
|  442 |BRUNO DE ROSA – PARTNER E SCIENTIFIC DIRECTOR DYN@MIKA S.R.L.

MANAGERIAL COSTING AND CVP ANALYSIS
(A) Some initial reflections 
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COST-VOLUME-PROFIT ANALYSIS
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In 1971 Jay Wright Forrester defined mental models as follows:

“The image of the world around us, which we carry in our head, is just a model.
Nobody in his head imagines all the world, government or country. He has only
selected concepts, and relationships between them, and uses those to represent
the real system”

Mental model is an explanation of someone's thought process about how
something works in the real world. It is a representation of the surrounding world,
the relationships between its various parts and a person's intuitive perception
about his or her own acts and their consequences. Mental models can help shape
behavior and set an approach to solving problems (similar to a personal algorithm)
and doing tasks.

A mental model is a kind of internal symbol or representation of external reality,
hypothesized to play a major role in cognition, reasoning and decision-making.
Kenneth Craik suggested in 1943 that the mind constructs "small-scale models" of
reality that it uses to anticipate events.

MENTAL MODELS
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A cost is a sacrifice of resources. More precisely the cost (and therefore an expense) is the
monetary reflec-on of the sacrifice of one or more resources that are used in order to perform
business processes. The usage of a resource is determined by different kinds of causes (generally
indicated in accounGng as drivers)

«The objecGve of managerial cos-ng is to provide a monetary reflec-on of the u-liza-on of
business resources and related cause and effect insights».

COSTS, RESOURCES AND DRIVERS
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VARIABLE: CORRELATED
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UNCORRELATED BUT NORMALLY QUITE STABLE (IN THE SHORT TERM)
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If nothing 'structural’ changes (in particular, if there are no changes in
production capacity or significant changes in prices), we can assume that the
amount of fixed costs, while varying, remains sufficiently stable. This, of course,
is hardly true in the long run precisely because in the long run structural
changes are inevitable. In particular, production capacity will hopefully have to
grow in order to follow the evolution of sales volumes. In the long run,
therefore, all costs are variable.
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A royalty is a legally binding payment made to an individual or company for the ongoing use of their assets, including
copyrighted works, franchises, and natural resources.

REVENUES FROM TRADEMARK USE (ROYALTIES)

?
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ARE R&D EXPENSES VARIABLE?
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“CORRELATION IS NOT CAUSATION”
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For over 25 years, Kaplan Financial has been helping medical schools and training hospitals promote financial
literacy in their graduates. […] Our seminars have been refined and updated throughout the years to focus on
the specific financial issues that most directly impact physicians in training. In a recently published study of
lectures designed to help medical students with their financial literacy, Kaplan Financial received the highest
marks from attendees of any speaker.
Contact us today to schedule a seminar or to learn more about Kaplan Financial's complimentary lecture
series.

KAPLAN FINANCIAL 
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²Speaker
²Flipchart pads
²Markers
²Binders, notepads, pens
²Auditorium, conference room,
²Coffee, beverages, fruit and snacks
²Computer and Projector
²Energy costs

KAPLAN FINANCIAL - SEMINAR COSTS

?
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COHERENCE BETWEEN INFORMATION AND DECISIONS

DECISION 
MODELS

The information must be RELEVANT for the
decisions that managers, operating in a
particular business environment with a
particular strategy, make.
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How much does an individual parZcipant have 
to pay to a[end the seminar?

Two possible decisions to make:

How many participants do I need in order to 
break even?

KAPLAN FINANCIAL - SEMINAR COSTS
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FIXED OR VARIABLE?

! #"PARTECIPANTS" #"HOURS"
Speaker! Fixed! Variable!
Flipchart!pads! Fixed! Variable!
Markers! Fixed! Variable!
Binders,!notepads,!pens! Variable! Fixed/Variable!
Auditorium,!conference!room,!! Fixed! Variable!
Coffee,!beverages,!fruit!and!snacks! Variable! Fixed/Variable!
Computer!and!Projector! Fixed! Variable!
Energy!costs! Fixed/Variable! Variable!

!
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	$-				
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	$100.00		

	$150.00		

	$200.00		

	$250.00		

	$300.00		

	$350.00		

	$400.00		

	$450.00		

1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	

25%	mark	up	 40%	mark	up	

	$-				

	$1,000.00		

	$2,000.00		

	$3,000.00		

	$4,000.00		

	$5,000.00		

	$6,000.00		

1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	

Variable	 Fixed	

HOW MUCH DOES AN INDIVIDUAL PARTICIPANT HAVE TO PAY?

Target number of par9cipants: 20

Analysis of cost behavior using “number of
hours” as a parameter

Comparison with competitors’ prices for
different “formats”

$ 150  (4 hours)

$ 280  (8 hours)

$ 380  (16 hours)
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HOW MANY PARTICIPANTS DO I NEED IN ORDER TO BREAK EVEN?

Analysis of cost behavior using “number of
parZcipants ” as a parameter

Break even point in term of number of
participants needed

	$-				

	$500.00		

	$1,000.00		

	$1,500.00		

	$2,000.00		

	$2,500.00		

	$3,000.00		

	$3,500.00		

	$4,000.00		

1	 3	 5	 7	 9	 11	 13	 15	 17	 19	 21	 23	 25	 27	 29	 31	 33	

Fixed	 Variable	

	$-				

	$1,000.00		

	$2,000.00		

	$3,000.00		
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	$8,000.00		

	$9,000.00		

1	 3	 5	 7	 9	 11	 13	 15	 17	 19	 21	 23	 25	 27	 29	 31	 33	

Costs	 Revenues	($250)	 Revenues	($200)	
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TELECOM SERVICE PROVIDERS: ORIGINALLY

variable sales revenue

fixed sales revenue
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TELECOM SERVICE PROVIDERS: ORIGINALLY

€

Equivalent Usage TimeconnecLon fee: 1 second = 1 minute local call
local call: 1 minute = 1 minute local call
long distance call: 1 minute = 3 minute local call

“line rental” or “telephone subscription”:
this portion of the dale revenues was
completely unrelated to the minutes of usage
of the service by the customer

“usage fees” (“pay-as-you-go” service).
this portion of the sales revenue was proportional (according to
different proportions) to the minutes of use of the service by the
customer
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TELECOM SERVICE PROVIDERS: NOW
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TELECOM SERVICE PROVIDERS: NOW

€

Equivalent Usage Time
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A TSP’s primary business model is driven by the volume of their
subscribers and the price they charge for the services rendered
(typically measured as average revenue per user or ARPU). Revenue is
modelled as average subscribers in a period multiplied by the
average monthly revenue per user for that period for each service
segment. The typical service segments include prepaid and post-paid
voice, data and video to retail and business customers.

TELECOM SERVICE PROVIDERS: NEW BUSINESS MODEL

Source: h?ps://visiblealpha.com/kpi-guides/telecom-kpis/
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TELECOM SERVICE PROVIDERS: NOW

€

# of Subscribers

ARPU: 
Average Revenue Per User

As a customer-facing business, one of the key metrics tracked by investors for TSPs is ending
subscribers. Increases and decreases in subscribers are also closely monitored and are identified
as net additions. Every new subscriber (gross subscriber addition) adds new revenue for a TSP,
and every subscriber disconnecting the service increases the churn rate for the company and
represents a loss of revenue.

Source: h?ps://visiblealpha.com/kpi-guides/telecom-kpis/
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VARIABLE AND FIXED COSTS IN GRAPHIC FORM

€

Q

FC

VC = vcu *Q

TC = vcu *Q + FC
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Dollars

Quantity
Volume of Ac?vity 

Relevant Range  

RELEVANT RANGE
Economists correctly point out that many costs that the accountant 
classifies as variable actually behave in a curvilinear fashion.
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ECONOMIST’S VIEW ACCOUNTANTS’S VIEW 

«Linear relaLonships are not intended to provide an accurate representaLon of total cost and total revenue throughout all ranges
of output. The objecLve is to represent the behaviour of total cost and revenue over the range of output at which a firm expects
to be operaLng within a short-term planning horizon. […] The term relevant range is used to refer to the output range at which
the firm expects to be operaLng within a short-term planning horizon. This relevant range also broadly represents the output
levels that the firm has had experience of operaLng in the past and for which cost informaLon is available.
[Within the relevant range] the cost and revenue relaLonships are more or less linear. It would be unwise, however, to make this
assumpLon for output levels outside the relevant range. CVP analysis should therefore only be applied within the relevant range.
If the relevant range changes, different fixed and variable costs and selling prices must be used».

RELEVANT RANGE

Source: Colin Drury, “Management and Cost Accounting”, eighth edition, Cengage Learning
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FIXED COSTS APPLICABLE WITHIN THE RELEVANT RANGE

Source: Colin Drury, “Management and Cost Accoun9ng”, eighth edi9on, Cengage Learning
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Relevant range is the band of normal activity level or volume in which there is a
specific relationship between the level of activity or volume and the cost in question.
For example, a fixed cost is fixed only in relation to a given wide range of total
activity or volume (at which the company is expected to operate) and only for a
given time span (usually a particular budget period).
Fixed costs may change from one year to the next.
The basic assumption of the relevant range also applies to variable costs. That is,
outside the relevant range, variable costs, such as direct materials, may not change
proportionately with changes in production volume. For example, above a certain
volume, direct material costs may increase at a lower rate because of price discounts
on purchases greater than a certain quantity.

RELEVANT RANGE
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Those costs that can’t be significantly reduced even for short periods of time
without making fundamental changes.
Examples include depreciation of buildings and equipment, real estate taxes,
insurance expenses, and salaries of top management and operating personnel.
Even if operations are interrupted or cut back, committed fixed costs remain
largely unchanged in the short term.
During a recession, for example, a company won’t usually eliminate key
executive positions or sell off key facilities—the basic organizational structure
and facilities ordinarily are kept intact.
The costs of restoring them later are likely to be far greater than any short-
run savings that might be realized.

COMMITTED FIXED COSTS 

SOURCE: Noreen–Brewer– Garrison,  “Managerial AccounQng for Managers”, Second EdiQon
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Ojen referred to as managed fixed costs usually arise from annual decisions
by management to spend on certain fixed cost items.
Examples of discreZonary fixed costs include adverZsing, research, public
relaZons, management development programs, and internships for students.
Two key differences exist between discreZonary fixed costs and commi[ed
fixed costs.
First, the planning horizon for a discre?onary fixed cost is short term—usually
a single year. By contrast, commi[ed fixed costs have a planning horizon that
encompasses many years.
Second, discre?onary fixed costs can be cut for short periods of ?me with
minimal damage to the long-run goals of the organiza?on. For example,
spending on management development programs can be reduced because of
poor economic condiZons. Although some unfavorable consequences may
result from the cutback, it is doubmul that these consequences would be as
great as those that would result if the company decided to economize by laying
off key personnel.

DISCRETIONARY FIXED COSTS 

SOURCE: Noreen–Brewer–Garrison,  “Managerial AccounQng for Managers”, Second EdiQon
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Wages and salaries may be fixed or variable.

The behavior of wage and salary costs will differ from one country to another, depending
on labor regulations, labor contracts, and custom.

In some countries, such as Italy, France, Germany, and Japan, management has little
flexibility in adjusting the labor force to changes in business activity. In countries such as
the United States and the United Kingdom, management typically has much greater
latitude. However, even in these less restrictive environments, managers may choose to
treat employee compensation as a fixed cost for several reasons.

First, many managers are reluctant to decrease their workforce in response to short term
declines in sales. These managers realize that the success of their businesses hinges on
retaining highly skilled and trained employees. If these valuable workers are laid off, it is
unlikely that they would ever return or be easily replaced. Furthermore, laying off workers
undermines the morale of those employees who remain.

Second, managers do not want to be caught with a bloated payroll in an economic
downturn. Therefore, managers are reluctant to add employees in response to short-term
increases in sales. Instead, more and more companies rely on temporary and part-time
workers to take up the slack when their permanent, full-time employees are unable to
handle all of the demand for their products and services. In such companies, labor costs
are a complex mixture of fixed and variable costs.

IS LABOR A VARIABLE OR A FIXED COST?
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Source: Peter Atrill and Eddie McLaney, “Management accoun9ng for decision makers, 6th edi9on, FT Pren9ce Hall

ESTIMATING SEMI-FIXED (SEMI-VARIABLE) COST
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VARIABLE AND FIXED REVENUES

There are two basic types of cost-behavior pa2erns that could be found in
accoun7ng systems.
A variable revenue is a cost that varies, in total, in direct propor7on to changes
in the level of ac7vity.
A fixed revenue is a revenue that remains constant, in total, regardless of
changes in the level of ac7vity. Unlike variable revenue, fixed revenue are
therefore not affected by changes in the parameter used to measure the
ac7vity performed.
The amount of other opera7ng income or sundry income (rent revenues, late
fees, profits on the sales of minor assets or foreign exchange gains) generally is
not linked to the level of units sold.

Total OperaZng Revenues = Variable Costs + Fixed Costs
TR = VR(Q) + FR
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VARIABLE AND FIXED REVENUES IN GRAPHIC FORM

€

Q

FR

qbe

RT = p *Q + FR

VR(Q)  = p * Q
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COST-VOLUME-PROFIT ANALYSIS

Cost-volume-profit (CVP) analysis is a powerful tool that helps managers
understand the rela7onships behavior and rela7onship among total revenues,
total costs, and income as changes occur in the level of the “ac7vity
performed” (volume).

Opera7ng Income =  Total Opera7ng Revenues – Total Opera7ng Costs
OI = TR –TC

Cost-volume-profit analysis focuses on how profits are affected by the following
five factors:
1. Selling prices.
2. Sales volume.
3. Unit variable costs.
4. Total fixed costs revenue.
5. Total fixed costs revenue.
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CVP RELATIONSHIPS IN EQUATION FORM

Operating Income =  Total Operating Revenues – Total Operating Costs

Total Operating Revenues = Variable Revenues + Fixed Revenues

Variable Revenues  = Selling price per unit  * Quantity of units sold

Total Operating Expenses = Variable Costs + Fixed Costs

Variable Costs  = Variable cost per unit  * Quantity of units sold

OI = [(p * Q) + FR] – [(vcu * Q) + FC] 

= [(p * Q) – (vcu * Q)] – ( CF – RF)

= (p – vcu) * Q - RFC
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CVP RELATIONSHIPS IN GRAPHIC FORM (1)

€

Qqbep

CT = vcu *Q + FC

TR  = p * Q + FR
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CVP RELATIONSHIPS IN GRAPHIC FORM (2)

€

Qqbep

CT – RF = vcu *Q + (FC – RF)

TR  = p * Q

FC- FR



|  483 |BRUNO DE ROSA – PARTNER E SCIENTIFIC DIRECTOR DYN@MIKA S.R.L.

CONTRIBUTION MARGINS & CONTRIBUTION MARGIN PER UNIT

The difference between total variable revenues and total variable costs is called
contribu7on margin. That is,

Contribu7on margin = Total variable revenues - Total variable costs
Contribu7on margin indicates why opera7ng income changes as the number of
units sold changes.
Contribu7on margin per unit is a useful tool for calcula7ng contribu7on margin
and opera7ng income. It is defined as,

Contribu7on margin per unit = Selling price - Variable cost per unit
Contribu7on margin per unit provides a second way to calculate contribu7on
margin:

Contribu7on margin = Contribu7on margin per unit * Number of units sold
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€

Q

CM = f(Q) = cmu * Q

THE CONTRIBUTION MARGIN FUNCTION

QBE

FC- FR
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€

Q

EBIT = f(Q) = cmu * Q - RFC

THE EBIT FUNCTION

QBE

- FC + FR
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PROFIT-VOLUME GRAPH

Source: Colin Drury, “Management and Cost Accounting”, eighth edition, Cengage Learning
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+ Variable Revenue $ 2,000.00 

- Variable Costs $ (650.00) 

= Contribu-on Margin $ 1,350.00 

+ Fixed Revenue $ 180.00 

- Fixed Costs $ (1,150.00) 

= Opera-ng Income $ 380,00 

CONTRIBUTION INCOME STATEMENT
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