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Managerial Accounting Applications
in Radiology
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We review the core issues in managerial accounting for radiologists. We introduce the topic and then explore its
application to diagnostic imaging. We define key terms such as fixed cost, variable cost, marginal cost, and
marginal revenue and discuss their role in understanding the operational and financial implications for a
radiology facility by using a cost-volume-profit model. Our work places particular emphasis on the role of
managerial accounting in understanding service costs, as well as how it assists executive decision making.
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anagerial accounting is one of the most powerful tools
n the modern armamentarium of scientific business
nalysis. In this article, we introduce the basic concepts
sed in managerial accounting and discuss the core terms
sed in the field, including fixed cost, variable cost, mar-
inal revenue, and break-even point. We also introduce a
ew approach that we have developed—service activity
osting—that is particularly useful for understanding the
ost basis of services in industries such as diagnostic im-
ging that have a relatively high ratio of fixed costs to
arginal costs [1].
We address how managerial accounting can provide a

lear, concise picture of the true costs of various services.
e discuss what fixed costs and marginal costs are, why

hey are important in the short and medium term, and
hy all costs are marginal in the long term. We show how

o model cost structures and discuss why doing so is so
mportant.

Most important, we explore how these concepts and
odeling systems help improve decision making and
aximize the effectiveness and efficiency of the clinical

ractice [2-4]. Managerial decisions affect the quality of
he work, the effectiveness of the workplace, and the
rofitability of the practice. In addition, managerial ac-
ounting provides the tools to model the effect of novel
r even revolutionary designs for new services.

One misconception about cost accounting and mana-
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62
erial accounting in general is that it is applicable only to
or-profit entities or only to outpatient global billing
ractices. In fact, these principles can be applied (albeit
ith some differences) to any type of medical (or non-
edical) firm. Even public entities that are not in the

usiness of making a profit (such as the government and
he Army) use these tools to better manage, plan, and
nderstand their costs. Although space limitations force
s to focus on only one type of practice, keep in mind
hat these principles are highly adaptable and are used by
wide range of entities to analyze costs.

ANAGERIAL ACCOUNTING: ITS ROLE IN
MEDICAL PRACTICE

ll of us are familiar, at least superficially, with the roles
f financial accounting and financial accountants in our
ractices. These are the people who keep our books,
repare our taxes, and often perform a host of related
ervices, such as payroll and cash management. Most
hysicians, however, are far less familiar with managerial
ccounting and the role that this discipline can play in
uilding and running a successful practice. That is a
hame, because managerial accounting is much closer to
hat radiologists need to do when they run their prac-

ices and make key choices in planning, purchasing, hir-
ng, and so on. Indeed, most practice managers are prob-
bly already making “managerial accounting” decisions
ntuitively. The tools in this chapter will help them to
nalyze their practices and understand how costs are
riven and how to make better decisions. Accounting
ystems can help radiology executives meet a host of
hallenges, including better command and control of the

usiness, improved pricing of services, better cost con-

© 2005 American College of Radiology
0091-2182/05/$30.00 ● DOI 10.1016/j.jacr.2004.08.020
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racting with external agencies, improved purchasing and
lanning, and developing performance incentives for
mployees.

HALLENGES TO ACCURATE COSTING IN
ADIOLOGY

radiology practice has some characteristics that can
ake accurate costing difficult, particularly for the un-

nitiated. First, it is a high-fixed cost business, and al-
hough the variable costs are nontrivial, they are small
hen compared with the large fixed costs. Furthermore,

here has been a downward trend in variable costs as sites
onvert to digital archiving. A second source of difficulty
s that most practices provide a wide array of services
cross multiple modalities. This diversity has the poten-
ial to create a great deal of cost confusion. There are
ften many shared elements, such as front office services,
illing, and collection. This can make accurate cost anal-
sis difficult, and empirical studies have shown that ac-
ual costs can be quite different from what is commonly
ssumed [5,6]. Although business decisions are made for
variety of financial and nonfinancial purposes, the tech-
iques of managerial accounting can give the radiology
xecutive a much better grasp of how costs are generated,
ow they can be appropriately allocated, and how to
etter manage the business.

YPES OF COSTS AND COST
LLOCATION

he radiology manager faces a difficult task in distin-
uishing the types of costs a practice incurs. Some tradi-
ional ledger and capital costing approaches can be mis-
eading and result in distorted or even destructive
ecision making [7,8]. In particular, failure to allocate
osts accurately can produce inaccurate profitability anal-
ses that penalize higher-margin services and underesti-
ate the costs of less profitable services. It can also distort

ncentives for employees and allocation of resources. Ac-
ivity-based costing systems, conversely, use techniques
o avoid or at least minimize these distortions [9-11].
ctivity-based costing systems can get to the root costs of

he business processes that are used in providing health
are services [12]. The ultimate goal of activity-based
osting systems and other forms of managerial decision
aking is to improve decision making and improve the

usiness [13,14].
As part of the costing process, costs are usually divided

nto two categories: Fixed costs and variable costs. Fixed
osts are constant and do not depend on the number of
ervice procedures that the practice provides. Examples
nclude the costs of purchased or leased equipment, office
pace, and the base salaries of critical personnel. In con-

rast, variable costs do depend on the amount of ser- o
ice(s) provided. They vary directly with the number of
evenue-producing service procedures performed at the
acility. Examples of variable costs are the costs of con-
rast, film, and overtime. It is important to note that the
erms fixed and variable refer to their effects relative to the
roduct or service and not to their inherent payment
exibility or illiquidity. Hence, the lease of a magnetic
esonance imaging (MRI) system is a fixed cost, although
he lease may be subject to cancellation, because the cost
s incurred even if no procedures are performed.

The reader may have already realized an extremely
mportant aspect of this particular partitioning of costs.
he definition of fixed depends on the length of time

ssociated with the analysis. A lease, for example, consti-
utes a fixed cost only after it is signed and then only for
he duration of the lease. It is a variable cost before it is
igned or for purposes of negotiating renewal.

Another frequently used dichotomy is that of direct vs.
ndirect costs. These refer to costs that can be attributed
o the delivery of service. Direct costs are attributable to
he resources that are directly used or consumed by the
ervice; for an MRI, these would include the machine
nd equipment maintenance cost, the costs of the tech-
ologist and the radiologist, and consumables such as
lm, contrast, and linen. Direct costs can be traced to a
ervice easily—i.e., directly. Indirect costs refer to what is
ore commonly known as overhead—things that sup-

ort the service but may also be applied to other services
r just to general support, i.e., costs that can not be
irectly tied to the service. Indirect costs include items
uch as the costs of administrators, the telephone, office
nd stockroom space, insurance, marketing, office sup-
lies, janitorial help, and snow removal. Sometimes a
ingle supplier bill contains both direct and indirect com-
onents; the practice’s electricity bill, for example, in-
ludes general office costs, which are probably impossible
o allocate to a single service, and a substantial compo-
ent from the imaging system, which should be allocated
s a direct cost because that can be directly tied to the
ervice.

Note, too, that both direct and indirect costs can be
ither fixed or variable. For example, a technologist paid
trictly on a salary basis constitutes a fixed cost. If there is
n incentive plan that includes a volume-driven mone-
ary reward, then the technologist is both a fixed cost and
variable cost; finally, if the technologist is paid strictly
n a per-procedure basis, then that constitutes a pure
ariable cost for the practice. Irrespective of the salary
tructure, the technologist represents a direct cost associ-
ted with the MRI facility. On the indirect side, the
anitor’s work is a fixed cost (unless additional work with
vertime costs is generated by a busy day, in which case
here would also be a variable component) that is spread

ver all types of studies performed. As a general rule, the
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ore sophisticated the analysis, the more costs are allo-
ated to business processes. The more accurate that allo-
ation, the better the model and the lower the amount
hat ends up in the wastebasket term of overhead [15].

OOLS FOR MANAGERIAL ANALYSIS

he types of costs described in the previous section lay
he foundation for the key elements associated with man-
gerial analysis. We now look at the concepts of marginal
evenue and marginal cost. At their core, these represent
he revenue and the cost, respectively, of providing one
ore procedure. The marginal revenue would be the

evenue earned from the additional procedure. The mar-
inal cost would be the cost associated with the same
rocedure. In many cases, the marginal cost is the same as
he variable cost described in the previous section, but
ot always. Understanding the difference may make all
he difference between a profitable new program and one
estined to lose money.
The easiest way to illustrate marginal analysis may be

hrough an example. You are the director at Merion
maging Associates (MIA), a well-known regional facility
n a large metropolitan area. Part of your business is
hrough a radiology contract with a large self-insured
egional employer. The company’s employee benefit de-
artment wants the center to stay open an extra 2 hours
ach Saturday and reserve that time for its employees. In
xchange, MIA will receive a Saturday services sur-
harge—a flat fee paid over and above the existing per-
rocedure reimbursement. Before you decide about this,
ou have to answer a basic question: what is the marginal
evenue for this incremental Saturday work? The mar-
inal revenue will be the regular reimbursement for the
cans performed plus an allocated portion of the Satur-
ay-service fee you negotiated.
The same concept applies to marginal cost. Consider a

cenario in which MIA implements a productivity im-
rovement program that results in the practice’s being
ble to perform one more procedure each day. What is
he marginal cost of this incremental procedure? It is just
he variable cost: the consumables, the electricity, and so
n. Therefore, the marginal cost is the same as the vari-
ble cost. Now, consider your competitor that decides to
tay open an extra half hour each day so that it too can
erform one more daily procedure. What is its cost for
his procedure? In addition to incurring the variable costs
f the procedure, it will have to pay its staff for the
vertime work. Therefore, its marginal cost of the extra
rocedure is the variable cost of one more MRI plus any
ther additional costs incurred as part of the change in
he competitor’s schedule. Assuming that both centers
et the same reimbursement for their services, your com-

etitor will earn less for the additional procedure it pro- l
ides because it has higher costs. In fact, it may discover
hat at some levels of service it even lose money by per-
orming an additional procedure. If that were to happen,
e would say that it has a negative contribution margin,

lso called contribution, which is the net income of pro-
iding a service, i.e.,

ontribution margin � marginal revenue � marginal cost.

We can now calculate the break-even point, which is
he number of procedures that must be performed to
over the fixed costs:

reak-evenpoint � Fixed cost per period ⁄

contribution margin.

This leads us to a metric used by some to measure the
nancial feasibility of a project: the payback period. Al-
hough a complete review of its few pros and many cons
s beyond the scope of this article, it is the time required
or the practice to achieve the break-even volume, i.e., to
o into the black. It is related to break-even point and
rocedures performed by

ayback period � break-even point ⁄

procedures performed per period.

OST-VOLUME-PROFIT ANALYSIS

ost-volume-profit analysis combines fixed costs, mar-
inal costs, and marginal revenues. The amount of reve-
ue received per service—e.g. reimbursement per brain
RI performed (using actual revenue rather than

harge) into a single model that provides a strong, visual
epiction of the current state of a business and allows a
anager to examine what would happen if those vari-

bles were modified in various scenarios. Fig. 1 shows the
asic form of a cost-volume-profit diagram. The diagram
ombines the fixed costs and variable costs with marginal
evenue over a wide range of outputs. A manager can ask

ig. 1. Cost-volume-profit diagram. Arrows indicate

oss territory, break-even point and profit.
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ow each of these contributes to the risk and perfor-
ance of a business and how various interventions will

mprove or worsen the business.
The line marked fixed cost represents the cost that the

ractice will incur for the duration represented on the
iagram irrespective of how many procedures it per-
orms. Because this cost is independent of volume, it is a
orizontal line. The variable cost line represents the total
ariable costs incurred at a particular procedure volume.
he total cost line is the sum of the fixed cost and the
ariable cost lines. The total revenue line is the total gross
evenue earned at a particular procedure volume. There-
ore, the practice’s profit (or loss) is the difference be-
ween the total revenue line and the total cost line. If the
ractice volume is at the point labeled L (for loss) on the
iagram, its total revenue is less than the total cost, and it

s still in the red, generating a loss. By the time it gets to
procedure volume shown by P (for profit) on the dia-
ram, the total revenue exceeds the total cost, and the

ig. 2. Comparison of two businesses with different
reak-even points (the variable cost line has been left
uff to keep the figures simpler).
ractice earns a profit. The break-even point discussed in
he previous section is the procedure volume at which the
otal revenue and total cost lines intersect. This is repre-
ented by break-even in the diagram.

Let us examine two businesses (Fig. 2) and analyze
hich one is more likely to be successful. Everything else
eing equal, the business with the lower break-even point
s more likely to succeed. At the break-even point, the
evenue line intercepts the total cost line. If the practice
erforms fewer procedures than required to break even, it
hows a loss; if more, it turns a profit. Hence, knowing
he break-even point is important for effectively manag-
ng a practice. In Fig. 2, Business A needs to perform far
ewer procedures to succeed. Even when both are success-
ul, as long as they perform the same number of proce-
ures, Business A produces greater profits. Thus, cost
olume profit analysis lets the radiology manager answer
what if” questions with regard to changes in cost and
evenue, which investments have higher or lower risk
evels, and which variables can be changed to improve the
rganization’s risk profile.

CTIVITY-BASED COSTING APPROACHES
O UNDERSTANDING COSTS

n this section, we introduce activity-based costing. The
rocess of activity-based costing assigns costs to services
n the basis of their actual consumption of resources. We
ill review the traditional basis for finding the cost of
agnetic resonance services. This analysis has relied on

ompiling historical data and computing the following:
1) take the total number of studies from the previous
ear; (2) sum the total fixed costs; (3) divide total costs by
otal studies to obtain the fixed cost per study; and (4)
dd any appropriate variable costs to get (5) the total cost
or the activity. This provides a basis for getting a prelim-
nary understanding of how activities in a business con-
ume costs. These techniques are often used in the cor-
orate world and can certainly help with making business
ecisions more intelligently.
There are, however, some serious problems with this

pproach to costing. The first serious problem is that
osts are calculated ex post facto. This is a severe limitation
f costs are likely to change over time. It will be a partic-
larly troublesome issue if there will be substantial cost
hanges during your planning period. Managers can use
ost projection adjustments, multiple scenarios, and fre-
uently updated data to reduce distortions and their ef-
ects. The second, and more important, fault for those in
he radiology field is that the method does not address
osts that are used and those that go unused. The latter
oncept, which is called the cost of unused capacity, needs
o be differentiated from costs that are used. The cost of

nused capacity is a serious problem for industries such
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s the hotel or airline industries, in which unused inven-
ory (a room last February in the Palmer House) is lost
orever if it goes unsold.

DDRESSING UNUSED CAPACITY
HROUGH SERVICE ACTIVITY COSTING

he problem of unused capacity raises issues that can be
ddressed through an enhancement of activity-based
osting that we have called service activity costing [1].
his approach allows the radiology manager to identify
rofit-maximizing actions, intelligently price medical
ervices and negotiate contracts, and better understand
esource consumption. The key idea is to assign costs to
ach service provided to provide a clear picture of how
our business uses costs. All costs incurred by a facility are
llocated to the service(s) provided.

In radiology, the service consists of the scans and re-
orts, the activity is the process of providing the service
everything from scheduling to scanning to reading to
harging and reimbursement), and the cost consists of
hat the facility pays for all its resources—physical

quipment, the building, costs, consumables, and so on.
ig. 3 illustrates the major resources of a typical radiology
acility and the service it provides.

The basis by which the cost of a particular resource is
llocated depends on how the resource is consumed in
roviding the service. For each type of resource in the
enter, a cost driver is identified. A driver is the basis by
hich a resource is consumed. For example, a simple
river would be the number of MRI examinations per-
ormed. When the service is performed, costs are in-
urred; i.e., performing an MRI scan drives costs.
learly, however, not all magnetic resonance examina-

ions are created equal. There are large differences be-
ween performing an outpatient shoulder examination
nd an inpatient abdominal magnetic resonance with
ontrast, magnetic resonance angiography, and addi-

Radiology 

facility 
Scans and

reports 

$$  CCaasshh  

Technologists

Radiologists

MR machine

Building

Back Office
Insurance

Disposables

Costs (of Resources) Activities Services

ig. 3. Activity based costing view of MR services at
radiology facility.
ional sequences on a comatose patient. In general, the 4
ore detailed the cost drivers, the more helpful your
nalysis will be for making decisions.

For example, a more sophisticated analysis involves
nderstanding how different activities consume the re-
ources in the enterprise. This might lead to using sub-
ypes of magnetic resonance studies as cost drivers or
erhaps to using minutes in the scanner as a cost driver.
ompared with a combined brain/orbits/magnetic reso-
ance angiography examination, a simple knee study
ses fewer scan-related resources: less technologist time
nd less machine time.

Once you have identified the drivers of costs, you can
hen consider which costs they consume. Once we dif-
erentiate among the types of scans as cost drivers, we can
hen calculate the cost of the technologist and the ma-
hine by the type of scan on the basis of the time required
or each type of study. We can then analyze how front
ffice costs (the receptionist, secretary, and so on) are
ffected by each type of study and whether they vary with
he type of scan. By the same token, we can examine
hether the structure of back office costs (e.g., billing) is

imilar to that of front office costs (i.e., independent of or
ependent on the type of study). If the type of study
eally does not matter with those costs, then scan volume
ay be the appropriate driver to allocate the costs of that

esource. In the rest of this article, we will treat the
umber of magnetic resonance scans as the primary
river for simplicity’s sake, but, as discussed previously,
ther drivers are also possible when you decide to look at
deeper level. In fact, when you perform a sophisticated
nalysis, you usually find that cost drivers act differently
cross almost all types of costs and that overhead is only
ery rarely spread equally across all activities.

N EXAMPLE OF THE POWER OF
ERVICE ACTIVITY COSTING

o illustrate the various concepts, we will expand on the
IA case discussed earlier in this volume. This lets us

xamine the real costs of producing magnetic resonance
cans. The magnetic resonance center owned and oper-
ted by the MIA group has a total annual cost of $1.2
illion dollars and a capacity of performing 4500 scans

ach year. As it happened—and quite unfortunately—it
ould not fill its capacity and performed only 3600 stud-
es last year. As the manager, you have to calculate what it
osts to provide a magnetic resonance scan. With the
istorical approach, the total cost divided by the number
f studies performed yields a per-study (per-driver) cost
f $333.33 ($1,200,000/3600). However, given the in-
talled capacity and the performance of the site, the cost
er possible study (i.e., based on capacity) is $1,200,000/

500, or just $266.67 per case. What is going on here? Is
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he cost per study $333.33 or $266.67? Where is the
oney really going?
The answer is that the figure of $333.33 per study

ncludes the cost of studies not done, i.e., the cost of the
nused imaging capacity. The figure of $266.67 is an
ccurate accounting figure of how much it costs to per-
orm a study according to the potential capacity of the
acility and not on how well—or poorly—MIA actually
lled the available slots. We can then distinguish between
he cost of studies performed and slots that were available
ut remained unfilled, i.e., unused capacity. The 3600
tudies actually performed cost the facility $266.67 �
600, i.e., $960,000. The remainder ($240,000) is the
ost of unused capacity ($266.67 � 900 studies). In
ther words, MIA wasted approximately a quarter of a
illion dollars on slots that it paid for but that remained

nfilled. There is a direct analogy with unsold hotel
ooms and empty airline seats on a departed flight. There
s no way for a hotel to sell a room for last Thursday or, at
east, no reason for a rational person to buy it. Similarly,
o rational person will pay for a seat on a flight that
eparted 3 days ago. The same holds for a radiology
roup: the empty slot at 3:00 pm last Wednesday on
agnetic Resonance Scanner 2 is gone forever. Conse-

uently, a smart costing model needs to take into account
hat the facility paid for that slot, filled or unfilled. This

s much more illuminating than more naive models and
voids some serious pitfalls that threaten the unwary. To
ummarize,

ervice activity costing � used capacity cost

� unused capacity cost.

In the rest of this article, we illustrate the applicability
f service activity costing to executive decision making
nd to avoiding some common traps and pitfalls in ac-
ounting decisions. These include:

. finding a substitute for a recently defaulted contract,

. avoiding the death spiral,

. using productivity improvements to increase capac-
ity,

. confusing allocated fixed costs (from service activity
costing) with marginal costs,

. using a cost reduction initiative to stake out a posi-
tion of price leadership, and

. investing to increase capacity.

INDING A SUBSTITUTE FOR A
ECENTLY DEFAULTED CONTRACT

s the MIA practice manager, you face a new challenge.
he Wal-ron contract defaulted, and there are empty

lots on the firm’s new scanner [16]. Should you accept a

ew low-ball contract from McHealth Corp. to fill the v
mpty slots? Is the $295 per study it is offering an accept-
ble rate?

You ask your junior partner to estimate the cost of the
tudies this year. He estimates that at the current rate of
usiness, MIA will perform 4000 studies by the end of
he year. On that basis, he calculates your costs as $1.2
illion/4000 studies, or $300 per study, and tells you

hat that should be your cost basis in negotiating with
cHealth. Is he right or wrong? Remember that, accord-

ng to your capacity of 4500 annual studies, you had
stimated your per-study cost as $266.67. Does that
ean that your costs increased by $33.33 per patient

$300.00 � $266.67) during the course of the year be-
ause of the shortfall? Not really. The real phenomenon
ere is that you will use 4000 � $266.67 � $1,066,640
f actual resources and will waste 500 � $266.67, or
133,330, in unused capacity. To summarize, because
ervice activity cost � used capacity cost � unused ca-
acity cost,

1, 200, 000 � 4000 � 266.67

� 500 � 266.67(within rounding errors).

Another way to think about this is that poor marketing or
oor contracting resulted in a waste of $133,330. Of course,
s you realize, this includes only the loss in expenses to
hich you are already committed. It does not include the

evenue you lost by not performing all those scans.
We still have not resolved the McHealth contract

uestion. Because your cost per study is $266.67 and
cHealth is offering $295, you should take the con-

ract—as long as you do not think there is an alternative
ustomer who will offer you higher price and there are no
ompelling reasons beyond the cost basis for the decision.

ITFALLS IN MANAGERIAL ACCOUNTING:
HE DEATH SPIRAL

he direct application of the historical method of cost allo-
ation as shown previously leads to one of the worst out-
omes of faulty managerial accounting—the death spiral.
magine that you accepted your junior colleague’s analysis
nstead of the analysis from the service activity costing

odel. After rejecting the McHealth contract, the practice
erforms only 4000 scans that year. In pricing future Man-
ged Care Organizational (MCO) contracts, you use the
300 figure and increase your price to cover your costs.
ecause demand is price sensitive, some of your clients turn

o the competition, leaving you with another loss in vol-
me—say, an additional 500 cases per year. Your junior
artner analyzes the new data and says that MIA’s costs have
ncreased to $1.2 million/3500 cases, or almost $350 per
lot. If you follow this logic (or lack thereof), you will in-
rease your price yet again and see yet another reduction in

olume. Repeat this cycle enough times and you will have
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illed your business, even though you were making a profit
efore you took your junior partner’s advice. This death
piral (business is off, so we will just increase prices to cover
ur costs) is a fairly common reaction, especially among
ntrained managers. Using service activity costing, con-
ersely, to evaluate costs correctly identifies that there is
apacity that the practice is wasting. This lets the manager—
ou—see what is really going on and helps avoid traps such
s the death spiral.

SING PRODUCTIVITY IMPROVEMENTS
O INCREASE CAPACITY

ervice activity costing can also help managers evaluate
osts as they consider expansion scenarios. On the basis
he death spiral that you barely avoided, you ban your
unior partner, now nicknamed Dr. D.S. (for Dr. Death
piral), from the office and hire a new radiologist who
raduated with an MBA from Wharton last year. She
uggests that you look at the practical limits of the facility
nd examine your cost structure when you are going full
team. After comparing your facility with others across
he country, it becomes apparent that with minimal
odification of your processes, the practical annual ca-

acity achievable—without increasing the stress on the
taff, scheduling, and so on—is 5000 scans, while still
eeping costs at $1.2 million. This yields a new cost of
240 per study slot ($1,200,000/5000). Using the num-
ers you calculated with the help of your new radiologist,
ou project your work for the coming year and hire a
arketing agency, OutSource Associates, to help fill the

dditional slots.
Fast-forwarding to the end of the year, the two of you

eview what happened and determine that the new mar-
eting agency, OutSource Associates, missed the mark,
nly getting you 4000 filled slots. You ask your new
D/MBA to tell you the cost of performing the scans.

he responds that the cost of each scan did not change
rom the estimate at the start of the year. Instead, there is
cost of unused capacity: $240 � 1000, the number of

lots that remained unfilled. To put that another way, it
ost the practice a quarter of a million dollars to not scan
hose patients. She also reminds you that in addition to
he cost of unused capacity, there is the revenue lost
ecause of the unfilled scans. Finally, she points out that
his is a marketing problem and that you are also out the
ot-so-small amount of OutSource’s fees.

VOIDING ANOTHER TRAP: CONFUSING
LLOCATED FIXED COSTS (FROM
ERVICE ACTIVITY COSTING) WITH
ARGINAL COSTS

our former junior partner happened to stop by during

he last discussion. He later calls you up and says, “Now y
understand. If you perform one more case tomorrow, it
ill cost you an additional $240.” Is he right? Should you

ift the banishment? The answer to the first question is an
mphatic no. On the second question, you can probably
o better. This $240 number is not the marginal cost of
ne more study; it is the appropriate share of the money
lready spent or at least allocated. If you think of it as
uying slots in advance and then either using or wasting
hem, you are closer to the truth. How would you calcu-
ate the marginal cost of an extra procedure? We reviewed
he correct method in the “Tools for Managerial Analy-
is” section. If you do not need to pay people overtime, it
s just the cost of electricity, film, contrast (if appropri-
te), and other consumables. This is probably a rather
mall number compared with the allocated fixed costs
alculated with the help of service activity costing. Tech-
ically, what we need to use is the sum of direct variable
osts associated with the production of a scan.

SING A COST-REDUCTION INITIATIVE
O STAKE OUT A POSITION OF PRICE
EADERSHIP

our protégé is on a roll and undertakes on a new initia-
ive, presenting you with a quality-improvement plan
hat can reduce your costs by 10% and suggesting that

IA pass the savings on to its clients in the form of lower
rices. One danger of decreasing prices is that the com-
etition may respond in kind and trigger a price war.
uch battles are usually not great ideas and generally end
adly. Service activity costing can help you calculate the
ational level to which you can decrease your price with-
ut adversely affecting your financial health. Alterna-
ively, you could leverage your competitive advantage
nd let your competitors know that you are better posi-
ioned to withstand any price war they might be contem-
lating.
Getting back to your new pet project, you and the
D/MBA project revised costs of $1,080,000 ($1.2 mil-

ion � 0.9) for next year, with a new cost of $216 per slot.
t is important to understand your real costs for both
sed and unused capacity and to know your lower price

imit before you get into this kind of a price war. Al-
hough one is rarely a smart idea, thanks to service activ-
ty costing, at least you have an accurate base to work
rom and can understand where your profitability starts
and stops).

SING SERVICE ACTIVITY COSTING TO
VALUATE DECISIONS ABOUT INVESTING
O INCREASE CAPACITY

eturning from the annual Radiological Society of North
merica meeting, your new radiologist excitedly informs

ou that for a one-time investment of $120,000 in software
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nd reconfiguring the center, MIA can increase capacity to
000 slots without increasing other fixed costs (coinciden-
ally, this is the amount she saved you with her last initia-
ive). Of course, this brings your cost back to what it before
he joined the practice, i.e., $1.2 million. However, now the
enter has a capacity of 6000 procedures—an increase of
500 scans each year. Now your unit cost is $200 per slot
$1.2 million/6000). Should you invest the $120,000? That
epends on how effectively you can use the extra capacity.
iven the MIA contribution margin (remember the term
e introduced the section on “Tools for Managerial Analy-

is”?), you must use enough of the new capacity to earn
ufficient additional net income to recoup the investment,
.e., break even on this project to increase capacity. To recap,
f MIA performs 6000 cases, it uses $1.2 million for used
apacity, and wastes none as unused if it performs 5000
ases, it uses $1,000,000 for used capacity, losing $200,000
s unused if it performs 4000 cases, it uses $800,000 for
sed capacity, losing $400,000 for unused.

Service activity costing is also a control tool. The costs
ssociated with unused capacity bear on calculating your
arginal contribution, which, in turn, affects a host of

ther issues, such as how much to pay a marketing group
o fill unused slots or how to price off-hours scanning.
his leads to a final and more general exploration of how

ervice activity costing can help radiology managers make
marter business decisions.

By the end of the next partnership review, your protégé is
he youngest partner in your practice’s history. Under your
utelage, she has applied the principles of service activity
osting at your center to increase capacity by 33% (from
500 to 6000 scans a year) and demand (resulting from cost
eductions passed on to your customers in the form of lower
rices) to the point that you have a significant waiting list for
ost of your services and are planning substantial expan-

ions on the way to dominating your market: congratula-
ions!

ONCLUSIONS

anagerial accounting uses a variety of tools to make busi-
ess decisions more rational and more scientific. It is impor-
ant for radiology managers to know the structure of the
osts of a radiology practice: Which are fixed? Which are
arginal? How will events, both internal to the organization

nd external, change them? How can they be controlled?
The service activity costing model helps managers un-

erstand the costs of services. It supersedes traditional
osting by explicitly considering the costs of both used
nd unused service capacity. Managers use service activ-
ty costing to develop better models of their cost struc-
ures, and this in turn will allow more nuanced contract

egotiation and evaluation of proposed changes.
LOSSARY

Break-even point. The point at which a company’s
revenues equal its total cost, where there is no
short-term profit or loss [17].

Contribution margin,

ontribution margin � marginal revenue � marginal cost.

Direct cost. A cost directly attributable to the manu-
facturing of a product. Opposite of indirect cost
[18]. This is particularly important when a firm
produces multiple goods or services and is trying to
understand which costs go directly to which ser-
vices.

Fixed cost. A cost that remains constant, regardless of
any change in a company’s activity [19], at least in
the short term, for a given business design, or over
a defined planning horizon.

Indirect cost. A cost that is necessary for the function-
ing of the organization as a whole but that cannot
be directly assigned to one service or product [20].

Marginal cost. The cost associated with one addi-
tional unit of production. Also called incremental
cost [21].

Marginal revenue. The additional revenue added by
an additional unit of output, or, in terms of a for-
mula [22],

arginal revenue

� (change in total revenue) ⁄ (change in sales).

Payback period. This is the time to reach break even:

ayback period

� break-even point ⁄ procedures performed per period.

Total cost. The sum of all fixed and variable costs for
a business at a given level of output.

Variable cost. In general, cost that changes with
changes in the quantity of output produced [23].
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