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our for those cosis represented by the machine-refated activity cost pool. Each actvi
st pool will have its own pool rae.

Now we have seen the type of data that the ABC project team must supply for the

hine-relaed cost pool. In addition, we have studied how the ABC calculations ard
arried out in order 1o determine the machine-relaed activity cost per unit of each typd
of product (STD, DEL, and ULT). The final conclusion of the ABC analysis for the

ine-related cost pool only i given in column J of Exhibit 5-6. Ths, under acivity
d costing, the following machinc-related coss per product unt should be assigned
 of the three drone product lines.

STD: $54.00 of machine-related cost per drone:
DEL: $64.80 of machine-related cost per drone.
ULT: $91.80 of machine-related cost per drone.

ompleting the ABC Calculations Now that we hav studied the ABC data require
nts and calculatons for the machine-related cost oo (Exhibit 5-6). we can complet
ABC calculations by including all eigh of the activity cost pools. These eight cos
ols were given in Exhibit 5-5. The enire Excel spreadsheet for Dronze Incs activity
d costing project i displayed in Exhibit 3-7. As the cliché goes,there is good news
fnd there s bad news.
“The bad news i that the spreadsheet in Exhibit 57 contains eight times 25 man
ows 2 the one we just examined in deailfor the machine-related cost pool.
“The good news. though, s that the ABC data requirements and calculations are con-
eptually identical fo each of th eight activity costpools.Inother words, the same type of
BC data is supplicd for each acivity cost pool. and the three steps of ABC compuations
performed for each actvity cost pool in exacty the same manner 25 they were for the
ine-relaed cost pool. S0 if we understand the computations in Exhibit 5-6 (fo thd
ine-related cost). then we will understand the computations in Extibit 57 for al
ight activity ost pools. (The amounts that are computed in Exhibit 57 are shown i red.
Pause here and take a few moments to examine Exhibit 5-7. Select an actvity other
the machine-relted activity we studied earlier. Try to vrify the computations of
pool rate i colum E, the activiy cost for each product line in column H. and thd
BC overhead costper unit of product in column J. Then. using the black txt (inputs) i
spreadsheet, se if you can calculate the $246.30 of manufacturing overhead that if
bssigned by the ABC sysiem o the DZ-Deluxe (DEL) product line (or do one of the othe
two product lines). When you can do that without loking at the red numbers, you will
e a pretty good handle on ABC calculations. I will take some pracice.
Now that we have the activity cost pr unit of product for each actvity cost pool an
 productline,itis straightforward to compute the tota unitproduct cos for each typd
of drone. To do so, we need only add the direct-maerial and direct-labor costs for eac
drone type (given in Exhibit -1 to the ABC activity costscalculated in Exhibit 5-7. We
this in the Excel spreadshee displayed as Exhibit -8

interpreting the ABC Product Costs.

il Hunt was amazed to see the product costs reported under the activity-based costin
ystem. Both the STD and DEL drones exhibited lower product costs under the ABC sy

m than under the traditional system. This could explain the price competition Dronze]
nc. faced on s DZ-Standard and DZ-Deluze drones. Dronze Inc.s competitors coul

Al their comparable standard and deluxe drones at a lower price because they realized
it cost less to produce these drones than Dronze Inc.s traditional costing system ha
indicated. However, as Hunt scanned the new product costs shown in Exhibit 3-8, he was
blarmed by the substantial increase i the reported cost of a DZ-Ultimate drone. The cos
P 3 UL ek s by et $100 shon the compeny's cigfnl etimme
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Exhibit -7
ety Sase Cosing Dt
feySmedComog s | |1t costin sysem. To compare theresls ofth two altessativ costing sy
fems, Hunt prepared Exhibit 3-9.
ot et ‘As shown n Exhibit -9, the DZ-Standard drones emerged as a proftable product, el
ing for approximately 120 percent o thir eported cost s represented by the activity-bas
osting system ($585 + $487). The DZ-Deluxe drones also were sellng at approximately
120 percent of their new reported product cost (§705 + $586.30). “No wonder we couldn'|
= I th deluxe drones atthe old targetprie of $724.80. said Hun to Abvarez-Cook. 2 they
DRONZE | Jooked over the data “Our competitors probably knew their deluxe drones costaround $586
lo produce, and they priced them accordingly™ When he got 1o the DZ-Ulimate (UL
olumnin Exhibit 5-9. Hunt was appalled. “We thought those ltimate drones were a wi-
famented Hunt, “but we've been seling them at  price that i only 8 percent over wha
1 costs us to make them. You can't run a manufacturing company on that kind of
ofit margin'” (Hunt had made thiscaleultion: actal current seling price of $940 =
L cost of $867.80.) “And worse yet” Alvarez-Cook remarked, “we've been selling
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Hunt also realized that the comparison of the two product-costng systems was eve
stiking when he focused on just the reported overhead cost. He commented
Iarez-Cook, “The direct-material and direct-labor costs for each drone prodiuct e don's
ange under ABC. They're the same under both costing systems. Since these are direct
osts, i's straightforward o trace these costs 10 each product with considerable accurcy,
1 the overhead costs that cause the problem.” o see what Hunt was getting at. look agai

Exhibit $-9 and focus on the top two tows. The overhead cost of a STD drone dropped
rom the old reported cost of $216 to $207 under ABC. Similarly. the overhead cost of;
EL drone dropped from the old reported cost of $264 to $246.30 under ABC. Now lool]
the ULT colum, though. Here the overhead cost rose from the old reported cost of
312 to $427.80 under ABC. This represents an increase of more than a third! ($427.50 4
312,00 52 e over 137 percent, which yields an increase of over 37 percent)
After analyzing the data, Hunt and Alvarez-Cook made a beeline for the president’

t has happened at Dronze Inc.'s Dener plant? The essence of the problem is that the
tional, volume-based costing system was overcosting the high-volume product line
(STD and DEL) and undercosting the complex, elatively low-volume product line (ULT),
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sting system revealed this problem by more accurately assigning overhead costs to
e product lnes.

Exhibit 5-10 summarizes the effects of the cost distortion under the traditional
product-costing sysiem. Dronze Inc.s traditional system overcosted each ST drone by

.00, for a total of $90.000 for the STD product line on a volume of 10,000 units. Eact{
DEL drone was overcosted by $17.70, for  total of $141,600 on 2 volume of 8,000 unity

the DEL product line. These excess costs had (o come from somewhere, and th
place was the ULT product line. Each ULT drone was undercasted by $115.80, for
lotal of $231,600 for the ULT product line on a volume of 2.000 units. Notice that

‘amount by which the STD and DEL drone products were avercosied equals the foral

mount by which the ULT drone was undercosted.

Why Traditional Volume-Based Systems Distort Product Costs

Why did Dronze Inc.’s traditional product-costing system distort its product costs? Thel
nswer lies in the use of a single, volume-based cost driver. The company’s old costin
ystem assigned overhead to products on the basis of their relative usage of direct labor]
ince the STD and DEL drone lines use substantially more direct labor than the ULT
rone line_ n 10tal, the traditional system assigned them more overhead costs. |
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“The problem with this resull is that for every one of Dronze Tnc-s eight overhea
tivity cost pools, the proportion of the activity's cost driver actually consumed by the
ILT drone line is far greater than ts ow volume would suggest. The ULT drone lin hag
budgeted production volume of just 2,000 units, which is only 10 percent of Dronze]
i’ total budgeted production volume of 20,000 unis. (20,000 units = 10,000 STD|
nits + 8,000 DEL units + 2,000 ULT units,) Now examine the ABC calculations i
hibit 5-7. Focus on column G, which details the consumption of the cost driver
h product line for cach activity cost pool. Notice that for every one of the overhea
tivities, the ULT drone line consumes much more than a 10 percent share of the activity
st driver, even though the ULT line represents only 10 percent of budgeted productior
Jume. The relatvely heavy consumption of overhead activities by the ULT product lind
s due 10 its greater complexity and small production runs. We must conclude, therefore

direct Iabor alone s not a suitable cost driver for Dronze Inc.’ overhead costs. Usage]
i direct Iabor does not drive most overhead costsin this company.

“There are actually two factors working against Dronze Inc.' old product-costing sys-
m. Firs, many of the activiies thatresult i the company’s overhead costs are not unt-
fevel activties. Second, the company manufactures a diverse set of prodcts.

n-Unit-Level Overhead Costs When Dronze Inc.s ABC project team designed
activity-based costing system, only the machine-related overhead cost pool was clas/
fed as 2 unit-level activity. All of the other actviies were classified as baich-leve.
roductsustaining-level, or facilit-level activitis. This means that many of the comp.
s overhead costs are ot incurred every time a it is produced. Instead, many of thes
erbead costs are related to starting new production batches, supporting an entie produc
in, or running the enire operation. Since direct labor s a uit-level (volume-based) cos
iver, i fail 1o captur the forces tha drive these other types of costs. In Dronze Inc.
w ABC sysiem, cost drivers were chosen that were appropriate for ¢ach actvity cos
L. For example, since seting up machinery for a new production run of drones is
-level activity. the number of production run i an appropriate batchvlevel cos river

roduct Diversity Dronze Inc. manufacturs three diffrent products. Although
e ar rcreational o lght commercialdrones, the three drones a quie different. Tha
7-Standard (STD) and DZ-Deluxe (DEL) drones are high-volume products, slighi
alle, and with les sophisticatd cameras,elctronics, and controls. The DZ-Ulimat
(ULT) drones consitute a considerably more complex, an relatively low-volume, prod-
Liine. As a result o this product line diversiy, Dronze Incs three product lins con
sume oveshead ativites i different propertions.For example, compare theconsuprir
uios for the purchasing and material-handling activity cost pools shown below. Th
sumption Fatio i the proporton of an activity consumed by a particular product.

Comumpton Ratos”
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These widely varying consumption atios result from Dronze Incs product ling
iersity. A single costdriver will not capture the differing usage of these activities by the
e products. The actvity-based costing system uses two different cost drivers (o assigs

st th ’s diverse product
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‘COST DISTORTION AT ROCKWELL INTERNATIONAL

When managersat Rociowel Autoration (previously Rocknel nernations) noticed ematic
Sales In one of the company’s ins of ruck axes, iy nvesigated. One of te comps-
' best axe products was losing market share. A special cost study revealed that the
fumis costing system, which applied costs {0 products In properon t0 drectiabr costs,
hat resuec in major istorons. The reportd procuct coss for Nigh-vaume sxes were
approvimately 20 percent 100 high, and the low-volume aies were being undercosted by
oughy 40 percent Th fim's pracice of basing prices o reported product ost rested
I the overpicng of the hgh-volume axes. As 3 consequence, Rockwel’s competiors
entered the market fo he high-volume axke business

Two Key Points To summarize, each of the following characteristis will undermin
e ability of a volume-based prodiict-costing system to assign overhead costs accurately,

A large proportion of non—unit-level activities. A unit-level costdriver, such as
direct abor, machine hours, o throughput, willnot be able 10 assign the costs of
non-unit-level activities accurately.

« Product diversity. When the consumpion ratios differ widely between activties,
o single cost driver will accurately assign the resulting overhead cosis.

‘When either of these characteristics is present, a volume-based product-costing sys-
fom s likely to distort product costs

Dronze Inc.'s movement toward activity-based costing is typical of cost syste
nhancements made in many companies and organization. Added domestic and foreigs
ompetition is forcing manufacturers to siive for a better understanding of their cost
ructures. Moreover, the cost siructures of many manufacturers have changed signif-
antly over time. Years ago. a typical manufacturer produced a rlatively small numbet
1 products that did not differ much in the amount and types of manufacturing suppor
hey required. Labor was the dominant element in such a firm’s cost structure. Now,
roducts are more numerous, tailored to more market segments, more complicated
to produce, change more frequently. and vary more in their production requirements
thaps most important, labor has become a relatively small part of total productior

osts,less than 5 percent in many manufacturing companies. Just go to YouTube and
ik for one of the many manufacturing videos there: lots of machines and robots, not
many people.

Al these factors mean manufacturers must take a close look at their traditional,

lume-based costing systems and consider a move toward a more sophisticated approac
fo product costing. Among the many well-known manufacturers that have benefitd fror

JABC are Boise Cascade, Caterpillar, Coca-Cola, Chrysir, Hewlett-Packard, John Deere
johnson & Johason, Pennzoil, and Prizes, o name only a few.

The service sector also has undergone dynamic change in recent years. Increas
ing competition, outsourcing of key business processes, and the growth of the Intern
ave changed many service companies' business models. As thir business environment
hanges, many service-industry firms have made use of activity-based costing.

e frmation s Rockvell' e i o Ford . Worthy,“Accoustin Bores Yo? W Up: Forane 116,
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T might be tempting o think hat service companics would be fine with 3 simpl
ystem that assigns coss based on direct labor, since their value chain largely consists o
rvice labor. There are two problems with this idea. First, the clients needing the most
rvice labor aren't necessarily the ones that need the most other support, and that sup-
rt costs money. Imagine two consulting client jobs, both requiring 500 hours of project
abor time. There will be differences between these clients that require different lovels of
werhead cost o support: where they are located, how much hand-holding they need fron]
partner-level consultants, how much support the client provides (o the consultants on-
te, and so on. It is nlikely that the cost of servicing these two clients will be the same!
ven though the amount of direct labor s the same.

Second, there are usually different kinds of service labor that have different amounty
f overhead associated with them. So, even if the service company were well served by
osting sysiem that depended only on directIabor as an overhead cost driver, i's unlikel
fhat a simple sysiem with just one direct-labor cost driver would do the job effectively,
We'll study an example of tis n  costing model called rime-driven activty-based cost-
ing later in this chapter.

Service companies benefiting from various versions of ABC include Americar|
irlines, American Express, AT&T, Blue Cross/Blue Shield, DHL Express, FedEx
[Foronto-Dominion Bank, and University of Texas MD Anderson Cancer Center, amony
many others. Governmental unis also have implemented activity-based costing. Aman;

‘governmental units that have benefied from ABC are such diverse organizations a5
British Royal Navy, the California Franchise Tax Board, the City of Indianapolis
bind several agencies of the U.S. government, including the Cilizenship and Immigratior

rvices, the Internal Revenue Service, the US. Department of Veterans Affairs, and the
S. Posial Service.
‘An important factor in the move toward ABC systems is related to the informatio
qirements of such systems. The data required for activity-based costing are more read-
ly available than in the past. Increasing automation, coupled with sophisticated real-time
information systems, provides the kind of data necessary to implement highly accurat
roduct-costng systems. Some key issues related to activity-based costing systems ard
fiscussed in the following sections.

[Cost Drivers

A cost driver is a characteristic of an event or activity that results in the incurrence of
osts. In activity-based cosing systems, an organization's most significant cost drivers

bre identified. Then a database is created. which shows how these cost drivers are distrib-
ted across products. Three factors are important i selecting appropriate cost drives.

LeomingObectve 56

i e otea o
bokecing cos amers.

(DAL Express, a dison of the German logitics company Dexssche Post DAL Group, pro-
vides nernationsl express mail and package senvices. Management at DHL, which ships
packages 220 counties and teioies throughout the word,found that  wasn taking
‘advantage of the masses of avallable data 1o gain nsights about the company's operatons
and performance. Such big cata i challenging fr companies like DHL to analyze, bt I
2050 offers tantalzing opportunties for companies o cutperfom thekr compettion—i they
e work through the mass ofdata.

In oder o access those nsighs, DHL "used data that aiady exised and then nked
thatto cperational databases and] ilngsystems t get revenue and customerformaton.
Were i 3 very competive incustry. W have t lstngsh oursehes rom the competiion,

(continues)
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‘and one ofthe biggest advantages i data” But DHL found that some of the data hatwas
needed wasn't collcted, and the cost accountng system had dstoried costs between the
Varius types of express ransportsences the fim provided. “We could' produce a stan-
dard cost of shpment or ickup becaise we dki’ have the data. We coud' disinguish
et and vartable costs” For example, bfore mplementation ofa ful sty based cost-
Ing system a DHL, express ransport services provided to banks appeared 1o be unpro-
able, whereas transport services provided to heavy manufactrers appeared o be highly
profiabl. This was bad news because we [DHL] had 2 ot more banking cusiomers than
heauy manufacturing customers” After full implementing ABC howeves, management
found that theprevious costing system had used cost drvers hat alled o account forcosts
‘and achties associated ith package welght, threby overcosting services fo barks and
ndercosting those to sy manufactuers. The ABC anslyis revesled that express rans-
port senvicesto banks were actally uite proftatle atr 3l

The /2,0 Ciric i a prestglous heath care system with locatlon In Minnesota, Flor-
ida, and Atzona. The organization had an operationsl goa of making sue the “rgh saff
were carng fo he right patintsat the ight ime They atacked thisproblem by sing big
data about cos of reament, qualey patien outcomes, and ciher data 1 betier under-
stand restment costs and plan how bt 0 care fo patent. Thelr big da sysem “slows
tesearchers 1o use salary,supply, and ofher cost data 0 assign a interal ost o ake care
of a patient and. also keep track o patint cenric outcomes, which allows Mayo (o make
cortin tha qualty s ot eroded i ptiet care”

They ae aso ying to make theinsignt o big data more widespread inhealt care.
In collsboratin with Un=cH-e=11c= and several othe organizatons, the Mayo Clric
formed a colaboratie project o share data, ools, and expertse toImprove patentout-
‘comes and care delivery” The goal I to generate nsighs fom big data nto mportant
questions nheatt care,suci s, How do sunavaland coss compare or advanced breast
cancer patients who have ond Specifc reatment compared wih those who do no?”

10 tempring t0 argue that cost should not be par of the conversaton when 1 comes:
10 heath care But any healthcare system, whether market based or governmental,isks
becoming unsustainable I & doesn't ake cost nto account wh benefi. And 1 use of
os nformation, when lves are a stake, brings the Importance of accurate costing o
shar focus! Combining ABC techriques wih big data that includes patientoutcomes helps
heatth care organizatons (o get 3 lte bt loser 1o understanding thi criica sue and
making the righ heath care deckions

L. Degree of correlation. The central concept of an acivity-based costing system
is 0 assign the costs of each actvity to product lines on the basis of how cach
product line consumes the cost driver idenified for tha actvity. The idea is o
infer how each product line consumes the activity by observing how each prod-|
uct line consumes the costdriver. Therefore, the accuracy of the resulting cost
assignments depends on the degree of correlation between consumption of the
activity and consumption of the cost driver.

Say that inspection cos i selected as an activity cost pool. The objective
of the ABC system is o assign inspection costs to product lines on the basis of

fSee Jommme Chin “DHL o Expand Asia Operson” The Wl St Jsra i Bsies, Jone 21, 01, .
W Ramos Hegve,“Traslormingcore with i " Lderai, publication of h Healhcare Financiol

anagemns Avocation, Fbeary 1. 3015 s Rober . Ko, Tpeovin vl with TOABC. i b
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heir consumption of the inspection actvity. Two potential cost drivers come
to mind: number of inspections and hours of inspection time. If every inspec-
tion requires the same amount of time for all products. then the number of
inspections on a product lne wil be highly correlated with the consumption of
inspection activity by that product line. On the other hand. if inspections vary
significantly in the time required, then simply recording the number of inspec-
tions will not adequately portray the consumption of inspection activity.In this
case, hous of inspection time would be more highly correlated with the actual
consumption of the inspection activity:

2. Costof measurement. Designing any information system entais cost-benefit
trade-offs. The more activity cost pools there are in an activity-based costing
system, the greater will be the accuracy of the cost asignments. However,
more activity cost pools also entail more cost drivers, which results in greater
costs of implementing and maintaining the system.

‘Similarly, the higher the correlation between a cost driver and the actual
‘consumption of the associated activity, the greater the accuracy of the cost
assignments. However, it also may be more costly 0 measure the more highly
correlated cost driver. Returning to our example of the inspection activity. it
may be that inspection hours make a more accurate cost driver than the num-
er of inspections. i likely, however, that inspection hours also will be more
costly to measure and track over time.

3. Behavioral effecs. Information systems have the potential not oly to faciltat|
decisions but also o influence the behavior of decision makers. This can be
‘20od o bad. depending on the behavioral effects. In identifying cost driv-
ers. an ABC analyst should consider the possible behavioral consequences.
For example, in a just-in-time () production environment, a key goal is (0
reduce inventories and material-handling actvities o the absolute minimum
level possible. The number of material moves may be the most accurate mea-
sure of the consumption of the material-handling activity for cost assignment
purposes. I also may have a desirable behavioral effect of inducing managers
o reduce the number of times materials are moved. thereby reducing material-
handling coss.

Dysfunctional behavioral efects are also possible. For example,the num-
ber of vendor contacts may be a cost driver for the purchasing activity of ven-
dor selection. This could induce purchasing managers to contact ewer vendors,
which could result in the failure to identify the lowest-cost or highest-quality
vendor.

(Collecting ABC Data

[The output of an organization's various departments consists of the activites performes
 personnel or machines in those departments. Activities usually result in paperwork
 the generation of computer documents. For example, engineering departments typi-
ally deal with documents such as specification sheets and engincering change orders|

Purchasing departments handle requisitions and orders, which may be either hard-co
 computer documents. In an ABC system, analysis of documents such as these can be
sed to assign the costs of actvitis to product ines on the basis of the amount of activi

enerated by cach produc.

and Paper Trails The information used in Dronze Inc-s ABC sysie
ame initially from extensive inferviews with key employees in each of the organiza

n's support departments and a careful review of each department's records. In the
ngineering area. for example, ABC project team members inferviewed each engince
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fxamiined every engineering change order completed in the past two years. The fean
concluded that engincering costs were driven largely by engincering hours and that the
breakdown was 500 hours for the STD drone line, 400 hours for the DEL drone line, and
1100 hours for the ULT drone line.

Storyboarding _As Dronze Inc’s project team delved further into the ABC analysis,
ey made considerable use of another technique for collecting activity data. Story.
boarding i a procedure used to develop a detailed process flowchart, which visually
presents activities and the relaionships among the activites. A soryboarding session|
volves all or most of the employees who participate in the activities oriented toward
hieving a specific objective. A facilitator helps the employees identify the key activities
ivolved in their jobs. These activiies are writien on small cards and placed on a large
ard in the order they are accomplished. Relationships among the activities are shown
 the order and proximity of the cards. Other information about the actvitis s recorded
the cards, such as the amount of time and other resources that are expended on each
ivity and the events that rigger the activity. After several storyboarding sessions, 3
completed storyboard emerges, recording key actvity information vital o the ABC proj
et Historically, storyboards have been used by Walt Disncy and other film producers in|
 development of plots and shot planning for films. More recently, storyboarding ha
een adapted as a key techinique for understand process flows.

Storyboarding provides a powesful tool for collecting and organizing the data needed
i an ABC project. Dronze Inc.’s ABC project team used storyboarding very effectively
o study each of the firm’s activiy cost pools. The team concluded that purchasing costy
fvere driven by the number of purchase orders. Material-handling costs were driven by

e number of production runs. Quality-assurance costs were driven by the number of
inspection hours devoted to each product line. Packaging and shipping costs were driver
 the number of shipmens made.

In summary, the ABC project team conducted a painstaking and lengthy analysis
involving many employee interviews, the examination of hundreds of documents, and
toryboarding sessions. The final result was the data used in the ABC calculations dis.
Jayed in Exhibits -7 and 58,

Multidisciplinary ABC Project Teams _In order o gather nformation from allfacets
 an organization's operations, i is essentia o involve personnel from a variety of func
ional areas. A typical ABC project team includes accounting and finance professionaly

e oo
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fi well a5 engineers, marketing personnel, production and operations managers, 1nd s
forth. A multidisciplinary project team not only is more likely o design a beter ABC sys-
Jem but it also helps in gaining credibilty for the new system throughout the organization.

Ictivity Dictionary and Bill of Activities

any organizations’ ABC teams compile an activity dictionary, which is a complet
isting of the activities identified and used in the ABC analysis. An actvity dictionary|

helps in the implementation of actvity-based costing across several divisions of an orga-
ization, because it provides for consisiency in the ABC system terminology and thd
-omplexity of the ABC analyses in the various divisions.

A bill of activies i another commonly used element in an ABC analysis. A bill of
bctivities for a product or service is a complete liting of the activities required for the
roduct or service 1o be produced. As a familiar analogy, think about a ecipe for choct
ate chip cookies. The bill of materials for the cookies s the lstof ingredients provided i

ecipe. The bll of aciviiesis the lst of sieps given in the recipe for making the cook-
s (... combine ingredients in a bowl. i in chocolate chips, place spoon-size globs of
Jugh on greased cookie sheet, bake at 375° for 10 minutes or until doe).

sing activity-based costing (ABC) information to support organizational strategy,
improve operations. and manage costs is called activity-based management or ABM.
We have already caught a glimpse of activity-based management carler in this chap-
Jer, where the management of Dronze Inc. used ABC information to better understan
s product-pricing decisions. The company’s management discovered through the ABC
hnalysi that some drones were overcosied and some were undercosted by their tradi-
Jional product-costing system. This important insight presenied management with the
Pportunity to revise its product pricing in order to reflect the more accurate product
osts provided by the ABC analysis. When management followed up on this product
ricing opportunty, it was engaging in activity-based management. However, ABM if

‘much broader concept than this. Activity-based management involves any use of ABC|
information (o support the organization's strategy, improve operations, of manage activi
Jies and their resuling costs.

[Two-Dimensional ABC

e way of picturing the relationship between ABC and ABM is in terms of the twoJ
dimensional ABC model depicted in Exhibit 5-11. Sometimes referred to as the CAM-
Cross because of its association with the Consortiu for Advanced Manufacturing lnter
Bationsl, this model shows how the activity costs developed in an ABC system can bl

purposed to provide insight into the cost and effectiveness of is processes. From the
rical cost assignment viewpoini, the ABC system uses two-stage cost allocation
lassign the costs of resources 10 the firm's cost objects, as we discussed earlir in the
hapter. These cost objects could be products manufactured, services produced, or cus
mers served.

Now focus on the horizontal dimension of the model. Depicied here is the process
iew that describes the various processes by which work is accomplished in the organi
ation in terms of the activities that are the building blocks of those processes. The let
hand side of Exhibit 5-11 depicts activity analysis, which i the detailed identifcatio
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bind description of the activities conducted in the enterprise. Activity analysis entail
fentification not only ofthe activities but also of their oo causes, the events that rigger
hetvities, and the linkages among activitis. The right-hand side of Exhibit 5-11 depict
e evaluation of activities through performance measures. And connecting the, in
Fenter of the model,is the activity cost information generated by ABC. This horizontal
iew, comprising actvity analysis and evaluarion with an eye toward the cost o the pro-
is what we call activity-based management.

ing ABM to Identify Non-Value-Added Activities and Costs

important goal o activity-based management i to identiy and climinate non—value |
\ded activities and costs. Non-value-added activities are operations that ae cither (1

inecessary and dispensable or (2) necessary, but inefficient and improvable 5 Non-
lue-added costs, which result from such activities, are the costs of activitis that car|
eliminated without deterioration of product quality, performance, or perceived value.
e following five seps provide a strategy for eliminating non—value-added costs in bot|
sanufacturing and service industry firms.
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[dentifying Activities The firt sep is aciivity analysis. which idenifics all of thd
rganization's significant activities. The resuling activity s should be broken down
‘most fundamental level practical. For example. rather than listing purchasing as ar
heivity. thelist should break down the purchasing operation int ts component aciviies
such as obtaining part specifications, compiling vendor lss, seecting vendors, negoliat
ing prices, odering. and expeditng.

Jdentifying Non-Value-Added Activities Theee critria for determining whether ar
eivity adds value are a follows:

«Is the actvity necessary? If s a duplicate or nonessential operation, i is
non-value-added.

« Is the actviry efficiently performed? In answering this question. it s helpful o
‘compare the actual performance of the activity o a value-added bascline stab-
lished using budgets, targets, or external benchmarks.

« 15 an actvity sometimes value-added and sometimes non-value-added? For
‘example. it may be necessary {0 move work-in-process units between production|
operations, but unnecessary to move raw materials around while in sorage.

Understanding Activity Linkages, Root Causes, and Triggers In ideniiyin
n—value-added actvites, i is crtica to understand the ways in which activites ard
inked together. The following chain of actiities provides an example:

The rework of defective units is a non—value-added activty. The rework is rrig
red by the idenification of defective products during inspection. The roof cause of the
work, however, could e in any one of a number of preceding activities. Perhaps the par{
pecifications were in error. Possibly an unreliable vendor was selected. Maybe the wron;
parts were received. Perhaps the production activity s to blame.
A'setof linked activitis (such as that depicted above) is called a process. Sometimes
bctiviy analysis i referred 10 as process value analysis (PVA).

Reporting Non-Value-Added Costs Non-value-added costs should be highlighic

in activity center cost reports. By idenifying non—valuc-added activitis, and reportin;

i costs, management can sirive toward the ongoing goals of process improvement an
imination of non-value-added costs.

‘One approach that cost-management analysts find helpfal in deniifying non-valu
hdded activitie i to caegorize the ways in which time is spent in a production process|
Consider Dronze Inc's Denver plant, where the three models of drone are manufactured!]
How is time spent in the plant from the time raw material arives unil 2 fnished drond
s shipped 10 2 customer? As in most manufacturing operations, time is spent n the fol.
lowing five ways.

1. Process rime. The time during which a poduct i undergoing conversion

actvity.

2. Inspection time. The amountof time spent ensuring tht the product is of high

quality.

3. Move time. The time spent moving raw materials, work in process,or finished

ods between opera
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4 Waing rime. The amount of tme that raw materials or work in process spend
waiting for the next operation.

5. Storage time. The time during which material, partally completed products,
or fnished goods are held in stock before further processing or shipment to
customers.

Thinking about the production operation in these terms allows management (o as
 questions, “Does the time spent n al o these activities add value to the product? Will
e customer pay for it Can the time spent on inspection be reduced without diminishing
product qualiy? Can production efficiency be improved by reducing the number of tim:
aterials, work-in-process, or finished goods are moved from one place to another? Cas
production be scheduled so that partally completed products spend less time just waitin
the next operation? Can storage time be reduced by ordering raw material and produc-
g products only as they are needed?” Many companies have implemented just-in-i
UIT) inventory and production management systems 10 reduce move, waiting, and stor
bge time. JIT systems are covered in Appendix Il at the end of this text.
If reductions can be made in any of these time-consuming actvitis, without dimin.
shing product quality or functionality, management has a real opportunity 10 reducs
n—value-added cosis.

‘Some companies have begun making a distinction between custormer-value-added
tiviies and business-value-added actvites. For example, the addition of a customer-
rvice hotlne to answer customers” iniial drone questions and assis them in learning

fo fy their drones would likely be an activity that customers would value. In contrast
st customers would not value a company’s expenditures on information technolog)

(IT) or accounting, however these activities are likely to be crtical o the success of
mpany’s business model

One widely used approach to cost reduction during a production process is kaizen

osting. This Japanese word refers to continual and gradual cost reduction, raher tha

adical improvement through major innovation or investments in technology. The ided]
s simple. Improvement s the goal and responsibility of every worker, from the CEO.
anual laborers, in every activty, every day, all the time!

s quite possible o a company to have profitable products and, at the same time, incus
ustomer-related costayhat make certain customer relationships unprofitable. Customer-
profitability analysis uses activiy-based costing 1o determine the activitis, costs, and
profit associated with serving particular customers. Suppose, for example, that customes

frequently changes ts orders after they are placed, but customer Y typically does ot
fhen the costs incurred in updating sales orders for changes should be recorded in

sanner that reflects the fact that customer X is more responsible for those actvities and
st than i customer Y. An effective cost management system should allow managers &
Herive such cost detail.

‘Many factors can result in some customers being more profitable than others. Cus
tomers that order in small quanitis, order frequently, often change their orders, requi
kpecial packaging or handling, demand faster delivery. or need special parts o engi-
eering design generally are less profitable than customers who demand less in term;

customized services. If managers have a good understanding of which customers arg
cenerating the greatest profit, they can make more-informed decisions about customer
rvice. Moreover, this allows customers 0 be educated as to the costs they are causing
{vhen demanding special services. In many cases, customers” behavior can be changed
i 2 way that reduces costs to the supplicr. Then these cost savings can be shared by
ipplir and the customer.

“The task of assigning coss to customers is a challenge. A system must be in plac

atenables the company 10 identify which usiomers are Using CUSIOMEE SUpPOLL Servi
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ow frequenly they do so. How mich time must the company spend on & cusiomer
‘make the sale and to provide ongoing support services? These costs are in addition t
costof manufacturing the product of initally providing a service for the cusiomer.

ustration of Customer-Profitability Analysis

o illusrate customer-profitability analysis, lets focus again on Dronze Inc. Two mor
s have passed, and the company has successfully implemented ts activity-based cost-
ing system in ts Denver plant.
At recent srategy meeting with her senior management team, Dronze Inc.’s presi
-t and CEO expressed interest in assessing the profitability of the entire company’s
arious customer relationships. She found support for the idea from the director of cosf
agement, who had been reading about customer-profitability analyss i some of
s professional journals. The company’s marketing manager also expressed interest i
ustomer-profitablity analysi, since he was concerned about the profitability of a coupl
f Dronze Inc.’s customers in particular. “We have a few customers, online reailers wh
uy ou drones and then resell them to consumers, who seem to want the moon and the
tars when it comes to customer service,” he complained. “1 know the customer is lway
ight and all,but you really have to wonder if we're making any money from a couple o
se reailers, what with all the extra design and packaging they demand. And some o
ur other customers seem (o require an awful Iot of extra aention in sales calls, orde
rocessing, and billing. If we had a better idea of each customer’s profitability. it woul
Ip our marketing and sales stafs o focus their efforts”
“The controller soon had his cost management staff attacking the customer-profitabil
ysis that the president had requested. The firststep required an activity-based cosin
ysis of certain customer-related costs that could seriously affect 2 customer's prof
tabilty. Recall that ABC analysis relies on a cost hierarchy with cost levels, such a
it-level, batch-level, product-sustaining-level, customer-level, and facility level costs. I
s use of activity-based costing, the cost management team is ocusing on the customer
lated costs. Afie an extensive analysis and severalinterviews with personnel throughou
nze Inc.. he cost management team came up with the ABC analysi in Exhibit 5-12.
Based on the activity-based costing information, the cost management team assesse
profitabilty of each of Dronze Inc’s customer relationships. Detailed informa.
n from that analysis for five of these customers appears in the Excel spreadsheet
chibit 5-13. These five customers were singled out because three of them are key cus
mers (.. customers 106, 112, and 113), and two of them (107 and 119) were suspece
y the marketing manager 10 be at best marginally profitable. As it turned out, suspi
ions about customers 107 and 119 were well founded. Both customers were found to b
profitable; in fact, customer 119 had caused a loss of almost $120,000 during the year,

S

DRONZE

i etecie o]
stegyshorey on

potaiya e
stomes produc snd
seqmentire...and
usig ot omaton
pya—
decson-makig” 59
‘DelateConsutig |

Exhibit 5-12

i aaisis o Customer
Flste Coss: Dronze o

S

DRONZE





image22.png
©2

HibitS-13
stome oty

s for e Desigted
stomers: Dron

e

DRONZE

P
lanagement
ccounting
ractice

Bank One (now part
of JPMorgan Chase]

nos s personin
anyorganzsion .
plemcns B hs some
easuprieswhen ey
sarseong e daabost
customes ottty and
prodc protanty” 64
Shlh ndustes, .

Actiey ased Costngand anogemet

e = —— T e
— 5 o s st 5 aimmo 5 0w
Ry i s T
gy I L

D s ume s
T )
———

CUSTOMER PROFITABILITY ANALYSIS AT BANK ONE CORP.

The Woll Street Jounal described how Sari One (pow par of JPMorgen Chas) has used
customer proftabilty anabsis o guide decisions about customer serice.

¢ Bank One, at thetime one of the larges:. banks, e i n the sand between pre-
ferec anc nonprefered customers has become strkingy obvious” The bank recesigned
15218 ranches inLowiiana 5o that s “Premier One” customers couk be whisked sway o
2 specil el window with no wator o he desk of an approprate bank officr. "Custom-
ers qualy b keeping at east $2.5001na checking account or 2 1tal o $25,000 n a com-
binaton f certain bank accounts” o by paying a 17 monihly fe. Management esimates
that the exra attenton wil go ol t he t0p 20 percentof s customers™

A complete customer-profitabiliy analysis for all of the online retailers who sell
Dronze Inc.’s products appears i the spreadsheet in Exhibit S—14. This exhibit reveals
veral interesting aspects of the company’s customer-profitability profile. Seveneet
£ 20 customers are profitable. The three unprofitable customers (107, 134, and 119)
sulted in losses of over $240,000 in operating income for Dronze Inc. in  single year'
fotice that over 25 percent of the company’s profit is generated by ts top three cus
fomers. Almast half the company’s profit comes from ts top six customers, and fully
hree-quarters of its profit is generated by half its customers. This sort of customer-
rofitability profile is quite typical for manufacturers. The lion's share of most com.
anies’ profits comes from a handful of their customers. Such an insight i importan
‘management as it determines where (o devote the company’s resources in servin
ustomers.?
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We conclude this chapter with the important point that activity-based costing has found
fvidespread usage in the service industry as well as in manufacturing. There have beer]
iany ABC success sories in such diverse organizations as airlins, insurance compans,
banks, hospitals, financial services firms, hotels, railroads, and government agencies
ing the service organizations that have used activity-based costing are Air Frunce,
[American Airtines, American Express, Bank of America, Cambridge Health Alliance
[city of Indianapoli, FedEx, Owens & Minor, Telus, Union Pacific, U.S. Naval Suppl
[Center, and the U.S. Posta Service.
“The overall objectives of ABC in service firms are no different than they are in manu.
turing companies. Managers want more accurate information about the costof prodc-
ing the services they are selling. Moreover, they want (0 use this information o improve
pperations and to better meet the needs of their customers in a more cost-effective man-
hex. The general approach of idenifying activites, actvity cost pools, and cost drivers
s used in the service industry as well a in manufacturing. The classification of activi-
s into unit-level, batch-level, product-sustaining-level, and facility-level activiies as
pplies in service industry settngs. For example, a Blue Cross Blue Shield health insur.
hnce program in Pennsylvania used these activity clasifications in its ABC system.
Examples from the Blue Cross Blue Shield system are as follows:

= Unit level: Entering initial claim data into the computer (for each claim
received).

= Baich level: Moving a batch of clims from one processing siep o the next.

= Product-sustaining level: Maintenance of the medical-services provider network|
(.. maintaining relationships with physicians and hospitals providing medical
care to claimanis).

. Facility (general operations) level: General administration of the claims busi-
ness unit.

Time-Driven Activity-Based Costing

version of ABC that has found wide acceptance in service-industry settings is called
Jime-driven activity-based costing (TDABC). In TDABC. costs are generally assumed
lo be driven by the time taken t0 perform various activities. As such. it is a simplified

m of activity-based costing, and the time-driven clement is well ligned with servic
industries where the resources deployed are often associated with labor and the amount

resources provided can be readily expressed in unitsof time. An overhead rate per i
lanit (typically cost per minute) can be calculated by dividing the cost of production ove.
ead by the practical capacity of the company’s resources expressed in time (minutes).
fMhe cost of an actvity is simply the overhead cost per minute multiplied by the number

minutes the actvity s expected to take.

“The TDABC approach has two main advantages over conventional ABC:

« Itis much easier to collect the ime-based resource and activity data than it is
0 collect data on the variety of measures used in conventional ABC, many of
which are not normaly tracked by the company.

« Because the time-criven cost driver rate is calculated based on the practical
capacity of the (ofien human) resources provided to perform the actvites, the
TDABC system wil not assign costs to products or services for capacity that is
(or should be) unused, instead leaving it unapplied as cost of excess capacity.

P Amgel Nockiewics, “Nine Stps o Lplcaing ABC.” Monagement Accuntin 75,5, 10 (Agei 1990,
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“The Ttier advaniage hias a dual benefi of sssigning Iess cost o producis of SErvices,
which makes the managers responsible for them happier, while also highiighting for man-
gement the cost associated with having capacity that is unused.

Ictivity-Based Costing at Immunity Medical Center

o see how managementcan use actvity-based costing n aservce-industy stting, et
xplore how TDABC s used at Immunity Medical Center's Primary Care Unit.* .
ity Medical Center serves patiens in Raleigh, North Carolina, and several suroundin
ountes. The Primary Care Uit is the medical center's outpatient clinic and provide:
hearly 25,000 patent appointments n: typical yea. e Primary Care Uit administa
fion implemented time-driven acivity-based costng in order t determine how much i
osts 0 serve patents i variouscategories. The mostsignifican activite, representin
blmast 80 percent of spending, ax time diven, although  few nontime cos drivers ard
included as well Overal. it s reasonable to characterize this 2 a TDABC system. Noli
it consisten with TDABC. the cost diver quantity for cach cost driver associated wi
bn activty cost ool s the practicalcapacity of that cost diver.
“The Primary Care Uni clasifes patient appointments a routine, extended, or com-

lex,depending on the appointment ength and complexity: In additon, each appoiatment
s clssified as either 2 new-patient appointment or  contining-paiient appointmen
s, every patient ppointment is one of th following six types

Routne Goended Complex
New e . New e, Newpter,

paert e spoment exeneaspomnent conpeapovnent
Contiosng  Conmngpaters. Contng s, Comang e
ponert e spponent exendedspomnent conge poranent

Every patient appointment involves a registered nurse (RN), who takes vita signg
fand prepares the patient for the primary health care professional Then, every patient i
en by one primary health care professional, which can be a physician, 2 nurse practi-
Kioner, an intern, or  resident. No appointment involves more than one of these types of
rimary health care professionals
‘The Primary Care Unir's TDABC project team designated the following activitie
bnd cost drivers.

iy Costoier
yscoane [———

s pactione e s pracones e i et
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FTDABC i covret et detull i ot Aceoing s, For 3 e detald ntrdacion o te e
e Robert 5 Kiptan s Scven . Ao, i Driven Aciy Bosd Costin.” Harvad e Keview
v 211 For  dicumsonof th pros s com of TDABC . comvenonsl ABC s Gory Cokis 1
i Pl Time Dvn o Drive K fsed ABC: o o Yo Choon” g Fints, by 016
For horosh dicusion of cstin el coment g tespicaton o e ety based
Losin (TDABC) i tht s, e Robert . Kl Michol . Portr, “The Big e How oS the Cosf
s i Heslth Cote Havard Busines Review, September 201, For 3 e b cxample o sty

oning i bospist' ey e i, sce V.. Noayanan, . Mooee,and L e, Cambrge HosptalCom-
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“The time-driven actvity-based costing analysis s displayed in the Excel spreadshes
i Exhibit 5-16. Notice thatthis TDABC spreadsheet for Immunity Medical Center's Pri-

ary Care Unit has a format that s identical to the ABC spreadsheet prepared for Dronze|
Jnc. (Exhibit 5-7). The column headings are different, because the Primary Care Ui
provides medical services 1o patients, whereas Dronze Inc. manufactures recreational
fand light commercial drones. Conceptually and computationally, however, the two Excel

Epreadsheets are idenical.
“The information supplied by the Primary Care Unit's TDABC project team i located

i the following colums.
Column A: Activity
Column B: Activity cost pool
Column C: Cost driver
Column D: Cost driver quantiy (practical capacity)
Column F: Patient visit type (routine, extended. or complex)
Column G: Cost driver quantity for each type of patient visit
Column I Patient volume for each type of visit

‘The TDABC computations are in columns E. H, and J and are shown in red
Column E: Pool rate

Pool rate _ Activity cost pool . Cost driver quaniity
(column E)= " (column B (columa D)
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i example, the pool e Tor physician time (cell £7) i calculaed as follows:
$4.00 per physician minute = $960,000 = 240,000 minutes of physician e
Column H: Activity cost for patient type

Activity costfor patient __ Pool rate  Cost drver quanity for patent
visittype (column H) = (column ) *  visit type (column G)

For example, the physician activity cost for  routine visit (cell HT) is calculated ag
follows:

$320,000 = $4.00 per physician minute x 80,000 physician minutes on routine visits
Colunn J: Activity cost per patient visit of cach type.

Activity cost per patient visit _ Activity costforpatient _Paient visit type.
of cach type (column 1)~ vist type (column H) * volume (columa 1)

For example, the physician actvity cost per routine patient visit (cell 17 s calculated ag
follows:

$40 per routine visit
e by phystian = $320.000-: 8000 routine visits aended by a physician

interpreting the Primary Care Unit's TDABC Information

I ity Medical Center Primary Care Uni's adiministation can use the TDABC)
nformation in Exhibi 5-16 10 deermine th cost of cach f th si types of paie
bppoiimens discussed eale, Noie. though,ta here i i imporant concepual i
erence in th inerprtation of the Primary Care Unics TOABC datain Exhibic 51
s the inerprtation of DronzsIncs ABC data i Exhibit 5-7.
o the Dronse Inc. manufacuring lsiration. il ight of the activies identife
i the ABC analysis were required by ach lineof rones maaufactued. However, tha
1 no ru i the Primary Care Uit exampl. Inthis healthcae sevics seting. ca
ot s iher  physiian,or  urs practione,or an e, or a esdent—nod
R four. Moreover, each patiat i either a new paien or a conining paticat—aof
o
“hretore, 0 ompute the cost o a aticulr type of ppoinment, we must el
lyoneof h primary health cae pressionals, whiugre ghlghied by e red b o
igh-hand s of EXhiit 516 Morcover, we slecs ane of he o caegories o
{erical e, new patient o continuing patien,which e highighied byt reen bt o
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With a good understanding of how much it costs the Primary Care Unit o provide

Various types of patient appointments, the clinic’s administration is in a much bettes
sition (0 make decisions. Determining appropriate charges for appointments, usiify-

ing third-party reimbursements from insurance companies and government agencies, and

hdding or discontinuing services are among the types of decisions that will be enhanced
the ABC information.





image1.png
Founded four years ago aftr  crowdfunding campaign at IndicCoGo, Dronze Inc
ikl satsficd all of it crowdfunding orders and then shified to only selling throug
nine etailers so that the company could grow faste.

Dronze Inc.'s manufactuing plan in Denver produces thee product lnes of high
uality drones for recreational and light commercial use. Al o their drones weigh undel
5 pounds, o conform with Feceral Avition Administraton (FAA) gidelines for thes
pes of drones, and inclode cameras and advanced electronic o varying degrees

phistication. Th plant’sthee drone lnes are the DZ-Standard (STD) the DZ-Delux
(DEL), and the DZ-Ultimate (ULT)

AL the present time, the Denver plat uses 4 norml job-order product-cosin sy
fem o the kind described in Chapter 3: the costof each product i the sum of it actual
Hirect-materialcost, actual direct-labor cost, and applied manufacturing overhead, whic
s applicd using a predetermined overhead rae bascd on direct-labor hours. Exhibit S-1
wovides the basic data upon which the traditional costing system was based.

“The Excel spreadsheet in Exbibit 5-2 shows the calculaton of the product cost fos

v of thee drone lnes (STD, DEL. and ULT). Overhead i applied 1o the products 4
vateof $24 per direct.Jabor hour. Notce thatall o he Denver plant’s budgeted manu:
facturing overhead costs are lumped together in a singl cost pool. This otal budsete
erhead amoun (54.896.000) then is divided by the planc’s total budseted diret-labor
urs (204,000 hours). The 204,000 disec-lbor hours arealso egual toth lant’s prcti-
al capacity for production, as cxpressed in terms of direct-abor hours.

Dronze Inc' labor-hour-based product-cosing system is typical of many manufac

Huring companies. Because labor hours re relted closely to the volume of activity in thd
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tory,these traditional product-costing sysiems often are said o be volume-based (
sghput-based) costing systems.

rouble in Denver

e profiability of Dronze Inc.’s Denver operation has been faltering in the past
18 months. The company's pricing policy has been to sell ts drones to the online retaler
a price for each drone equal to 120 percent of the full product cost. Thus, the targeted
ices were determined as shown in Exhibit S-3. Also shown are the actual prices tha
Inc. has been obiaining for its products.
However, due to price competition from other drone Manufacturers, the compan
been forced to sell its DZ-Standard (STD) drones for S385, approximately $10 below|
eir arget price of $395.20. The fierce competition had also forced management i
luce the price of the DZ-Deluxe drone (DEL) 0 S705, almost $20 below it target pri
$724.80. Even at this lower price, the sales team was having difficulty getting order
its planned volume of DZ-Deluxe drone production.
Fortunately. the disappointing profitability of the DZ-Standard and DZ-Deluxe mode
nes was partially offset by greater than expected profis on the DZ-Uliimate (ULT)
e model. Dronze Inc. sales personnel had discovered tha the company was swamped
th orders when the DZ-Ulimate drone’s original market price of $905 (spproximating
e calculated target price of $902.40) was announced. Consequently, i response 1o mar.
+ demand, management had raised the price on the DZ-Ultimate drone several times.
 eventually the product was selling well for $940. Even at this price,the online retail-
rs selling Dronze Inc.'s drones did not seem to hesitate o place orders.
Moreover, the company’s competitors did not mount a challenge in the market fo
Ultimate drones. Dronze Inc.’s management was pleased to own a market niche witl
ie DZ-Ultimate drone, which appeared to be a highly profitable, low-volume specialty
tuct. Nevertheless, concen continued to mount in Denver about the difficulty in
Standard and DZ Deluxe drone markets. After al, these were the Denver plan's
-and-buter products, with projected annual sales of 10,000 DZ-Standard drones
48,000 DZ-Deluxe drones

Ine.s director of cost management, Will Hunt, had been thinking for some t
it & refinement in the Denver plants product-costing sysiem. He wondered if
tional, volume-based system was providing management with accurate data abou
uct costs. Hunt had read about activity-based costing (ABC) systems, which follos|
special two-stage procedure to assign overhead costs to products. The first stage ideni
s significant activities in the production of the three products and assigns overhead

st 10 each activity in accordance with the cost of the organization's resources used by
e actvity. The overhead costs assigned to each actvity comprise an activity cost pool,

‘Afier assigning overhead costs to actvity cost pools in stage one, cost drivers appro]
iate for cach cost pool are identifiedin stage two. Then the overhead costs are allocated
m each activity cost pool o each product linein proportion to the amount of the cos
iver consumed by the product line

Exhibit 5—4.
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Exhibit 5-4
Hunt discussed activity-based costing with Espersnza Alvarez-Cook, the assistn - peity-sssea Cosing
Hirector of cost management. Together they met with all of Dronze Inc’s department super.  System

isors o discuss development of an ABC system. After inital discussion, an ABC proposal
vas made o the company’s 1op management. Approval was obizined, and an ABC project
feam was formed. which included Hunt, Alvarez-Cook. and representatives of various func-
Yional departments. Through several months of painstaking data collection and analysis, the

eoject team was abe to gather the data necessary 1o implement an ABC sysiem.

ABC Stage One —
Dronze Inc.’s ABC project team identified eight activity cost pools, which fal into fou | 80N &3
voad categories. S——
Facet, et

1. Unit level. Tis type of acivity must be done for each unit of production. The | |ov tacive pocic
machine-related activity cost pool represents 4 unit-level activity since every | sszanpieveand
product unit requires machine time. el o

2. Batch level These activities must be performed for each batch of products, rather|
than each unit. Dronze Inc. bateh-level activiies include the setup, purchasing
material handling, quality assurance, and packing/shipping activity cost pools.

3. Product-sustaining level. This category includes activiies that are needed to
support an entre product line but are not performed every time a new unit or
batch of products i produced. Dronze Inc.’ project team identified engineer-
ing design costs s a product-sustaining-level activity cost pool

4. Facility (or general operations) level. Facility-level activities are required in
onder forthe entire production process to occur. Examples of such actiity costs|
include plant management salaris, plant depreciation, property taxes, plant
maintenance, and insurance.

“This classification of activities into unit-level, batch-level, product-sustaining-level
bnd facility-level actvities i called a cost hierarchy.
Dronze Inc:s cight activiy cost pools are depicted in Exhibit 5-5. Notice that the tota]
ehead costfor all eght activity cost pools, 4,896,000, i shown at the top o the exhibi
e to

detils o the productcosts calculated under Dronze e’ raditonal product-costing system.
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I stage two of the activity-based costing project, Hunt and Alvarez-Cook idenified cost
frivers for each activity cost pool. Then they used 3 three-step process to compute unil

tivity costs for each of Dronze Inc’s three product lines, and for each of the eight activ-
ty cost pools. In the following sections, we will discuss in detail how stage two of the
IABC project was carried ou for the various actvity cost pools identified in stage one.
fThen we will complete the ABC project by developing new product costs for each of the
ompany’s drone product lines.

Machine-Related Cost Pool  Let's begin by focusing on only one of the eight activ]
ty cost pools. The machine-related cost pool. a unit-level actvity. totals $1.242,000]
nd includes the costs of machine maintenance, depreciation. computer support, lubriJ
ation,electricity. and calibration. Hunt and Alvarez-Cook selected machine hours fof
he cos driver. since 2 product that uses more machine hours should bear a larger
hare of machine-related coss. Exhibit 56 shows how machinery costs are assigned
0 products in stage two of the ABC analysis. Notice that the exhibi includes just o
bortion of a larger spreadsheet that we vl examine in due course. The spreadsheet
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ws shown in Exhibit 56 focus just on the machine-related actvity cost pool. Most of
fhe columns in Exhibit 5—6 contain ABC data that were collected by the ABC projec
eam. We will learn more later in this chapter about how that information is collected.
For now, though, lets jus take this ABC information as a given.

Dat Collcted by ABC Projct Team it 6]
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‘The remaining three columns in Exhibit 5-6, columns E, H, and J, contain
{amounts that are computed during the ABC calculations, and they appear in red.

Amouets Computad Do ABC Cluations (< 51

CotmE oo
oM Achty o for xchprocuct e
ol Aca cost perntof produc o s pnct e

‘Exhibit 5-6 shows in detal how cach of these amounts (shown in red) is computed:
[Take time now 1o examine Exhibit 5-6 carefully. in order o understand how these]
hmounts are computed in the ABC calculations.

‘A key number computed in pool rate, which s defined s the cost per unit of the cost
Iiver for a particular activty cost pool. The pool rate for the machine-related cost





