is a complex and costly process. In this section, we will systematicall
xplore these costs with the goal of having a better understanding of how to manage them.
‘There are many types of environmental costs. By organizing them into groups of
ilar costs, we can begin to organize our ideas about how to manage them.
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Private versus Social Environmental Costs One important distinction s betweer|
private costs and social (or public) costs. Private environmental costs are those borne by
s company or individual. Examples would be costs incurred by a company to understand
lobal environmental agreements, to comply with EPA regulations, or to clean up a pol{
luted lake. Social environmental costs are those borne by the public at large. Examples of
these include costs borne by the taxpayers to staff the EPA; costs borne by the taxpayers
1o clean up a polluted lake or river; costs borne by individuals, insurance companies, and
Mmk.w due to health problems caused by pollutants; and the hard-to-quantify quality|
118 costs we all bear from a degraded environment

“The tragic 2010 oil spill in the Gulf of Mexico stemming from an explosion on the
Deepwater Horizon oil rig provides an unfortunate example of both social and private
environmental costs. Huge private environmental costs were borne by the companies
involved in the Deepwater Horizon's drilling operations, such as 51" and its partners.'§
[The social environmental costs associated with this disaster included costs such s clean-
ing up fouled beaches and fragile wetlands, lost profits of the Gulf states’ recreational and
fishing industries, and possible human health hazards from the hydrocarbons contami-
nating the Gulf’s waters, marshes, and beaches. Through the legal process, some of the
Social environmental costs have been converted to private environmental costs as costs of
cleanup or lost business are reimbursed by BP and the other companies involved in the
disaster. But no one would dispute, despite the billions of dollars paid by BP and others,
that the social environmental costs are enormous.

We will focus our attention here on environmental cost management, which is the

Strategic implementation of systems for identifying, measuring, controlling, and reducing
e

the private environmental costs borne by a company or other organization

Visible versus Hidden Environmental
Costs Both social and private environmen-
tal costs can be visible or hidden. Visible social
environmental costs are those that are known and
clearly identified as tied to environmental issues,
Such as the taxpayers’ costs o staffing the EPA or
cleaning up a polluted lake. Hidden social envi-
yonmental costs include those that are caused by
environmental issues but have not been so iden-
tified, such as the costs bome by individuals,
insurance companies, or Medicare due to cancers

-aused by pollutants but not clearly identified as
Such. For example, is a melanoma (a serious type
of skin cancer) caused by an inherited genetic
tendency, failure to use sunscreen, or a thinning
of the ozone layer resulting from industrial emis-
sions of chlorofluorocarbons? All three are gener-
ally considered to play a role, but o one knows
their relative importance so no one knows how to
apportion the costs. The extent of costs with an
industrial origin remains hidden. GGy GsoneGetymages

B alone estimates its costs at over $50 billion. Sce Campbell Robertson, John Schwastz, and Richard Perez-Pena,
'$18.7 Billon Deal Reached with BP on Gulf Oil Spill.” The New York Times, July 3, 2015, p. A1
1Problems like BP Decpwater Horizon are ongoing. For another example, you can read about the Taylor Encrgy Platorn
pil: Darryl Fears, “A 14-year-long ofl il in th Gulf of Mexico v on becoming one of the worstin U, history.”
{The Washingion Post, October 21, 2018. See also the UN Sustainabie Developmen Goals 2017, a hps:/hwww

tongle plore-topic usainable-development-goalyabout-susainable-development-goals. Pats of the
Hiscussion that ollows e based on German Bier, Margaret Curtin,and Louis Hoyt, “Environmental Cost Management
Management Accounting 80,10, 3 (September 1998), pp. 28-38. Sce also the UN Sustainable Development Goals,
hips:vwswnenvironment orglesplontopicssustainable-development-goal/about-susiaingble-development-goals.
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designer and manufacturer of smart watches|
that specialize in displaying fitness data
FitDatcom promotes it

productin fitness magazines

and online, and virtually all 1§

of s sales are web-based. In

the first half of this chapter, Examanzts

we contrast two product-costing methods that|
arise in manufacturing firms. The first, absorp]
tion costing,is the kind of costing discussed in
Chapters 3, 4, and 5, where all manufacturing
costs, including fixed manufacturing overhead,
are assigned as product costs and stored in
inventory. The second costing method, an
alternative not previously discussed, is variablel
costing, Under variable costing, fixed manufac]
turing overhead is not included in inventory|
as a product cost, instead being treated as &
period cost and expensed during the period in

which itis incurred.
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mpleting this chapter, you should be able to

xplain the accounting treatment of fixed manufacturing overhead under absorp-
ion and variable costing. N

Prepare an income statement under absorption costing
Prepare an income statement under variable costing.
Reconcile reported income under absorption and variable costing

plain the implications of absorption and variable costing for cost-volume-profit analysis

valuate absorption and variable costing.
Prepare a quality-cost report
Discuss two contrasting views of the optimal level of product quality.

Define ESG outcomes and costs, explain their significance, and discuss the man-
\gement of environmental costs.

Income is one of many important measures used by managers to make decisions and
evaluate operational performance. In a manufacturing firm, two alternative accounting
treatments of fixed manufacturing overhead can result in different internally reported
income amounts for the company. The difference in reported income can alter manage-
ment's view of the profitability of a particular decision or segment of the company. In
Section 1 of this chapter, we will examine these alternative accounting methods, called
absorption costing and variable costing.'

In Sections 2 and 3 of the chapter, we will cover two additional cost issues of great
importance to managers in any enterprise. Assessing and reporting the costs of assuring
quality in a company’s products or services are criically important and we discuss this issue
in the second section of the chapter. Companies compete in a global market for their goods
and services in which quality has become so high that any significant shortfall in quality can
cause a company o fail. And in the final section of the chapter we address issues relating
1o the costs of sustainable development. Initiatives taken by companies to act sustainably
are called Environmental, Social, and Governance (ESG) initiatives. ESG performance has
become important to the investment community, and the costs and outcomes of these ESG
nitatives must be measured and managed so thatthey achieve the company's esponsibilty
zoals while sill allowing the company to be financially responsible o its investors 2

In the product-costing systems we have studied so far, manufacturing overhead is applied
1o Work-in-Process Inventory as a product cost along with direct material and direct labor]
When the manufactured goods are finished, these product costs flow from Work-in-Proces
Inventory into Finished-Goods Inventory. Finally, during the accounting period when the

ection 1, which covers absorption and variabl costing,is writien as & module, and it can be studied separately
rom the restof the chaper. This material may be studicd afterthe completion of Chaper 3

ESections 2 and 3, which cover the costs of quality assurance and sustainable development, respectively, are witien
Jus modules, and each can be studied separately from the rest of the chapter. The material in these two sections can
be studied et the completion of Chapter 2.
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:00ds are sold, the product costs flow from Finished-Goods Tnventory into Cost of Goods
Id, an expense account, The following diagram summarizes this flow of costs.

Finished-Goods Costof
Workin-Process Inventory Inventory Goods Sold

‘when goods ae finshed
>

Since the costs of production are stored in inventory accounts untilthe goods are sold,
these costs are called inventoriable costs and, when assigned to an inventory account, ar
described as inventoried costs. [N

ed Manufacturing Overhead: The Key

n our study of product-costing systems, we have included both variable and fixed manu
facturing overhead in the product costs that flow through the manufacturing accounts
This approach to product costing is called absorption costing (or full costing), because
ll manufacturing-overhead costs are applied o (i.¢., absorbed by) manufactured goods.
We now introduce an alternative approach to product costing called variable costing
(or direct costing), in which only variable manufacturing overhead is applied to Work
n-Process Inventory as a product cost.
“The distinction between absorption and variable costing is summarized in Exhibit 81
otice that the distinction involves the riming with which fixed manufacturing overhead
becomes an expense. Under variable costing, fixed overhead is expensed immediately, as
s incurred. Under absorption costing, fixed overhead is inventoried until the accounting
period during which the manufactured goods are sold. But under both approaches, fixed
verhead is eventually expensed.

Learning Objectve 8-1

xplain the accounting
reatment o fired
manufactuing overhead

inder absorption and variable
osting,

Exhibit 8-1
bsorption versus Variable
osting

A. Absorption Costing
Oirect material when Workin- when Finished- when Expense
Direct labor costsare | Process. goodsare | Goods' sare | on
Allmanufocturing | _incured | Inventory fished | Inventory. soid_ | income.
‘overhead on Balance on Balance Statement
‘Sheet ‘Sheet
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Managing Private Environmental Costs

Let's focus our attention now on environmental cost management, or the measuring and
ontrol or reduction of private environmental costs.

Visible versus Hidden Private Environmental Costs Once again, we need o dis-
inguish between visible and hidden costs. Visible private environmental costs are those
that are measurable and have been clearly identified as tied to environmental issues. Hid-
len private environmental costs are those that are caused by environmental issues bu
ave not been so identified by the accounting system.'”
For example, a company engaged in the controversial practice of natural gas “fracking”
(rilling oil and gas wells using a process that injects water, sand, and chemicals under high
pressure to fracture the rock trapping the hydrocarbons) has visible private environmental
costs including restoration of drilling sites after the well has been bored and extensive publi
relations efforts. But it also may have hidden private environmental costs associated with loss
in market value of the company due to added uncertainty over future environmental liabilties
Exhibit 8-12 provides examples of both visible and hidden private environmental
osts.'* Notice that the visible and the hidden costs listed in Exhibit 812 are further clas
sified as follows:

« Monitoring costs. Costs of monitoring the regulatory environment as well as
monitoring the production process to determine if pollution is being generated
(e.g. costs of testing wastewater for contaminants).

« Abatement costs. Costs incurred to reduce or eliminate pollution (e.g.. changing
a product’s design to use more expensive materials that do not result in environ-

mental contamination).
Monitoring  Inspecting productsfor contaminaion Inspection of products

Measuring conamintion ofprocesses o machinery  incremental cots of procurement st enurever-
Verfing vendr complance i enionmenta sandarcs 0 COnplance wth envoomentalstandarcs

‘Abatement  Qualifying vendors for environmental compliance Incremental material costs Incurred 1o use less-
Recycling materials, containers, or water ‘polluting materials.
= e
Onspi s oo e ont e
et e e T
Installed all or In part to reduce pollution
Incremental costs of purchasing hybeid felectic and
gasolne powered) vehicles 1o reduce a¥ poltion
.
R U VS U S S .
Disposing of toxic waste in an environmentally sound 1ain remediation equipment
= )
o e e e B
Offsite Cleaning up polluted sites (e.g., water, sol, or bulldings) ~ Incremental direct-labor costs for workers used
Defending or setting environmental lawsults 10 perform enviconmental cleanup tasks
Paying EPA fines Forgone contibution margins on st sales due
FEAI
ose

“Fachfh cos's e  the e costs coam s e uner h ssumptn ot ahuh hesecoss are caused by eonenal
concm, e accounig st has ot e hm s sch A sy by s . proides eidence o h plusly o s s,
‘e Satsh s, Raran Kistran, and LesesLove,“Etrtng h Hiden Csts of Enormenta egoton” T Acontng i 5, 10,2
o 200, . 7156,

Based on Satsh Joshi, Ranjuni Krshaan,and Lester Lave, “Estimating the Hidden Costs ofEnironmental Regultion.
Accounting Review 76, 0. 2 (April 2001), pp. 171-98. See also Kathryn Kranhold, “GE's Environmental Push.
s Business Realtes.” The Wall Sreet Journal, Septembes 14, 2007. p. AL
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