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1.0. 1.0. INTRODUCTIONINTRODUCTION

The  purpose  of  this  chapter  is  to  introduce  the  master  budget  orThe  purpose  of  this  chapter  is  to  introduce  the  master  budget  or
financial  plan.  This topic includes an important set of concepts andfinancial  plan.  This topic includes an important set of concepts and
techniques  that  represent  the  major  planning  device  for  antechniques  that  represent  the  major  planning  device  for  an
organization, as well as the foundation for a traditional standard costorganization, as well as the foundation for a traditional standard cost
performance evaluation and control system. The chapter includes sixperformance evaluation and control system. The chapter includes six
sections.  The  first  section  provides  a  discussion  of  the  underlyingsections.  The  first  section  provides  a  discussion  of  the  underlying
concepts  of  financial  planning  and  budgeting  including  the  variousconcepts  of  financial  planning  and  budgeting  including  the  various
types of budgets. This section also includes a diagram of the mastertypes of budgets. This section also includes a diagram of the master
budget that  provides an overview of  the overall  budgeting process.budget that  provides an overview of  the overall  budgeting process.
Sections two and three include short, but important discussions of theSections two and three include short, but important discussions of the
purposes and benefits of budgeting and the limitations and problemspurposes and benefits of budgeting and the limitations and problems
involved  in  budgeting.  The  assumptions  upon  which  the  budget  isinvolved  in  budgeting.  The  assumptions  upon  which  the  budget  is
based are briefly described in section four.  The techniques used tobased are briefly described in section four.  The techniques used to
prepare a master budget are discussed and illustrated in section five.prepare a master budget are discussed and illustrated in section five.
This  is  the  longest  section  and  includes  a  discussion  of  where  theThis  is  the  longest  section  and  includes  a  discussion  of  where  the
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budget  director  obtains  the  budget  information  as  well  as  how thebudget  director  obtains  the  budget  information  as  well  as  how the
information is used to complete the various schedules and sub-budgetsinformation is used to complete the various schedules and sub-budgets
involved.  The  last  section  includes  a  simplified,  but  fairlyinvolved.  The  last  section  includes  a  simplified,  but  fairly
comprehensive example.comprehensive example.

  

1.1. LEARNING OBJECTIVES1.1. LEARNING OBJECTIVES

After you have read and studied this chapter, you should be able to:After you have read and studied this chapter, you should be able to:

üü Discuss  the  concept  of  financial  performance  including  theDiscuss  the  concept  of  financial  performance  including  the
elements involvedelements involved

üü Outline  the  main  parts  of  a  master  budget  including  theOutline  the  main  parts  of  a  master  budget  including  the
sequence in which they are developed.sequence in which they are developed.

üü Discuss the purposes and benefits of the master budget.Discuss the purposes and benefits of the master budget.
üü Discuss  the  limitations  and  problems  associated  with  theDiscuss  the  limitations  and  problems  associated  with  the

master budget. master budget. 
üü Briefly  describe  the  assumptions  underlying  the  masterBriefly  describe  the  assumptions  underlying  the  master

budget.budget.
üü Discuss the sources of the various information needed for theDiscuss the sources of the various information needed for the

master budget.master budget.
üü Prepare the operating budget and supporting schedulesPrepare the operating budget and supporting schedules
üü Prepare a financial budgetPrepare a financial budget

1.2. BUDGETING CONCEPTS1.2. BUDGETING CONCEPTS

Budgeting involves  planning for  the  various revenue producing andBudgeting involves  planning for  the  various revenue producing and
cost  generating  activities  of  an  organization.  The  importance  ofcost  generating  activities  of  an  organization.  The  importance  of
budgeting  is  emphasized  by  an old  saying,  "Failing  to  plan,  is  likebudgeting  is  emphasized  by  an old  saying,  "Failing  to  plan,  is  like
planning  to  fail."  Budgeting  is  essentially  financial  planning,  orplanning  to  fail."  Budgeting  is  essentially  financial  planning,  or
planning for financial performance. Financial performance depends onplanning for financial performance. Financial performance depends on
revenue and cost. Revenue is provided from sales of merchandise byrevenue and cost. Revenue is provided from sales of merchandise by
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retailers,  sales  of  products,  harvested,  mined,  constructed,  formed,retailers,  sales  of  products,  harvested,  mined,  constructed,  formed,
processed  or  assembled  by  farms,  mining  companies,  constructionprocessed  or  assembled  by  farms,  mining  companies,  construction
companies and manufacturers and from sales of various services bycompanies and manufacturers and from sales of various services by
firms  involved  in  activities  such  as  banking,  insurance,  accounting,firms  involved  in  activities  such  as  banking,  insurance,  accounting,
law,  medical  care,  food  distribution,  repair  and  entertainment.  Inlaw,  medical  care,  food  distribution,  repair  and  entertainment.  In
addition to producing revenue, all of these companies generate threeaddition to producing revenue, all of these companies generate three
types  of  costs  including  discretionary,  engineered  and  committedtypes  of  costs  including  discretionary,  engineered  and  committed
costs. Various costs fall into one of these three categories based on thecosts. Various costs fall into one of these three categories based on the
cause and effect relationships involved. Although there are a variety ofcause and effect relationships involved. Although there are a variety of
ways  to  define  costs,  categorizing costs  in  terms of  the  cause  andways  to  define  costs,  categorizing costs  in  terms of  the  cause  and
effect relationships is  a prerequisite for  understanding the differenteffect relationships is  a prerequisite for  understanding the different
types of budgets that are introduced in this chapter. These three costtypes of budgets that are introduced in this chapter. These three cost
concepts are summarized and discussed in more detail below.concepts are summarized and discussed in more detail below.     

TYPE  OFTYPE  OF
COSTCOST

CAUSE  &CAUSE  &
EFFECT  OREFFECT  OR
COST  BENEFITCOST  BENEFIT
RELATIONSHIPRELATIONSHIP

COSTCOST
BEHAVIORBEHAVIOR EXAMPLESEXAMPLES

DiscretionarDiscretionar
yy

RelationshipsRelationships
are  difficult  orare  difficult  or
impossible  toimpossible  to
definedefine

Fixed,Fixed,
Variable, andVariable, and
mixed in themixed in the
short termshort term

Cost  administrative  andCost  administrative  and
support services such assupport services such as
employee  training,employee  training,
advertising,  salesadvertising,  sales
promotion,  legal  advice,promotion,  legal  advice,
and  research  andand  research  and
maintenancemaintenance

EngineeredEngineered

RelationshipsRelationships
are  relativelyare  relatively
easy to defineeasy to define

Variable  inVariable  in
the short runthe short run

Direct resources used inDirect resources used in
production  activitiesproduction  activities
such  as  material  andsuch  as  material  and
direct  labor  and  manydirect  labor  and  many
indirect  resources  suchindirect  resources  such
as electric poweras electric power
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CommittedCommitted

RelationshipsRelationships
can  becan  be
estimated  butestimated  but
not  definednot  defined
preciselyprecisely

Fixed  in  theFixed  in  the
short runshort run

Cost of establishing andCost of establishing and
maintaining  themaintaining  the
readiness  to  conductreadiness  to  conduct
business,  such  as  thebusiness,  such  as  the
cost  associated  withcost  associated  with
plant and equipmentplant and equipment

1.2.1. 1.2.1. Discretionary CostsDiscretionary Costs

Many  activities  are  viewed  as  beneficial  to  an  organization,  evenMany  activities  are  viewed  as  beneficial  to  an  organization,  even
thought  the  benefits  obtained,  or  value  added  by  performing  thethought  the  benefits  obtained,  or  value  added  by  performing  the
activities cannot be defined precisely, either before or after the activityactivities cannot be defined precisely, either before or after the activity
is completed. The costs of the inputs, or resources required to performis completed. The costs of the inputs, or resources required to perform
such activities are referred to as discretionary costs. These costs aresuch activities are referred to as discretionary costs. These costs are
discretionary in the sense that management must choose the desireddiscretionary in the sense that management must choose the desired
level of the activity based on intuition or experience because there islevel of the activity based on intuition or experience because there is
no  well-defined  cause  and  effect  relationship  between  cost  andno  well-defined  cause  and  effect  relationship  between  cost  and
benefits.  Discretionary  costs  are  usually  generated  by  service  orbenefits.  Discretionary  costs  are  usually  generated  by  service  or
support  activities.  Examples  include  employee  training,  advertising,support  activities.  Examples  include  employee  training,  advertising,
sales promotion, legal advice, preventive maintenance, and researchsales promotion, legal advice, preventive maintenance, and research
and  development.  The  value  added  by  each  of  these  activities  isand  development.  The  value  added  by  each  of  these  activities  is
intangible  and  difficult,  if  not  impossible  to  measure,  where  valueintangible  and  difficult,  if  not  impossible  to  measure,  where  value
added refers to the benefits obtained by either internal  or externaladded refers to the benefits obtained by either internal  or external
customers. In terms of cost behavior, discretionary costs may be fixed,customers. In terms of cost behavior, discretionary costs may be fixed,
variable or mixed.variable or mixed.

1.2.2. Engineered Costs1.2.2. Engineered Costs

Engineered costs result  from activities with reasonably well  definedEngineered costs result  from activities with reasonably well  defined
cause and effect relationships between inputs and outputs and costscause and effect relationships between inputs and outputs and costs
and benefits. Direct material costs provide a good example. Engineersand benefits. Direct material costs provide a good example. Engineers
can specify precisely how many parts (inputs) are required to generatecan specify precisely how many parts (inputs) are required to generate
a  specific  output  such  as  a  microcomputer,  a  coffee  maker,  ana  specific  output  such  as  a  microcomputer,  a  coffee  maker,  an
automobile,  or  a  television  set.  Direct  labor  also  falls  into  theautomobile,  or  a  television  set.  Direct  labor  also  falls  into  the
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engineered cost category as well as indirect resources that vary withengineered cost category as well as indirect resources that vary with
product specifications and production volume. Although the cause andproduct specifications and production volume. Although the cause and
effect  relationships  are  not  as  precise  for  indirect  resources,  theseeffect  relationships  are  not  as  precise  for  indirect  resources,  these
relationships can be established using statistical techniques such asrelationships can be established using statistical techniques such as
regression  and  correlation  analysis.  A  key  difference  betweenregression  and  correlation  analysis.  A  key  difference  between
discretionary costs and engineered costs is that the value added by thediscretionary costs and engineered costs is that the value added by the
activities  associated  with  engineered  costs  is  relatively  easy  toactivities  associated  with  engineered  costs  is  relatively  easy  to
measure. Engineered costs are variable in terms of cost behavior.measure. Engineered costs are variable in terms of cost behavior.

1.2.3. Committed Costs1.2.3. Committed Costs

Committed costs refer to the costs associated with establishing andCommitted costs refer to the costs associated with establishing and
maintaining the readiness to conduct business. The benefits obtainedmaintaining the readiness to conduct business. The benefits obtained
from  these  expenditures  are  represented  by  the  company'sfrom  these  expenditures  are  represented  by  the  company's
infrastructure. For example, the costs associated with the purchase ofinfrastructure. For example, the costs associated with the purchase of
a franchise, a patent, drilling rights and plant and equipment createa franchise, a patent, drilling rights and plant and equipment create
long-term obligations that fall into the committed cost category. Theselong-term obligations that fall into the committed cost category. These
costs are mainly fixed in terms of cost behavior and expire to becomecosts are mainly fixed in terms of cost behavior and expire to become
expenses in the form of amortization and depreciation.expenses in the form of amortization and depreciation.

1.3.  TYPES OF BUDGETS1.3.  TYPES OF BUDGETS

Four types of budgets are used for planning and controlling the variousFour types of budgets are used for planning and controlling the various
types of costs discussed above. These four techniques are summarizedtypes of costs discussed above. These four techniques are summarized
in ------------------------------------in ------------------------------------

BUDGET TYPES AND CHARACTERISTICSBUDGET TYPES AND CHARACTERISTICS
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TYPETYPE
OFOF
BUDGEBUDGE
TT

CHARACTERISTICCHARACTERISTIC
SS  OF  THEOF  THE
TECHNIQUETECHNIQUE

TYPE OFTYPE  OF  COSTCOST
OROR
EXPENDITUREEXPENDITURE EXAMPLESEXAMPLES

APPROPAPPROP
RIATIORIATIO
NN
BUDGEBUDGE
TT

A  maximumA  maximum
amount  isamount  is
established  forestablished  for
certaincertain
expenditures basedexpenditures based
on  managementon  management
judgmentjudgment

DiscretionaryDiscretionary
costscosts

Employee  training,Employee  training,
advertising,  salesadvertising,  sales
promotion  and  researchpromotion  and  research
and development.and development.

FLEXIBLFLEXIBL
EE
BUDGETBUDGET

A static amount (a)A static amount (a)
is  established  foris  established  for
fixed  costs  and  afixed  costs  and  a
variable rate (b) isvariable rate (b) is
determined  perdetermined  per
activity  measureactivity  measure
for  variable  costs,for  variable  costs,
i.e., Y = a + bXi.e., Y = a + bX

The  staticThe  static
amount  (a)amount  (a)
includes  bothincludes  both
discretionarydiscretionary
and  committedand  committed
costs  while  thecosts  while  the
flexible  part  (b)flexible  part  (b)
includesincludes
engineeredengineered
costs  per  Xcosts  per  X
value.value.

The  static  part:  salaries,The  static  part:  salaries,
depreciation,  propertydepreciation,  property
taxes  and  plannedtaxes  and  planned
maintenance.  The  flexiblemaintenance.  The  flexible
part:  direct  material,part:  direct  material,
direct  labor  and  variabledirect  labor  and  variable
overhead. Also, some costsoverhead. Also, some costs
related to sales reps suchrelated to sales reps such
as  sales  commissions  andas  sales  commissions  and
travel.travel.

CAPITACAPITA
LL
BUDGEBUDGE
TT

DecisionsDecisions
concerningconcerning
potentialpotential
investments  areinvestments  are
made  usingmade  using
discounted  cashdiscounted  cash
flow techniques.flow techniques.

CommittedCommitted
costscosts New plant and equipmentNew plant and equipment
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MASTEMASTE
RR
BUDGEBUDGE
TT

A  comprehensiveA  comprehensive
plan  is  developedplan  is  developed
for all revenue andfor all revenue and
expenditures.expenditures.

Discretionary,Discretionary,
engineered  andengineered  and
committedcommitted
costs.costs.

All  revenue  andAll  revenue  and
expenditures  for  anyexpenditures  for  any
company.company.

1.3.1. Appropriation Budgets1.3.1. Appropriation Budgets

The oldest type of budget is referred to as an appropriation budget.The oldest type of budget is referred to as an appropriation budget.
Appropriation budgets place a maximum limit on certain discretionaryAppropriation budgets place a maximum limit on certain discretionary
expenditures and may be either incremental, priority incremental, orexpenditures and may be either incremental, priority incremental, or
zero  based.  Incremental  budgets  are  essentially  last  year's  budgetzero  based.  Incremental  budgets  are  essentially  last  year's  budget
amount  plus  an increment,  i.e.,  small  increase.  Priority  incrementalamount  plus  an increment,  i.e.,  small  increase.  Priority  incremental
budgets also involve an increase, but require managers to prioritize, orbudgets also involve an increase, but require managers to prioritize, or
rank  discretionary  activities  in  terms  of  their  importance  to  therank  discretionary  activities  in  terms  of  their  importance  to  the
organization. The idea is for the manager to indicate which activitiesorganization. The idea is for the manager to indicate which activities
would  be  changed if  the  budget  were  increased or  decreased.  Thewould  be  changed if  the  budget  were  increased or  decreased.  The
technique is expensive to use because zero based budgets theoreticallytechnique is expensive to use because zero based budgets theoretically
require  justification  for  the  entire  budget  amount.  When  it  wasrequire  justification  for  the  entire  budget  amount.  When  it  was
popular, a more typical approach was to justify the last twenty percentpopular, a more typical approach was to justify the last twenty percent
of the budget, i.e., use eighty percent based budgeting.of the budget, i.e., use eighty percent based budgeting.

From  a  control  perspective,  appropriation  budgets  are  effective  inFrom  a  control  perspective,  appropriation  budgets  are  effective  in
limiting the amount  of  expenditure,  but  create a behavioral  bias  tolimiting the amount  of  expenditure,  but  create a behavioral  bias  to
spend to the limit.  Establishing a maximum amount for expenditurespend to the limit.  Establishing a maximum amount for expenditure
encourages  spending to the  limit  because spending below the limitencourages  spending to the  limit  because spending below the limit
implies  that  something  less  than  the  maximum  appropriation  wasimplies  that  something  less  than  the  maximum  appropriation  was
needed. Spending below the limit might result in a budget cut in futureneeded. Spending below the limit might result in a budget cut in future
periods. Since nearly every manager views a budget reduction in theirperiods. Since nearly every manager views a budget reduction in their
discretionary costs as undesirable, there are frequently crash efforts atdiscretionary costs as undesirable, there are frequently crash efforts at
the end of a budget period to spend up to the limit. the end of a budget period to spend up to the limit. 

1.3.2. Flexible Budgets1.3.2. Flexible Budgets

Flexible budgets are based on a cost function such as Y = a + bX,Flexible budgets are based on a cost function such as Y = a + bX,
where  Y  represents  the  budgeted  cost,  or  dependent  variable.  Thewhere  Y  represents  the  budgeted  cost,  or  dependent  variable.  The
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constant  "a"  represents  a  static  amount  for  fixed  costs  and  theconstant  "a"  represents  a  static  amount  for  fixed  costs  and  the
constant "b" represents the rate of change in Y expected for a unitconstant "b" represents the rate of change in Y expected for a unit
change in  the  independent  variable  X.  The expression "  bX"  is  thechange in  the  independent  variable  X.  The expression "  bX"  is  the
flexible part of the budget cost function. The flexible budget techniqueflexible part of the budget cost function. The flexible budget technique
is  used  for  planning  and  monitoring  all  types  of  costs.  The  staticis  used  for  planning  and  monitoring  all  types  of  costs.  The  static
amount "a" includes both discretionary and committed costs, while theamount "a" includes both discretionary and committed costs, while the
flexible  part  "bX"  includes  various  types  of  engineered  costs.  Theflexible  part  "bX"  includes  various  types  of  engineered  costs.  The
flexible characteristic of the technique enables the flexible budget toflexible characteristic of the technique enables the flexible budget to
play a key role in both financial planning and performance evaluation.play a key role in both financial planning and performance evaluation.

1.3.3. Capital Budgets1.3.3. Capital Budgets

Capital  budgets  represent  the  major  planning  device  for  newCapital  budgets  represent  the  major  planning  device  for  new
investments.  Discounted  cash  flow  techniques  such  as  net  presentinvestments.  Discounted  cash  flow  techniques  such  as  net  present
value and the internal rate of return are used to evaluate potentialvalue and the internal rate of return are used to evaluate potential
investments.  Capital  budgets  are  part  of  a  somewhat  moreinvestments.  Capital  budgets  are  part  of  a  somewhat  more
encapsulating  concept  referred  to  as  investment  management.encapsulating  concept  referred  to  as  investment  management.
Investment management involves the planning and decision processInvestment management involves the planning and decision process
for the acquisition and utilization of all of the organization's resources,for the acquisition and utilization of all of the organization's resources,
including  human  resources  as  well  as  technology,  equipment  andincluding  human  resources  as  well  as  technology,  equipment  and
facilities.  The  concept  of  investment  management  includes  thefacilities.  The  concept  of  investment  management  includes  the
discounted cash flow methods, but is more comprehensive in that thediscounted cash flow methods, but is more comprehensive in that the
organization's  portfolio  of  interrelated  investments  is  considered  asorganization's  portfolio  of  interrelated  investments  is  considered  as
well as the projected effects of not investing.well as the projected effects of not investing.

1.3.4. Master Budgets1.3.4. Master Budgets

The  fourth  type  of  budget  is  referred  to  as  the  master  budget  orThe  fourth  type  of  budget  is  referred  to  as  the  master  budget  or
financial  plan.  The master  budget  is  the  primary  financial  planningfinancial  plan.  The master  budget  is  the  primary  financial  planning
mechanism for an organization and also provides the foundation for amechanism for an organization and also provides the foundation for a
traditional  financial  control  system.  More  specifically,  it  is  atraditional  financial  control  system.  More  specifically,  it  is  a
comprehensive  integrated  financial  plan  developed  for  a  specificcomprehensive  integrated  financial  plan  developed  for  a  specific
period of  time,  e.g.,  for  a  month,  quarter,  or  year.  This  is  a  muchperiod of  time,  e.g.,  for  a  month,  quarter,  or  year.  This  is  a  much
broader concept than the first three types of budgeting. The masterbroader concept than the first three types of budgeting. The master
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budget  includes  many  appropriation  budgets  (typically  in  thebudget  includes  many  appropriation  budgets  (typically  in  the
administrative and service areas) as well as flexible budgets, a capitaladministrative and service areas) as well as flexible budgets, a capital
budget and much more. A diagram illustrating the various parts of abudget and much more. A diagram illustrating the various parts of a
master budget is presented in ----------master budget is presented in ----------

DIAGRAM  OF  MASTER  BUDGET  OF  A  NON  MANUFACTURINGDIAGRAM  OF  MASTER  BUDGET  OF  A  NON  MANUFACTURING
COMPANYCOMPANY

    

Operating Operating 
 Budget Budget

  
  

Financial Financial 
Budget Budget 

DIAGRAM OF MASTER BUDGET OF A MANUFACTURING COMPANYDIAGRAM OF MASTER BUDGET OF A MANUFACTURING COMPANY
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The master budget has two major parts including the operating budgetThe master budget has two major parts including the operating budget
and the financial budget. The operating budget begins with the salesand the financial budget. The operating budget begins with the sales
budget and ends with the budgeted income statement. The financialbudget and ends with the budgeted income statement. The financial
budget includes the capital budget as well as a cash budget, and abudget includes the capital budget as well as a cash budget, and a
budgeted  balance  sheet.  The  main  focus  of  this  chapter  is  on  thebudgeted  balance  sheet.  The  main  focus  of  this  chapter  is  on  the
various  parts  of  the  operating  budget  and  the  cash  budget.  Thevarious  parts  of  the  operating  budget  and  the  cash  budget.  The
budgeted balance sheet is covered briefly, but not emphasized. In thebudgeted balance sheet is covered briefly, but not emphasized. In the
next  section,  we  consider  the  purposes,  benefits,  limitations  andnext  section,  we  consider  the  purposes,  benefits,  limitations  and
assumptions of the master budget.assumptions of the master budget.

1.4. THE PURPOSES AND BENEFITS OF THE MASTER BUDGET1.4. THE PURPOSES AND BENEFITS OF THE MASTER BUDGET

There are a variety of purposes and benefits obtained from budgeting.There are a variety of purposes and benefits obtained from budgeting.
Consider the following:Consider the following:

a. Periodic Planning (Formalization of Planning).a. Periodic Planning (Formalization of Planning).  

The most obvious purpose of a budget is to quantify a plan of action.The most obvious purpose of a budget is to quantify a plan of action.
The  development  of  a  quarterly  budget  for  a  Sheraton  Hotel,  forThe  development  of  a  quarterly  budget  for  a  Sheraton  Hotel,  for
example, forces the hotel manager, the reservation manager, and theexample, forces the hotel manager, the reservation manager, and the
food  and  beverage  manager  to  plan  for  the  staffing  and  suppliesfood  and  beverage  manager  to  plan  for  the  staffing  and  supplies
needed  to  meet  anticipated  demand  for  the  hotel’s  services.  Thus,needed  to  meet  anticipated  demand  for  the  hotel’s  services.  Thus,
budgets forces managers to think a head to anticipate and prepare forbudgets forces managers to think a head to anticipate and prepare for
the  changing conditions.  The budgeting process  makes planning anthe changing conditions.  The budgeting process  makes planning an
explicit management responsibility. explicit management responsibility. 

b. Integrates and Coordinatesb. Integrates and Coordinates

The master budget is the major planning device for an organization.The master budget is the major planning device for an organization.
Thus, it is used to integrate and coordinate the activities of the variousThus, it is used to integrate and coordinate the activities of the various
functional  areas  within  the  organization.  For  example,  afunctional  areas  within  the  organization.  For  example,  a
comprehensive  plan  helps  ensure  that  all  the  needed  inputscomprehensive  plan  helps  ensure  that  all  the  needed  inputs
(equipment, materials, labor, supplies, etc.) will be at the right place at(equipment, materials, labor, supplies, etc.) will be at the right place at
the right time when needed, just-in-time if possible. It also helps insurethe right time when needed, just-in-time if possible. It also helps insure
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that manufacturing is planning to produce the same mix of productsthat manufacturing is planning to produce the same mix of products
that marketing is planning to sell. that marketing is planning to sell. 

c. Communicates and Motivatesc. Communicates and Motivates

Another  purpose  and  benefit  of  the  master  budget  is  to  provide  aAnother  purpose  and  benefit  of  the  master  budget  is  to  provide  a
communication  device  through  which  the  company’s  employees  incommunication  device  through  which  the  company’s  employees  in
each functional area can see how their efforts contribute to the overalleach functional area can see how their efforts contribute to the overall
goals of the organization.  This communication tends to be good forgoals of the organization.  This communication tends to be good for
morale and enhance jobs satisfaction. People need to know how theirmorale and enhance jobs satisfaction. People need to know how their
efforts add value to the organization and its'  products and services.efforts add value to the organization and its'  products and services.
The behavioral aspects of budgeting are extremely important.The behavioral aspects of budgeting are extremely important.

c. Promotes Continuous Improvementc. Promotes Continuous Improvement

The planning process encourages management to consider alternativesThe planning process encourages management to consider alternatives
that might improve customer value and reduce costs..  The financialthat might improve customer value and reduce costs..  The financial
plan and subsequent financial performance measurements reflect theplan and subsequent financial performance measurements reflect the
financial expectations and consequences of those efforts.financial expectations and consequences of those efforts.

d. Guides Performanced. Guides Performance

The  master  budget  also  provides  a  guide  for  accomplishing  theThe  master  budget  also  provides  a  guide  for  accomplishing  the
objectives included in the plan. The budget becomes the basis for theobjectives included in the plan. The budget becomes the basis for the
acquisition  and  utilization  of  the  various  resources  needed  toacquisition  and  utilization  of  the  various  resources  needed  to
implement the plan.  Perfection of the guidance aspect of budgetingimplement the plan.  Perfection of the guidance aspect of budgeting
can significantly reduce the amount of uncertainty and variability incan significantly reduce the amount of uncertainty and variability in
the company’s operations. the company’s operations. 

e. Facilitates Evaluation and Controle. Facilitates Evaluation and Control

The master budget provides a method for evaluating and subsequentlyThe master budget provides a method for evaluating and subsequently
controlling  performance.  We  will  develop  this  idea  in  considerablecontrolling  performance.  We  will  develop  this  idea  in  considerable
detail in the following chapter. Performance evaluation and control is adetail in the following chapter. Performance evaluation and control is a
very powerful and very controversial aspect of budgeting.very powerful and very controversial aspect of budgeting.
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f. Cost Awarenessf. Cost Awareness. . 

Accountants and financial managers are concerned daily about the costAccountants and financial managers are concerned daily about the cost
implications of decisions and activities, but many other managers areimplications of decisions and activities, but many other managers are
not. Production managers focus on input, marketing manager’s focusesnot. Production managers focus on input, marketing manager’s focuses
on sales, and so forth. It is easy for people to overlook costs and cost-on sales, and so forth. It is easy for people to overlook costs and cost-
benefit relationships. At budgeting time, however, all managers withbenefit relationships. At budgeting time, however, all managers with
budget  responsibility  must  convert  their  plans  for  projects  andbudget  responsibility  must  convert  their  plans  for  projects  and
activities  to  costs  and  benefits.  This  cost  awareness  provides  aactivities  to  costs  and  benefits.  This  cost  awareness  provides  a
common ground for communication among the various functional areascommon ground for communication among the various functional areas
of the organization. of the organization. 

1.5. LIMITATIONS AND PROBLEMS1.5. LIMITATIONS AND PROBLEMS

There are several limitations and problems associated with the masterThere are several limitations and problems associated with the master
budget that need to be considered by management. These problemsbudget that need to be considered by management. These problems
involve uncertainty, behavioral bias and costs.involve uncertainty, behavioral bias and costs.

a. Uncertaintya. Uncertainty

Budgeting  includes  a  considerable  amount  of  forecasting  and  thisBudgeting  includes  a  considerable  amount  of  forecasting  and  this
activity  involves  a  considerable  amount  of  uncertainty.  Uncertaintyactivity  involves  a  considerable  amount  of  uncertainty.  Uncertainty
affects  both  sides  of  the  financial  performance  dichotomy,  butaffects  both  sides  of  the  financial  performance  dichotomy,  but
uncertainty on the revenue side presents a more serious limitation foruncertainty on the revenue side presents a more serious limitation for
planning. The sales budget is frequently based on a forecast supportedplanning. The sales budget is frequently based on a forecast supported
by a  variety  of  assumptions about the economy,  and the actions ofby a  variety  of  assumptions about the economy,  and the actions of
competitors, suppliers, and customers. The uncertainty associated withcompetitors, suppliers, and customers. The uncertainty associated with
sales forecasting creates a greater problem than uncertainty on thesales forecasting creates a greater problem than uncertainty on the
cost side because the other parts of the budget are derived from thecost side because the other parts of the budget are derived from the
sales forecast. sales forecast. 
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b. Costsb. Costs

A third problem or limitation is that budgeting requires a considerableA third problem or limitation is that budgeting requires a considerable
amount of time and effort. Many companies maintain a twelve-monthamount of time and effort. Many companies maintain a twelve-month
budget on a continuous basis by adding a future month as the currentbudget on a continuous basis by adding a future month as the current
month  expires.  While  this  does  not  create  a  major  expenditure  formonth  expires.  While  this  does  not  create  a  major  expenditure  for
large or medium sized organizations, smaller companies may find itlarge or medium sized organizations, smaller companies may find it
difficult to justify the costs involved. Many small, potentially profitabledifficult to justify the costs involved. Many small, potentially profitable
firms, do not plan effectively and eventually fail as a result. Cash flowfirms, do not plan effectively and eventually fail as a result. Cash flow
problems  are  common,  e.g.,  not  having  enough  cash  available  (orproblems  are  common,  e.g.,  not  having  enough  cash  available  (or
accessible through a line of credit with a bank) to pay for merchandiseaccessible through a line of credit with a bank) to pay for merchandise
or raw materials or to meet the payroll. Many of these problems can beor raw materials or to meet the payroll. Many of these problems can be
avoided by preparing a cash budget on a regular basis.avoided by preparing a cash budget on a regular basis.

c. Budgeting And Human Behaviorc. Budgeting And Human Behavior

Budgets can have a significant behavioral effect. Whether that effect isBudgets can have a significant behavioral effect. Whether that effect is
positive or negative depends to large extent on how budgets are used.positive or negative depends to large extent on how budgets are used.
Positive behaviorPositive behavior occurs when the goals of individual managers and occurs when the goals of individual managers and
employees  are  aligned  with  the  goal  of  the  organization  and  theemployees  are  aligned  with  the  goal  of  the  organization  and  the
manager has the drive to achieve them. The alignment of managerialmanager has the drive to achieve them. The alignment of managerial
and organizational goals is often referred to as goal congruence. and organizational goals is often referred to as goal congruence. 

If budgets is improperly administered, the may result in If budgets is improperly administered, the may result in dysfunctionaldysfunctional
behaviourbehaviour, a behavior that is in basic conflict with the goals of the, a behavior that is in basic conflict with the goals of the
organization. If budgets are to benefit an organization, they need theorganization. If budgets are to benefit an organization, they need the
support all the firm’s employees.  The behavioral problems include thesupport all the firm’s employees.  The behavioral problems include the
following:  conflicting  views,  imposed  budgets,  budgets  as  checkupfollowing:  conflicting  views,  imposed  budgets,  budgets  as  checkup
devices, and unwise adherence to budgets. devices, and unwise adherence to budgets. 

Conflicts.Conflicts. The problem of conflicts in budgeting can be illustrated by The problem of conflicts in budgeting can be illustrated by
considering a matter of importance to almost any firm-inventory policy.considering a matter of importance to almost any firm-inventory policy.
The sales manager of a retail firm wants inventory to be as high asThe sales manager of a retail firm wants inventory to be as high as
possible because it is easier to make sales if the goods are available topossible because it is easier to make sales if the goods are available to
the customer immediately. For the same reason, the sales manager inthe customer immediately. For the same reason, the sales manager in
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a  manufacturing  firm  also  wants  inventory  immediately  ready  fora  manufacturing  firm  also  wants  inventory  immediately  ready  for
delivery.  A financial  manager wants  low inventories  because of  thedelivery.  A financial  manager wants  low inventories  because of  the
costs  associated  with  having  inventory  (storage,  insurance,  taxes,costs  associated  with  having  inventory  (storage,  insurance,  taxes,
interest, and so on). In a manufacturing firm, the production managerinterest, and so on). In a manufacturing firm, the production manager
is  not  interested  in  inventory  per  se,  but  in  steady  production,  nois  not  interested  in  inventory  per  se,  but  in  steady  production,  no
interruptions  for  rush  orders,  no  unplanned  overtime,  and  otherinterruptions  for  rush  orders,  no  unplanned  overtime,  and  other
conditions that minimize production costs. Thus, three managers haveconditions that minimize production costs. Thus, three managers have
different  view  on  the  desirable  level  of  inventory.  They  will  bedifferent  view  on  the  desirable  level  of  inventory.  They  will  be
evaluated by reference to how well they do their job, so each has anevaluated by reference to how well they do their job, so each has an
interest in the firm’s inventory policy. In a conventional manufacturinginterest in the firm’s inventory policy. In a conventional manufacturing
environment, the conflict is resolved with great difficulty, if at all andenvironment, the conflict is resolved with great difficulty, if at all and
the managerial accountant might be called in to help determine thethe managerial accountant might be called in to help determine the
best inventory level for the firm. best inventory level for the firm. 

Imposed  Budgets.Imposed  Budgets. Significant  problems  can  result  from  the Significant  problems  can  result  from  the
imposition  of  unachievable  budgets.  Managers  can  becomeimposition  of  unachievable  budgets.  Managers  can  become
discouraged and feel no commitment to meeting budgeted goals. Ordiscouraged and feel no commitment to meeting budgeted goals. Or
perhaps they will take actions that seem to help achieve goals (such asperhaps they will take actions that seem to help achieve goals (such as
scrimping on preventive  maintenance to  achieve  lower  costs  in  thescrimping on preventive  maintenance to  achieve  lower  costs  in  the
short  run)  but  are really  harmful  in  the  long run (when machineryshort  run)  but  are really  harmful  in  the  long run (when machinery
breaks down and production must be halted altogether). breaks down and production must be halted altogether). 

Budgets as “Checkup” Devices.Budgets as “Checkup” Devices. Behavioral problems do not arise Behavioral problems do not arise
solely  because  of  the  procedure  followed  for  developing  budgetsolely  because  of  the  procedure  followed  for  developing  budget
allowances.  Comparisons  of  budgeted  and  actual  result  andallowances.  Comparisons  of  budgeted  and  actual  result  and
subsequent  evaluation  of  performance  also  introduce  difficulties.  Insubsequent  evaluation  of  performance  also  introduce  difficulties.  In
ideal circumstances managers use actual results to evaluate their ownideal circumstances managers use actual results to evaluate their own
performance,  to  evaluate  the  performance  of  other,  and  to  correctperformance,  to  evaluate  the  performance  of  other,  and  to  correct
elements  of  operations  that  seem to  be  out  of  control.  The budgetelements  of  operations  that  seem to  be  out  of  control.  The budget
serves as a feedback device; it lets managers know the result of theirserves as a feedback device; it lets managers know the result of their
actions. Having seen that something is wrong, they can take steps toactions. Having seen that something is wrong, they can take steps to
correct it. correct it. 
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Unfortunately,  budgets  are  often  used  more  for  checking  up  onUnfortunately,  budgets  are  often  used  more  for  checking  up  on
manager; that is, the feedback function is ignored. Where this is themanager; that is, the feedback function is ignored. Where this is the
case, managers are constantly looking over their shoulders and tryingcase, managers are constantly looking over their shoulders and trying
to  think  of  ways  to  explain  unfavorable  results.  The  time spent  onto  think  of  ways  to  explain  unfavorable  results.  The  time spent  on
thinking of ways to defend the results could be more profitably used tothinking of ways to defend the results could be more profitably used to
plan  and  control  operations.  Some  evaluation  of  performance  isplan  and  control  operations.  Some  evaluation  of  performance  is
necessary, but the budget ought not to be perceived as a club to benecessary, but the budget ought not to be perceived as a club to be
held over the heads of managers. held over the heads of managers. 

Unwise Adherence to Budgets.Unwise Adherence to Budgets. As  noted earlier,  the budgets set As  noted earlier,  the budgets set
limits on cost incurrence, allowances beyond which managers are notlimits on cost incurrence, allowances beyond which managers are not
expected  to  go.  However,  if  managers’  view  budgeted  amounts  asexpected  to  go.  However,  if  managers’  view  budgeted  amounts  as
strict limits on spending, they may spend either too little or too much.strict limits on spending, they may spend either too little or too much.
For example, there are times when exceeding the budget benefits theFor example, there are times when exceeding the budget benefits the
firm.  Suppose  a  sales  manager  believes  that  a  visit  to  severalfirm.  Suppose  a  sales  manager  believes  that  a  visit  to  several
important  customers  or  potential  customers  will  result  in  greatlyimportant  customers  or  potential  customers  will  result  in  greatly
increased sales. The sales manager will be reluctant to authorize theincreased sales. The sales manager will be reluctant to authorize the
visit if it will result in exceeding the travel budget. visit if it will result in exceeding the travel budget. 

At the other extreme, a manager who has kept costs well under budgetAt the other extreme, a manager who has kept costs well under budget
might be tempted to spend frivolously so that expenditures will reachmight be tempted to spend frivolously so that expenditures will reach
the budgeted level.  The manager may fear  that  the  budget for  thethe budgeted level.  The manager may fear  that  the  budget for  the
following year will be cut because of the lower costs for the currentfollowing year will be cut because of the lower costs for the current
year,  the  manager  might  take  an  undesirable  action-authorize  anyear,  the  manager  might  take  an  undesirable  action-authorize  an
unnecessary trip-in order to protect personal interests.unnecessary trip-in order to protect personal interests.

1.6. THE ASSUMPTIONS OF THE MASTER BUDGET1.6. THE ASSUMPTIONS OF THE MASTER BUDGET

Typically,  the  following  simplifying  assumptions  are  made  whenTypically,  the  following  simplifying  assumptions  are  made  when
preparing a master budget: preparing a master budget: 

1.)1.) Sales prices are constant during the budget period, Sales prices are constant during the budget period, 
2.)2.) Variable costs per unit of output are constant during the budgetVariable costs per unit of output are constant during the budget

period, period, 
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3.)3.) Fixed costs are constant in total andFixed costs are constant in total and

4.)4.) Sales  mix  is  constant  when the company sells  more than oneSales  mix  is  constant  when the company sells  more than one
product.product.

These assumptions facilitate the planning process by removing many
of the economic complexities.

Learning Activity 1Learning Activity 1. . 
1.1. Identify the basic purposes of budgeting for an organizationIdentify the basic purposes of budgeting for an organization

…………………………………………………………………….…………………………………………………………………….
……………………………………………………………………..……………………………………………………………………..
…………………………………………………………………….…………………………………………………………………….

2.2. What is master budget? What is master budget? 
…………………………………………………………………….…………………………………………………………………….
…………………………………………………………………….…………………………………………………………………….
…………………………………………………………………….…………………………………………………………………….

3.3. What  dysfunctional  behavioral  implications  will  have  theWhat  dysfunctional  behavioral  implications  will  have  the
budgeting process if it is not well administered? budgeting process if it is not well administered? 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………

1.7.1.7. PREPARING A MASTER BUDGETPREPARING A MASTER BUDGET

 The  master  budget  is  the  comprehensive  financial  plan  for  the The  master  budget  is  the  comprehensive  financial  plan  for  the
organization as a whole; it is made up of a various individual budgetsorganization as a whole; it is made up of a various individual budgets
for each part of the organization aggregated into one overall budgetfor each part of the organization aggregated into one overall budget
for the entire organization. for the entire organization. 

The two major components of master budget are the operating budgetThe two major components of master budget are the operating budget
and the financial budget.and the financial budget.

1.7.1. The Operating Budget1.7.1. The Operating Budget
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Preparing an Operating Budget is a sequential process of developingPreparing an Operating Budget is a sequential process of developing
nine sub-budgets. Except for one or two exceptions the sub-budgetsnine sub-budgets. Except for one or two exceptions the sub-budgets
must  be  prepared  in  the  following  order:  sales,  production,  directmust  be  prepared  in  the  following  order:  sales,  production,  direct
materials,  direct  labor,  factory  overhead,  ending  inventory,  cost  ofmaterials,  direct  labor,  factory  overhead,  ending  inventory,  cost  of
goods sold, selling & administrative and income statement Each part isgoods sold, selling & administrative and income statement Each part is
described below.described below.

1.7.1. 1. Sales Budget1.7.1. 1. Sales Budget

The Sales budget is the starting point in preparing the master budget.The Sales budget is the starting point in preparing the master budget.
As  shown  earlier,  all  other  items  in  the  master  budget,  includingAs  shown  earlier,  all  other  items  in  the  master  budget,  including
production, purchase, inventories, and expenses, depend on it in someproduction, purchase, inventories, and expenses, depend on it in some
way.  Manufacturing and merchandising companies  forecast  sales  ofway.  Manufacturing and merchandising companies  forecast  sales  of
their goods. Service giving companies, like, hotels forecast the numbertheir goods. Service giving companies, like, hotels forecast the number
of rooms that will be occupied during various seasons.of rooms that will be occupied during various seasons.

Sales forecasting Sales forecasting All companies have two things in common when itAll companies have two things in common when it
comes to forecasting sales of services or goods: Sales forecasting is acomes to forecasting sales of services or goods: Sales forecasting is a
critical step in the budgeting process, and it is very difficult to do itcritical step in the budgeting process, and it is very difficult to do it
accurately.  Sales  forecasting  is  the  process  of  predicting  sales  ofaccurately.  Sales  forecasting  is  the  process  of  predicting  sales  of
services or goods. Various procedures are used in sales forecasting,services or goods. Various procedures are used in sales forecasting,
and  the  final  forecast  usually  combines  information  from  manyand  the  final  forecast  usually  combines  information  from  many
different  sources.  Many firms have a  top management  level  marketdifferent  sources.  Many firms have a  top management  level  market
research  staff  whose  job  is  to  coordinate  the  company’s  salesresearch  staff  whose  job  is  to  coordinate  the  company’s  sales
forecasting  efforts.  Among  the  major  factors  considered  whenforecasting  efforts.  Among  the  major  factors  considered  when
forecasting sales are:forecasting sales are:

1.1. Past sales levels and trendsPast sales levels and trends
2.2. General economic trendsGeneral economic trends..
3.3. Economic trends in the company’s industry.Economic trends in the company’s industry.
4.4. Other factors expected to affect sales in the industry.Other factors expected to affect sales in the industry.
5.5. Political and legal events.Political and legal events.
6.6. The intended pricing policy of the company.The intended pricing policy of the company.
7.7. Planned advertising and product promotion.Planned advertising and product promotion.
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8.8. Expected actions of competitors.Expected actions of competitors.

Developing a sales budget involves the following calculationsDeveloping a sales budget involves the following calculations

Budgeted  Sales  $  =  (Budgeted  Unit  Sales)(Budgeted  SalesBudgeted  Sales  $  =  (Budgeted  Unit  Sales)(Budgeted  Sales
Prices)Prices)

Current Period Cash Collections = Current Period Cash Sales +Current Period Cash Collections = Current Period Cash Sales +
Current Period Credit Sales Collected in Current Period + PriorCurrent Period Credit Sales Collected in Current Period + Prior
Period Credit Sales Collected in Current PeriodPeriod Credit Sales Collected in Current Period

These calculations are relatively simple, but where does the budgetThese calculations are relatively simple, but where does the budget
director obtain this information? Well, sales forecasting is a marketingdirector obtain this information? Well, sales forecasting is a marketing
function. Sales estimates are frequently generated by the company'sfunction. Sales estimates are frequently generated by the company's
sales  representatives  who  discuss  future  needs  with  customerssales  representatives  who  discuss  future  needs  with  customers
(wholesalers and retailers). Statistical forecasting techniques can also(wholesalers and retailers). Statistical forecasting techniques can also
be used to make estimates of expected future sales, considering thebe used to make estimates of expected future sales, considering the
company's previous sales performance and various assumptions aboutcompany's previous sales performance and various assumptions about
the  future  economic  climate,  and  the  actions  of  competitors  andthe  future  economic  climate,  and  the  actions  of  competitors  and
consumers. Pricing is also a marketing function, but many prices areconsumers. Pricing is also a marketing function, but many prices are
based on costs plus a markup (the supply function) and considerationbased on costs plus a markup (the supply function) and consideration
of what consumers are willing and able to pay for the product (theof what consumers are willing and able to pay for the product (the
demand function). demand function). 

The  information  needed  to  develop  an  equation  for  collections  isThe  information  needed  to  develop  an  equation  for  collections  is
provided by the  finance department  and is  normally  based on pastprovided by the  finance department  and is  normally  based on past
experience. These calculations are somewhat more involved than theyexperience. These calculations are somewhat more involved than they
appear  to  be  in  the  equation  above because of  the  effects  of  cashappear  to  be  in  the  equation  above because of  the  effects  of  cash
discounts and the time lags between credit sales and collections. Cashdiscounts and the time lags between credit sales and collections. Cash
discounts are frequently used to speed up cash inflows. This puts thediscounts are frequently used to speed up cash inflows. This puts the
funds back to work sooner and reduces the need for short term loans.funds back to work sooner and reduces the need for short term loans.
However,  even with a  generous cash discount for  prompt payment,However,  even with a  generous cash discount for  prompt payment,
collections  for  credit  sales  are  typically  spread  out  over  severalcollections  for  credit  sales  are  typically  spread  out  over  several
months.months.

1.7.1.2.  Production Budget1.7.1.2.  Production Budget
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Preparing a production budget includes consideration of the desiredPreparing a production budget includes consideration of the desired
inventory change as follows:inventory change as follows:

Units To Be Produced = Budgeted Unit Sales + Desired EndingUnits To Be Produced = Budgeted Unit Sales + Desired Ending
Finished GoodsFinished Goods  - Beginning Finished Goods- Beginning Finished Goods

The desired ending inventory  is  usually  based on the next  period’sThe desired ending inventory  is  usually  based on the next  period’s
sales budget. Considerations involve the time required to produce thesales budget. Considerations involve the time required to produce the
product,  (i.e.,  cycle  time  or  lead  time)  as  well  as  setup  costs  andproduct,  (i.e.,  cycle  time  or  lead  time)  as  well  as  setup  costs  and
carrying  costs.  In  a  just-in-time  environment  the  desired  endingcarrying  costs.  In  a  just-in-time  environment  the  desired  ending
inventory is relatively small, or theoretically zero in a perfect situation.inventory is relatively small, or theoretically zero in a perfect situation.
In  the  examples  and  problems  in  this  chapter,  the  ending  finishedIn  the  examples  and  problems  in  this  chapter,  the  ending  finished
goods  inventory  is  stated  as  a  percentage  of  the  next  period'sgoods  inventory  is  stated  as  a  percentage  of  the  next  period's
(month's) unit sales.(month's) unit sales.

1.7.1.3.  Direct Material Budget1.7.1.3.  Direct Material Budget

The direct materials budget includes five separate calculations.The direct materials budget includes five separate calculations.

a. Quantity of Material Needed for Productiona. Quantity of Material Needed for Production
     = (Units to be Produced)(Quantity of Material Budgeted per = (Units to be Produced)(Quantity of Material Budgeted per
Unit) Unit) 

The quantity of material required per unit of product is determined byThe quantity of material required per unit of product is determined by
the  industrial  engineers  who  designed  the  product.  Materialsthe  industrial  engineers  who  designed  the  product.  Materials
requirements  are  frequently  described  in  an  engineering  documentrequirements  are  frequently  described  in  an  engineering  document
referred to as a "bill of materials".referred to as a "bill of materials".

b. Quantity of Material to be purchasedb. Quantity of Material to be purchased

     = Quantity of Material Needed for Production + Desired     = Quantity of Material Needed for Production + Desired
Ending Material - Beginning MaterialEnding Material - Beginning Material

This calculation is more involved than equation 3b appears to indicateThis calculation is more involved than equation 3b appears to indicate
because it  includes information for  two future periods.  The desiredbecause it  includes information for  two future periods.  The desired
ending  materials  quantity  is  normally  based  on  the  next  period'sending  materials  quantity  is  normally  based  on  the  next  period's
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(month's) materials needed for production and this amount depends on(month's) materials needed for production and this amount depends on
the third period's budgeted unit sales. Of course inventories of rawthe third period's budgeted unit sales. Of course inventories of raw
materials  (just  like finished goods)  are kept  to  a minimum in a  JITmaterials  (just  like finished goods)  are kept  to  a minimum in a  JIT
environment.  Factors  that  influence  the  desired  inventory  levelsenvironment.  Factors  that  influence  the  desired  inventory  levels
include the reliability of the company's suppliers, as well as orderinginclude the reliability of the company's suppliers, as well as ordering
and carrying costs.and carrying costs.

c. Budgeted Cost of Material Purchasesc. Budgeted Cost of Material Purchases
     = (Quantity of Material to be Purchased)(Budgeted Material = (Quantity of Material to be Purchased)(Budgeted Material
Prices) Prices) 

This amount is needed to determine cash payments. Once the quantityThis amount is needed to determine cash payments. Once the quantity
to be purchased has been determined, the cost of purchases is easilyto be purchased has been determined, the cost of purchases is easily
calculated. Budgeted material prices are provided by the purchasingcalculated. Budgeted material prices are provided by the purchasing
department.department.

d. Cost of Material Usedd. Cost of Material Used
     = (Quantity needed for Production)(Budgeted Material Prices) = (Quantity needed for Production)(Budgeted Material Prices)

The cost of materials used is needed in the cost of goods sold budgetThe cost of materials used is needed in the cost of goods sold budget
below.below.

e. Cash Payments for Direct Material Purchasese. Cash Payments for Direct Material Purchases

=  Current  Period  Purchases  Paid  in  Current  Period  +  Prior=  Current  Period  Purchases  Paid  in  Current  Period  +  Prior
Period Purchases Paid in Current Period Period Purchases Paid in Current Period 

The  information  needed  to  determine  budgeted  cash  payments  isThe  information  needed  to  determine  budgeted  cash  payments  is
provided by accounting, (accounts payable)  and is usually based onprovided by accounting, (accounts payable)  and is usually based on
past experience. Normally the budget should reflect a situation wherepast experience. Normally the budget should reflect a situation where
the company pays promptly to take advantage of all  cash discountsthe company pays promptly to take advantage of all  cash discounts
allowed, thus 3e may be equal to 3c.allowed, thus 3e may be equal to 3c.

1.7.1.4.  Direct Labor Budget1.7.1.4.  Direct Labor Budget

Fewer calculations are needed for direct labor than for direct materialsFewer calculations are needed for direct labor than for direct materials
because labor hours cannot be stored in the inventory for future use.because labor hours cannot be stored in the inventory for future use.
Time can be wasted, but not postponed.Time can be wasted, but not postponed.
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a. Direct Labor Hours Needed For Productiona. Direct Labor Hours Needed For Production
           = (Units to be Produced)(D.L. Hours Budgeted per Unit)        = (Units to be Produced)(D.L. Hours Budgeted per Unit) 

The  amount  of  direct  labor  time  needed  per  unit  of  product  isThe  amount  of  direct  labor  time  needed  per  unit  of  product  is
determined  by  industrial  engineers.  Estimates  are  frequently  madedetermined  by  industrial  engineers.  Estimates  are  frequently  made
using a technique referred to as motion and time study. This involvesusing a technique referred to as motion and time study. This involves
measuring  each  movement  required  to  perform  a  task  and  thenmeasuring  each  movement  required  to  perform  a  task  and  then
assigning a precise amount of time allowed for these movements. Theassigning a precise amount of time allowed for these movements. The
cumulative  time  measurements  for  the  various  tasks  required  tocumulative  time  measurements  for  the  various  tasks  required  to
produce a product provide the estimate of a standard time per unit.produce a product provide the estimate of a standard time per unit.

b. Budgeted Direct Labor Costb. Budgeted Direct Labor Cost

=  (D.L.  Hours  needed  for  Production)(Budgeted  Rates  Per=  (D.L.  Hours  needed  for  Production)(Budgeted  Rates  Per
Hour) Hour) 

The  budgeted  rates  per  hour  for  direct  labor  are  provided  by  theThe  budgeted  rates  per  hour  for  direct  labor  are  provided  by  the
human  resource  department.  Frequently  the  labor  (union)  contracthuman  resource  department.  Frequently  the  labor  (union)  contract
provides the source for this information.provides the source for this information.

1.7.1.5. Factory Overhead Budget1.7.1.5. Factory Overhead Budget

The factory overhead budget is based on a flexible budget calculation.The factory overhead budget is based on a flexible budget calculation.
More specifically, the calculation is as follows:More specifically, the calculation is as follows:

a.a. Budgeted Factory Overhead CostsBudgeted Factory Overhead Costs

 = Budgeted Fixed Overhead = Budgeted Fixed Overhead   + (Budgeted Variable Overhead + (Budgeted Variable Overhead
Rate)(D.L. Hours needed for Production from 4a) Rate)(D.L. Hours needed for Production from 4a) 

The  calculation  for  cash  payments  reflects  one  of  the  differencesThe  calculation  for  cash  payments  reflects  one  of  the  differences
between cash  flows and accrual  accounting.  Since  some costs,  likebetween cash  flows and accrual  accounting.  Since  some costs,  like
depreciation, do not involve cash payments in the current period, thesedepreciation, do not involve cash payments in the current period, these
costs must be subtracted from the total overhead costs to determinecosts must be subtracted from the total overhead costs to determine
the appropriate amount.the appropriate amount.

b.b. Cash Payments for OverheadCash Payments for Overhead

 = Budgeted Factory Overhead Cost = Budgeted Factory Overhead Cost   - Depreciation and other - Depreciation and other
costs that do not require cash payments costs that do not require cash payments 
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Multiplying the total overhead rate by the number of direct labor hoursMultiplying the total overhead rate by the number of direct labor hours
needed  for  production  provides  the  standard  or  applied  overheadneeded  for  production  provides  the  standard  or  applied  overhead
costs. costs. 

1.7.1.6. Ending Inventory Budget1.7.1.6. Ending Inventory Budget

The dollar amount for the ending inventory of finished goods is neededThe dollar amount for the ending inventory of finished goods is needed
below to determine cost of goods sold. The dollar amounts for endingbelow to determine cost of goods sold. The dollar amounts for ending
direct materials and finished goods are needed for the balance sheet.direct materials and finished goods are needed for the balance sheet.
a.a. Ending Direct Materials Ending Direct Materials 
       = (Desired Ending Materials from 3b)(Budgeted Prices)       = (Desired Ending Materials from 3b)(Budgeted Prices)
b.b. Ending Finished GoodsEnding Finished Goods

= (Desired Ending Finished Goods)(Budgeted Unit Cost)= (Desired Ending Finished Goods)(Budgeted Unit Cost)
1.7.1.7. Cost Of Goods Sold Budget1.7.1.7. Cost Of Goods Sold Budget

Cost of goods sold is needed for the income statement. One method ofCost of goods sold is needed for the income statement. One method of
determining budgeted COGS involves accumulating the amounts fromdetermining budgeted COGS involves accumulating the amounts from
the previous sub-budgets as follows.the previous sub-budgets as follows.

a. Budgeted Total Manufacturing Costa. Budgeted Total Manufacturing Cost
     = Cost of Direct Material Used (from 3d.) = Cost of Direct Material Used (from 3d.)   + Cost of Direct + Cost of Direct
Labor Used (from 4b.)Labor Used (from 4b.)
     + Total Factory Overhead Costs (from 5a.)  + Total Factory Overhead Costs (from 5a.) 

b. b. Budgeted Cost of Goods SoldBudgeted Cost of Goods Sold
     = Budgeted Total Manufacturing Cost (from 7a.) = Budgeted Total Manufacturing Cost (from 7a.)
     +  Beginning  Finished  Goods  (from  previous  ending  or +  Beginning  Finished  Goods  (from  previous  ending  or
calculate from 2 and 6b)calculate from 2 and 6b)
     - Ending Finished Goods (from 6c or calculate from 2 and 6b)  - Ending Finished Goods (from 6c or calculate from 2 and 6b) 

This  is  the  same approach used in  Chapter  2  to  determine cost  ofThis  is  the  same approach used in  Chapter  2  to  determine cost  of
goods  sold,  but  when developing  a  budget  we  typically  assume  nogoods  sold,  but  when developing  a  budget  we  typically  assume  no
change  in  Work  in  Process.  Therefore,  budgeted  cost  of  goodschange  in  Work  in  Process.  Therefore,  budgeted  cost  of  goods
manufactured is equal to budgeted cost of goods sold.manufactured is equal to budgeted cost of goods sold.

1.7.1.8.  Selling & Administrative Expense Budget1.7.1.8.  Selling & Administrative Expense Budget
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The preparation of the selling and administrative expense budgets isThe preparation of the selling and administrative expense budgets is
very similar to the approach used for factory overhead.very similar to the approach used for factory overhead.

a. Budgeted Selling and Administrative Expensesa. Budgeted Selling and Administrative Expenses
     =  Budgeted  Fixed  Selling  &  Administrative  Expenses =  Budgeted  Fixed  Selling  &  Administrative  Expenses   + +
(Budgeted Variable Rate as a Proportion of Sales $)(Budgeted(Budgeted Variable Rate as a Proportion of Sales $)(Budgeted
Sales $) Sales $) 
c.c. Cash Payments for Selling & Administrative ExpensesCash Payments for Selling & Administrative Expenses
 = Budgeted Selling & Administrative Expenses = Budgeted Selling & Administrative Expenses   - Depreciation - Depreciation
and other cost which do not require cash paymentsand other cost which do not require cash payments  

1.7.1.9. Budgeted Income Statement1.7.1.9. Budgeted Income Statement

Preparing  the  budgeted  income  statement  involves  combining  thePreparing  the  budgeted  income  statement  involves  combining  the
relevant  amounts  from the  sales,  cost  of  goods  sold  and  selling  &relevant  amounts  from the  sales,  cost  of  goods  sold  and  selling  &
administrative  expense  budgets  and  then  subtracting  interest,  badadministrative  expense  budgets  and  then  subtracting  interest,  bad
debts  and  income  taxes  to  obtain  budgeted  net  income.  In  adebts  and  income  taxes  to  obtain  budgeted  net  income.  In  a
comprehensive practice problem, the applicable amount for  interestcomprehensive practice problem, the applicable amount for  interest
expense may need to be calculated from information associated withexpense may need to be calculated from information associated with
the cash budget. Bad debt expense is based on the expected proportionthe cash budget. Bad debt expense is based on the expected proportion
of uncollectible stated in the information related to cash collections.of uncollectible stated in the information related to cash collections.

a. Budgeted Sales $ - Budgeted Cost of Goods Solda. Budgeted Sales $ - Budgeted Cost of Goods Sold
     = Budgeted Gross Profit  = Budgeted Gross Profit 

b. Budgeted Gross Profit - Budgeted Selling & Administrativeb. Budgeted Gross Profit - Budgeted Selling & Administrative
ExpensesExpenses
     = Operating Income  = Operating Income 

c. Operating Income - Interest Expense - Bad Debts Expensec. Operating Income - Interest Expense - Bad Debts Expense
     = Net Income Before Taxes  = Net Income Before Taxes 

d. Net Income Before Taxes - Income Taxesd. Net Income Before Taxes - Income Taxes
     = Net Income After Taxes = Net Income After Taxes

1.7.2. The Financial Budget1.7.2. The Financial Budget
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The financial budget includes the cash budget, the capital budget andThe financial budget includes the cash budget, the capital budget and
the budgeted balance sheet. The cash budget and budgeted balancethe budgeted balance sheet. The cash budget and budgeted balance
sheet are discussed below. sheet are discussed below.   

1.7.2.1. Cash Budget1.7.2.1. Cash Budget

a. Budgeted Cash Availablea. Budgeted Cash Available
     = Beginning Cash Balance + Budgeted Cash Collections from = Beginning Cash Balance + Budgeted Cash Collections from
1 1 

b. Budgeted Cash Excess or Deficiencyb. Budgeted Cash Excess or Deficiency
     = Budgeted Cash Available - Budgeted Cash Payments   = Budgeted Cash Available - Budgeted Cash Payments  

c. Ending Cash Balancec. Ending Cash Balance
     =  Cash  Excess  or  Deficiency  +  Borrowings =  Cash  Excess  or  Deficiency  +  Borrowings  -  Repayments-  Repayments
including Interestincluding Interest

1.7.2.2. Budgeted Balance Sheet1.7.2.2. Budgeted Balance Sheet

Preparing  the  budgeted  balance  sheet  involves  accumulatingPreparing  the  budgeted  balance  sheet  involves  accumulating
information  from  the  previous  period’s  balance  sheet,  the  variousinformation  from  the  previous  period’s  balance  sheet,  the  various
operating sub-budgets, the cash budget and other accounting records.operating sub-budgets, the cash budget and other accounting records.

ASSETSASSETS

a. Current Assets:a. Current Assets:
  Cash (from the cash budget - c)Cash (from the cash budget - c)
  Accounts  Receivable  (from  the  sales  budget  and  previous  balanceAccounts  Receivable  (from  the  sales  budget  and  previous  balance
sheet)sheet)
  Direct materials (from the ending inventory budget-a)Direct materials (from the ending inventory budget-a)
  Finished goods (from the ending inventory budget -c) Finished goods (from the ending inventory budget -c) 

b. Long Term Assets:b. Long Term Assets:
  Land (from previous balance sheet and budgeted activity)Land (from previous balance sheet and budgeted activity)
  Buildings (from previous balance sheet and budgeted activity)Buildings (from previous balance sheet and budgeted activity)
  Equipment (from previous balance sheet and budgeted activity)Equipment (from previous balance sheet and budgeted activity)
  Accumulated depreciation (from the accounting records) Accumulated depreciation (from the accounting records) 

    Total AssetsTotal Assets
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LIABILITIESLIABILITIES

c. Current Liabilities:c. Current Liabilities:
  Accounts Payable (from various operating sub-budgets)Accounts Payable (from various operating sub-budgets)
  Taxes Payable (from income statement) Taxes Payable (from income statement) 

d. Long term Liabilitiesd. Long term Liabilities

       Total Liabilities Total Liabilities

SHAREHOLDERS EQUITYSHAREHOLDERS EQUITY

e. Common Stock (from previous balance sheet and budgetede. Common Stock (from previous balance sheet and budgeted
activity)activity)

f. Retained Earnings (from previous balance sheet and incomef. Retained Earnings (from previous balance sheet and income
statement)statement)

       Total Shareholders’ Equity Total Shareholders’ Equity

       Total Liabilities and Shareholders’ Equity Total Liabilities and Shareholders’ Equity

EXAMPLES AND PRACTICE PROBLEMSEXAMPLES AND PRACTICE PROBLEMS

The following examples and end of chapter practice problems will helpThe following examples and end of chapter practice problems will help
you become familiar with the master budget concepts and techniques.you become familiar with the master budget concepts and techniques.
The examples  and practice  problems are simplified to  facilitate theThe examples  and practice  problems are simplified to  facilitate the
learning process.  The first  example below and most  of  the practicelearning process.  The first  example below and most  of  the practice
problems assume that only one period is involved and that only oneproblems assume that only one period is involved and that only one
product  is  produced from a single  direct  material.  Of  course  theseproduct  is  produced from a single  direct  material.  Of  course  these
assumptions are not realistic, but they allow us to prepare budgets byassumptions are not realistic, but they allow us to prepare budgets by
hand in a timely manner to develop an understanding of the budgetinghand in a timely manner to develop an understanding of the budgeting
process.process.

PREPARATION OF MASTER BUDGETPREPARATION OF MASTER BUDGET (Merchandising Company) (Merchandising Company)  

EXAMPLE 1EXAMPLE 1.  .  YZ Company’s newly hired accountant has persuadedYZ Company’s newly hired accountant has persuaded
management to prepare a master budget to aid financial and operatingmanagement to prepare a master budget to aid financial and operating
decisions.  The  planning  horizon  is  only  three  months,  January  todecisions.  The  planning  horizon  is  only  three  months,  January  to
March. Sales in December (20x3) were Br. 40, 000. Monthly sales forMarch. Sales in December (20x3) were Br. 40, 000. Monthly sales for
the first four months of the next year (20x4) are forecasted as follows:  the first four months of the next year (20x4) are forecasted as follows:  
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JanuaryJanuary  Br. 50, 000 Br. 50, 000
February February       80, 000      80, 000
MarchMarch       60, 000      60, 000
AprilApril       50, 000      50, 000

Normally 60% of sales are on cash and the remainders are credit sales.Normally 60% of sales are on cash and the remainders are credit sales.
All  credit  sales  are  collected  in  the  month  following  the  sales.All  credit  sales  are  collected  in  the  month  following  the  sales.
Uncollectible accounts are negligible and are to be ignored.Uncollectible accounts are negligible and are to be ignored.

Because deliveries from suppliers and customer demand are uncertain,Because deliveries from suppliers and customer demand are uncertain,
at the end of any month Blue Nile wants to have a basic inventory ofat the end of any month Blue Nile wants to have a basic inventory of
Br. 20, 000 plus 80% of the expected cost of goods to be sold in theBr. 20, 000 plus 80% of the expected cost of goods to be sold in the
following month. The cost of merchandise sold averages 70%of sales.following month. The cost of merchandise sold averages 70%of sales.
The purchase terms available to the company are net 30 days. EachThe purchase terms available to the company are net 30 days. Each
month’s purchase are paid as follows: month’s purchase are paid as follows: 

50% during the month of purchase and,50% during the month of purchase and,
50% during the month following the purchases.50% during the month following the purchases.

Monthly expenses are:Monthly expenses are:
Wages  and  commissions………………………Br.  2,  500  +  15%of  sales,Wages  and  commissions………………………Br.  2,  500  +  15%of  sales,

paid as incurred.paid as incurred.
Rent expense………………………………  Br. 2, 000 paid as incurred.Rent expense………………………………  Br. 2, 000 paid as incurred.
Insurance expense…………………………Br.200 expiration per month.Insurance expense…………………………Br.200 expiration per month.
Depreciation including truck…………………….   Br.500 per monthDepreciation including truck…………………….   Br.500 per month
Miscellaneous expense……………………5% of sales, paid as incurred.Miscellaneous expense……………………5% of sales, paid as incurred.

In January, a used truck will be purchased for Br. 3, 000 cash. TheIn January, a used truck will be purchased for Br. 3, 000 cash. The
company wants a minimum cash balance of Br. 10, 000 at the end ofcompany wants a minimum cash balance of Br. 10, 000 at the end of
each month. Blue Nile can borrow cash or repay loans in multiples ofeach month. Blue Nile can borrow cash or repay loans in multiples of
Br. 1, 000. Management plans to borrow cash more than necessaryBr. 1, 000. Management plans to borrow cash more than necessary
and to repay as promptly as possible. Assume that the borrowing takesand to repay as promptly as possible. Assume that the borrowing takes
place at the beginning, and repayment at the end of the months inplace at the beginning, and repayment at the end of the months in
question. Interest is paid when the related loan is repaid. The interestquestion. Interest is paid when the related loan is repaid. The interest
rate is 18% per annum. The closing balance sheet for the fiscal yearrate is 18% per annum. The closing balance sheet for the fiscal year
just ended at December 31, 20x3,is:      just ended at December 31, 20x3,is:      
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YZ CompanyYZ Company
Balance SheetBalance Sheet
December 31, 20x3December 31, 20x3

ASSETSASSETS
Current assets:Current assets:

Cash Cash               Br. 10, 000              Br. 10, 000
Account receivableAccount receivable                      16,000                     16,000
Merchandise inventory Merchandise inventory         48, 000        48, 000
Unexpired insurance Unexpired insurance                                               1,8001,800

Br.75, 800Br.75, 800   
Plant assets:Plant assets:

Equipment, fixture and otherEquipment, fixture and other                   Br.37, 000                  Br.37, 000
Accumulated depreciationAccumulated depreciation                   12, 800          12, 800          Br    Br.24,.24,

200200
Total  assetsTotal  assets
BrBr.100,000.100,000                                     

LIABILITIES AND OWNERS’ EQUITYLIABILITIES AND OWNERS’ EQUITY
Liabilities: Liabilities: 

Accounts payableAccounts payable Br.16, 800Br.16, 800
Accrued wages and commissions payableAccrued wages and commissions payable            4, 250  4, 250          Br.21,          Br.21,

050050
    

Capital:Capital:
Owners’ equityOwners’ equity     78, 95078, 950
Total  liabilities  and  owners’  equityTotal  liabilities  and  owners’  equity
Br.Br.100, 000100, 000                
                                                                                                                              
Instructions: Instructions: 
1)1) Using  the  data  given  above,  prepare  the  following  detailed Using  the  data  given  above,  prepare  the  following  detailed
schedules for the first quarter of the year:schedules for the first quarter of the year:
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1)1) Sales budgetSales budget
2)2) Cash collection budgetCash collection budget
3)3) Purchase budget Purchase budget 
4)4) Disbursement for purchasesDisbursement for purchases
5)5) Operating expenses budgetOperating expenses budget
6)6) Disbursement for operating expensesDisbursement for operating expenses

2)  Using the  budget  data  given  above and the  schedules  you have2)  Using the  budget  data  given  above and the  schedules  you have
prepared, construct the following pro forma financial statementsprepared, construct the following pro forma financial statements

a.a. Income statement for the first quarter of the year.Income statement for the first quarter of the year.
b.b. Cash  budget  including  receipts,  payments,  and  effect  ofCash  budget  including  receipts,  payments,  and  effect  of

financingfinancing
c.c. Balance sheet at March 31, 20x3.Balance sheet at March 31, 20x3.

  STEPS IN PREPARATION OF MASTER BUDGET   STEPS IN PREPARATION OF MASTER BUDGET 
     1. a)      1. a) Sales budget

DecembDecemb
er*er* JanuaryJanuary

FebruarFebruar
yy MarchMarch

Jan.-Mar.Jan.-Mar.
TotalTotal

Cash  salesCash  sales
(40%)(40%)

Br.24,Br.24,
000000

Br.30,Br.30,
000000

Br.48,Br.48,
000000

Br.36,Br.36,
000000

Br.114,Br.114,
000000

Credit  salesCredit  sales
(60%)(60%)

         16, 16,
000000

       20, 20,
000000

         32, 32,
000000

            24,024,0
0000

             76, 76,
000000

Totals Totals 
Br.Br.40,40,
000000

BrBr.50,.50,
000000

BrBr.80,.80,
000000

Br.Br.60,60,
000000

Br.Br.190,190,
000000

*December sales are included in the schedule (a) because they affect*December sales are included in the schedule (a) because they affect
cash collected in January.cash collected in January.
         b         b) Cash collection budget

JanuaryJanuary
FebruarFebruar
yy MarchMarch

Cash  sales  of  theCash  sales  of  the
monthmonth

Br.30,Br.30,
000000

Br.48,Br.48,
000000

Br.36,Br.36,
000000

Credit sales of lastCredit sales of last
monthmonth

           16, 16,
000000

         20, 20,
000000

     32,     32,
000000
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Total  cashTotal  cash
collectedcollected

BrBr.46,.46,
000000

BrBr.68,.68,
000000

Br.Br.68,68,
000000

 c). Purchase budget

JanuaryJanuary FebruaryFebruary MarchMarch Jan.-MarJan.-Mar

Required  endingRequired  ending
inventoryinventory

Br.64,Br.64,
800800

Br.53,Br.53,
600600

Br.48,Br.48,
000000

Cost of gods soldCost of gods sold          35, 35,
000000

          56,56,
000000

          42,42,
000000

Br.133,Br.133,
000000

Total neededTotal needed Br.99,Br.99,
800800

Br.109,Br.109,
600600

Br.90,Br.90,
000000

BeginningBeginning
inventoryinventory

          48,48,
000000

              64,64,
800800

          53,53,
600600

Purchases budgetPurchases budget Br.Br.51,51,
800800

Br.Br.44,44,
800800

 Br. Br.36,36,
400400

d). Disbursement for purchases

JanuaryJanuary
FebruarFebruar
yy MarchMarch

50%  of  last  month’s50%  of  last  month’s
purchasepurchase

Br.16,Br.16,
800800

Br.25,Br.25,
900900

Br.22,Br.22,
400400

50%  of  current  month’s50%  of  current  month’s
purchasepurchase

         25, 25,
900900

     22,     22,
400400

          18,18,
200200

Total  disbursement  forTotal  disbursement  for
purchasepurchase

Br.Br.42,42,
700700

BrBr.48,.48,
300300

Br.Br.40,40,
600600

      e). Operating expense budget      e). Operating expense budget

JanuaryJanuary FebruaryFebruary MarchMarch
Jan.-Jan.-
Mar.Mar.

Wages  andWages  and
commissionscommissions

Br.10,Br.10,
000000 Br.14, 500Br.14, 500

Br.11,Br.11,
500500

Br.36,Br.36,
000000
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Rent expenseRent expense
       2,       2,
000000        2, 000       2, 000

       2,       2,
000000

      6,      6,
000000

Insurance expenseInsurance expense
           2           2
0000           200          200

           2           2
0000

          6          6
0000

Depreciation expenseDepreciation expense
           5           5
00 00           500          500

           5           5
0000

       1,       1,
500500

MiscellaneousMiscellaneous
expenseexpense

              2,2,
500500               4, 0004, 000

              3,3,
000000

              9,9,
500500

TotalTotal
Br.Br.15,15,
200200 Br.Br.21, 20021, 200

Br.Br.17,17,
200200

Br.Br.53,53,
600600

       f). Disbursement for operating expenses budget
JanuaryJanuary February February MarchMarch

Wages and commissionsWages and commissions Br.14, 250Br.14, 250 Br.14, 500Br.14, 500 Br.11,Br.11,
500500

Rent expenseRent expense        2, 000       2, 000        2, 000       2, 000        2,       2,
000000

Miscellaneous expenseMiscellaneous expense              2, 500 2, 500               4, 0004, 000        3,       3,
000000

TotalTotal Br.Br.18, 75018, 750 Br.Br.20, 50020, 500 Br.Br.16,16,
500500

  g) Budget income statement 

YZ CompanyYZ Company
Budget Income StatementBudget Income Statement
For the Quarter Ended, March 31, 20x3For the Quarter Ended, March 31, 20x3
Sales (Sales (schedule 1(a)schedule 1(a))) Br.190, 000Br.190, 000
Cost  of  goods sold (Cost  of  goods sold (scheduleschedule
1(c)1(c)))           133,000133,000
Gross profitGross profit        57,000       57,000
Operating expensesOperating expenses
        Wages and commissions        Wages and commissions Br.36, 000Br.36, 000
        Rent expense        Rent expense       6, 000      6, 000
        Insurance expense        Insurance expense           600          600
        Depreciation expense        Depreciation expense        1,500       1,500
        Miscellaneous expense        Miscellaneous expense            9, 500 9, 500          53, 600 53, 600
Operating incomeOperating income       3, 400      3, 400
Interest expense*Interest expense*                 885      885
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Net incomeNet income            2, 515 2, 515

       *       *Interest expense computationInterest expense computation  
   Paid interest = 11, 000*0.18 * 3/12=   Paid interest = 11, 000*0.18 * 3/12=    495   495

Accrued amount:Accrued amount:
        On the first batch borrowing:        On the first batch borrowing:

8, 000 * 0.18* 3/12=8, 000 * 0.18* 3/12=                 360                360
On the second batch borrowing:On the second batch borrowing:

1, 000 * 0.18 * 2/12=1, 000 * 0.18 * 2/12=                                 3030
    Total interest expense incurredTotal interest expense incurred                       Br                      Br.885.885

b) Cash budget including receipts, payments and effects ofb) Cash budget including receipts, payments and effects of
financingfinancing

        JanuaryJanuary FebruaryFebruary MarchMarch

Beginning balanceBeginning balance
Br.10,Br.10,
000000

Br.10,Br.10,
550550

Br.10,Br.10,
750750

Collections (Collections (Schedule1 (b)Schedule1 (b)))
     46,     46,
000000

          68,68,
000000

          68,68,
000000

Cash available for the use (Cash available for the use (xx) ) 
Br.56,Br.56,
000000

BrBr.78,.78,
550550

BrBr.78,.78,
750750

Cash disbursements for:Cash disbursements for:

       Purchases (       Purchases (Schedule 1(d)Schedule 1(d)))     42, 700    42, 700
     48,     48,
300300     40, 600    40, 600

       Operating  expenses       Operating  expenses
((Schedule1 (f)Schedule1 (f)))     18, 750    18, 750

     20,     20,
500500     16, 500    16, 500

        Truck purchases        Truck purchases       3, 000      3, 000          -         -        -       -

Total disbursement (Total disbursement (yy))
Br.64,Br.64,
450450

Br.68,Br.68,
800800

Br.57,Br.57,
100100

Minimum cash balance required Minimum cash balance required     10, 000    10, 000         10, 00010, 000         10, 00010, 000

Total cash neededTotal cash needed
Br.74,Br.74,
450450

Br.Br.78,78,
800800

Br.Br.67,67,
100100

Cash excess (deficiency)Cash excess (deficiency)
Br.(18,Br.(18,
450)450)

   Br.   Br.
( 250)( 250)

Br.Br.11,11,
650650

Effects of financing Effects of financing 
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         Borrowing          Borrowing 
      19,      19,
000000       1, 000      1, 000          -         -

         Payment of the principal         Payment of the principal              -             -            -           -
   (11,   (11,
000)000)

         Payment of interest         Payment of interest             -            -            -           -
          (49          (49
5)5)

Net effect of financing (Net effect of financing (zz))
BrBr.19,.19,
000000 Br.Br.1, 0001, 000

BrBr.(11,.(11,
495)495)

c) Budgeted balance sheetc) Budgeted balance sheet
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YZ CompanyYZ Company
Budgeted Balance SheetBudgeted Balance Sheet
March 31, 20x3March 31, 20x3

ASSETSASSETS
Current assetsCurrent assets

Cash Cash        Br. 10, 155       Br. 10, 155
Accounts receivableAccounts receivable 24, 00024, 000
Merchandise inventoryMerchandise inventory             48, 000            48, 000
Unexpired insuranceUnexpired insurance          1, 200 1, 200           Br. 83,           Br. 83,

355355
Plant assetsPlant assets

Equipment, Fixture and othersEquipment, Fixture and others              40, 000             40, 000
Accumulated depreciationAccumulated depreciation         14, 30014, 300                        25,25,

700700
Total assetsTotal assets                           Br.  Br.  109,109,
055055

LIABILITIES AND OWNER’S EQUITYLIABILITIES AND OWNER’S EQUITY
Liabilities Liabilities 

Accounts payableAccounts payable            Br.18, 200           Br.18, 200 LoanLoan
payable payable                   9, 000                  9, 000

Interest payableInterest payable                                         390    390
Total liabilitiesTotal liabilities                                                 Br.27,                                                Br.27,
590590
CapitalCapital

Beginning owners’ equityBeginning owners’ equity Br.78, 950Br.78, 950
Net incomeNet income                    2, 515                   2, 515

Ending capital balanceEnding capital balance                     81, 46581, 465

Total equitiesTotal equities                     
BrBr.109, 055.109, 055

PREPARATION OF MASTER BUDGET (Manufacturing Company)PREPARATION OF MASTER BUDGET (Manufacturing Company)
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Example (2)Example (2) Great Company manufactures and sells a product whose Great Company manufactures and sells a product whose
peak sales occur in the third quarter. Management is now preparingpeak sales occur in the third quarter. Management is now preparing
detailed  budgets  for  20x4-  the  coming year and has assembled thedetailed  budgets  for  20x4-  the  coming year and has assembled the
following information to assist in the budget preparation:following information to assist in the budget preparation:

The company’s product selling price is Br. 20 per unit. The marketingThe company’s product selling price is Br. 20 per unit. The marketing
department has estimated sales in units  as  follows for the next  sixdepartment has estimated sales in units  as  follows for the next  six
quarters.quarters.

                                                                                    20x4 Quarters 20x4 Quarters                                                                       20x520x5
QuartersQuarters

Quarter 1        Quarter 1                  10000          10000 1500015000
Quarter 2 Quarter 2 3000030000 1500015000
Quarter 3Quarter 3 4000040000
Quarter 4Quarter 4 20000                20000                

Sales are collected in the following pattern: 70% of sales are collectedSales are collected in the following pattern: 70% of sales are collected
in the quarter in which the sales are made and the remaining 30% arein the quarter in which the sales are made and the remaining 30% are
collected in the following quarter. On January1, 20x4, the company’scollected in the following quarter. On January1, 20x4, the company’s
balance sheet showed Br.90, 000 in account receivable, all of whichbalance sheet showed Br.90, 000 in account receivable, all of which
will  be  collected  in  the  first  quarter  of  the  year.  Bad  debts  arewill  be  collected  in  the  first  quarter  of  the  year.  Bad  debts  are
negligible and can be ignored. negligible and can be ignored. 

The company maintains an ending inventory of finished units equal toThe company maintains an ending inventory of finished units equal to
20%  of  the  next  quarter’s  sales.  The  requirement  was  met  on20%  of  the  next  quarter’s  sales.  The  requirement  was  met  on
December 31, 20x3, in that the company had 2, 000 units on hand toDecember 31, 20x3, in that the company had 2, 000 units on hand to
start the new year.start the new year.

Fifteen pounds of raw materials are needed to complete one unit ofFifteen pounds of raw materials are needed to complete one unit of
product. The company requires an ending inventory of raw materialsproduct. The company requires an ending inventory of raw materials
on hand at  the  end of  each quarter  equal  to  10% of  the  followingon hand at  the  end of  each quarter  equal  to  10% of  the  following
quarter’s production needs of raw materials. This requirement was metquarter’s production needs of raw materials. This requirement was met
on December 31, 20x3 in that the company had 21, 000 pounds of rawon December 31, 20x3 in that the company had 21, 000 pounds of raw
materials to start the New Year. materials to start the New Year. 
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The raw material costs Br.0.20 per pound. Raw material purchases areThe raw material costs Br.0.20 per pound. Raw material purchases are
paid  for  in  the  following  pattern:  50%  paid  in  the  quarter  thepaid  for  in  the  following  pattern:  50%  paid  in  the  quarter  the
purchases  are  made,  and  the  remainder  is  paid  in  the  followingpurchases  are  made,  and  the  remainder  is  paid  in  the  following
quarter.  On  January  1,20x4,  the  company’s  balance  sheet  showedquarter.  On  January  1,20x4,  the  company’s  balance  sheet  showed
Br.25, 800 in accounts payable for raw material purchases, all of whichBr.25, 800 in accounts payable for raw material purchases, all of which
be paid for in the first quarter of the year.be paid for in the first quarter of the year.
Each unit of Great’s product requires 0.8 hour of labor time. EstimatedEach unit of Great’s product requires 0.8 hour of labor time. Estimated
direct labor cost per hour is Br.7.50.direct labor cost per hour is Br.7.50.
Variable overhead is allocated to production using labor hours as theVariable overhead is allocated to production using labor hours as the
allocation base as followsallocation base as follows::

Indirect materialsIndirect materials Br.0.40Br.0.40
Indirect laborIndirect labor      0.75     0.75
Fringe benefitsFringe benefits          0.25     0.25
Payroll taxesPayroll taxes      0.10     0.10
UtilitiesUtilities      0.15     0.15
MaintenanceMaintenance      0.35     0.35

Fixed overhead for each quarter was budgeted at Br. 60, 600. Of theFixed overhead for each quarter was budgeted at Br. 60, 600. Of the
fixed  overhead  amount,  Br.  15,  000  each  quarter  is  depreciation.fixed  overhead  amount,  Br.  15,  000  each  quarter  is  depreciation.
Overhead expenses are paid as incurred.Overhead expenses are paid as incurred.

The  company’s  quarterly  budgeted  fixed  selling  and  administrative
expenses are as follows:

                        20X4 Quarters                        20X4 Quarters
11 22 33 44

AdvertisingAdvertising
Br.20,Br.20,
000000

Br.20,Br.20,
000000

Br.20,Br.20,
000000

Br.20,Br.20,
000000

ExecutiveExecutive
salariessalaries 55, 00055, 000 55, 00055, 000 55, 00055, 000 55, 00055, 000
InsuranceInsurance -- 1, 9001, 900 37,75037,750 --
Property taxesProperty taxes --           -          - -- 18, 15018, 150
DepreciationDepreciation 10, 00010, 000 10, 00010, 000 10, 00010, 000 10, 00010, 000
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The  only  variable  selling  and  administrative  expense,  salesThe  only  variable  selling  and  administrative  expense,  sales
commission, is budgeted at Br.1.80 per unit of the budgeted sales. Allcommission, is budgeted at Br.1.80 per unit of the budgeted sales. All
selling and administrative  expenses are  paid  during the quarter,  inselling and administrative  expenses are  paid  during the quarter,  in
cash, with exception of depreciation. New equipment purchases will becash, with exception of depreciation. New equipment purchases will be
made during each quarter of the budget year for Br. 50, 000, Br. 40,made during each quarter of the budget year for Br. 50, 000, Br. 40,
000, & Br.20, 000 each for the last two quarter in cash, respectively.000, & Br.20, 000 each for the last two quarter in cash, respectively.
The  company  declares  and  pays  dividends  of  Br.8,  000  cash  eachThe  company  declares  and  pays  dividends  of  Br.8,  000  cash  each
quarter.  The  company’s  balance  sheet  at  December  31,  20x3  isquarter.  The  company’s  balance  sheet  at  December  31,  20x3  is
presented below:presented below:

                                                                                                                ASSETSASSETS
Current assets:Current assets:

CashCash Br. 42, 500Br. 42, 500
Accounts ReceivableAccounts Receivable                  90, 000                 90, 000
Raw Materials Inventory (21, 000 pounds)           4, 200Raw Materials Inventory (21, 000 pounds)           4, 200
Finished Goods Inventory (2, 000 units)            Finished Goods Inventory (2, 000 units)             26, 000 26, 000

Total current assetsTotal current assets                                   Br.162,                                  Br.162,
700 700 
Plant and Equipment:Plant and Equipment:

LandLand Br.80, 000Br.80, 000
Building and EquipmentBuilding and Equipment    700, 000   700, 000
Accumulated DepreciationAccumulated Depreciation    (292, 000)   (292, 000)

Plant and Equipment, netPlant and Equipment, net         488, 000488, 000
Total assetsTotal assets                                                                       
Br.650, 700Br.650, 700
LIABILTIES AND STOCKHOLDERS’ EQUITYLIABILTIES AND STOCKHOLDERS’ EQUITY
Current liabilities:Current liabilities:

Accounts payable (raw materials)Accounts payable (raw materials)                         Br.25,                        Br.25,
800800
Stockholders’ equity:Stockholders’ equity:

Common stock, no parCommon stock, no par Br.175, 000Br.175, 000
Retained earningsRetained earnings                                 449, 900449, 900

Total stockholders’ equityTotal stockholders’ equity                                 624, 900624, 900
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Total liabilities and stockholders’ equityTotal liabilities and stockholders’ equity                                               Br.650,Br.650,
700700

 The company can borrow money from its bank at 10% annual interest. The company can borrow money from its bank at 10% annual interest.
All  borrowing  must  be  done  at  the  beginning  of  a  quarter,  andAll  borrowing  must  be  done  at  the  beginning  of  a  quarter,  and
repayments must be made at the end of a quarter. All borrowings andrepayments must be made at the end of a quarter. All borrowings and
all repayments are in multiples of Br. 1,000.all repayments are in multiples of Br. 1,000.

The company requires a minimum cash balance of Br.40, 000 at theThe company requires a minimum cash balance of Br.40, 000 at the
end of each quarter. Interest is computed and paid on the principalend of each quarter. Interest is computed and paid on the principal
being repaid only at the time of repayment of principal. The companybeing repaid only at the time of repayment of principal. The company
whishes to use any excess cash to pay loans off as rapidly as possible.whishes to use any excess cash to pay loans off as rapidly as possible.

Instructions:Instructions: Prepare  a  master  budget  for  the  four-quarter  period Prepare  a  master  budget  for  the  four-quarter  period
ending  December  31.  Include  the  following  detailed  budget  andending  December  31.  Include  the  following  detailed  budget  and
schedules:schedules:

1.  a) A sales budget,  by quarter and in total1.  a) A sales budget,  by quarter and in total
b) A schedule of budgeted cash collections, by quarter and in totalb) A schedule of budgeted cash collections, by quarter and in total
c) A production budgetc) A production budget
d) A direct materials purchase budgetd) A direct materials purchase budget

e) A schedule of budgeted cash payments for purchases by quartere) A schedule of budgeted cash payments for purchases by quarter
and in totaland in total

f) A direct labor budgetf) A direct labor budget
g) A manufacturing overhead budgetg) A manufacturing overhead budget
h) Ending finished goods inventory budgeth) Ending finished goods inventory budget
i) A selling and administrative budgeti) A selling and administrative budget

2. A cash budget, by quarter and in total2. A cash budget, by quarter and in total
3.  A  budgeted  income  statement  for  the  four-  quarter  ending3.  A  budgeted  income  statement  for  the  four-  quarter  ending

December 31, 20x4December 31, 20x4
4. A budgeted balance sheet as of December 31, 20x4.4. A budgeted balance sheet as of December 31, 20x4.

a. Sales budgeta. Sales budget  
Great COGreat CO
Sales BudgetSales Budget
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For the year ended Dec. 20x5For the year ended Dec. 20x5

QuarterQuarter

11 22 33 44 YearYear

Budgeted  sales  inBudgeted  sales  in
unitsunits 10,00010,000 30,00030,000 40,00040,000 20,00020,000 100,00100,00

Selling  price  perSelling  price  per
unitunit

XX
$20$20

XX
$20$20

XX
$20$20

XX
$20$20

XX
$20$20

Total SalesTotal Sales
$$
200,000200,000 $ 600,000$ 600,000 $ 800,000$ 800,000

$$
400,000400,000

$$
2,000,0002,000,000

    
b) Schedule of Expected Cash Collectionsb) Schedule of Expected Cash Collections
Great Co.Great Co.
Cash collection BudgetCash collection Budget
For the year ended Dec. 20x5For the year ended Dec. 20x5

                           Quarter                            Quarter 

11 22 33 44 TotalTotal

30%  of  the30%  of  the
previous  quarterprevious  quarter
salessales

Br.  90,Br.  90,
000000

Br.60,Br.60,
000000

Br.180,Br.180,
000000

Br.240,Br.240,
000000

Br.570,Br.570,
000000

70%  of  the70%  of  the
current  quartercurrent  quarter
salessales 140, 000140, 000 420, 000420, 000 560, 000560, 000 280, 000280, 000

1,  400,1,  400,
000000

Total collectionsTotal collections
Br.230,Br.230,
000000

Br.480,Br.480,
000000

Br.740,Br.740,
000000

Br.  520,Br.  520,
000000

Br.1,  970,Br.1,  970,
000000

c) Production Budgetc) Production Budget

After the sales budget has been prepared, the production requirementsAfter the sales budget has been prepared, the production requirements
for the forth-coming budget period can be determined and organizedfor the forth-coming budget period can be determined and organized
in the form of a production budget. Sufficient goods will have to bein the form of a production budget. Sufficient goods will have to be
available to meet sales and provide for the desired ending inventory. Aavailable to meet sales and provide for the desired ending inventory. A
portion of these goods will  already exist in the form of a beginningportion of these goods will  already exist in the form of a beginning
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inventory.  The  remainder  will  have  to  be  produced.  Therefore,inventory.  The  remainder  will  have  to  be  produced.  Therefore,
production needs can be determined as follows: production needs can be determined as follows: 

Budgeted sales in units ………………………………..…………xxxxBudgeted sales in units ………………………………..…………xxxx
Add desired ending inventory……………….………………….Add desired ending inventory……………….………………….xxxxxxxx
Total needs…………………………………………………………xxxxTotal needs…………………………………………………………xxxx
Less beginning inventory………………………………….……..Less beginning inventory………………………………….……..xxxxxxxx
Required production…………………………………….………..Required production…………………………………….………..xxxxxxxx

The  schedule  given  below  shows  the  production  budget  for  Great
Company.   Note  that  the  desired  level  of  the  ending  inventory
influences production requirements for a quarter. Inventories should be
carefully planned. Excessive inventories tie up funds and create storage
problems.  Insufficient  inventories  can  lead  to  lost  sales  or  crash
production efforts in the following period

QuarterQuarter TotalTotal

                 1                 1 22 33
44

Expected sales(units)Expected sales(units)
10,10,
000000 30, 00030, 000 40, 00040, 000 20, 00020, 000 100, 000100, 000

Add:  Desired  EndingAdd:  Desired  Ending
InventoryInventory 6, 0006, 000 8, 0008, 000 4, 0004, 000

3, 0003, 000
3, 0003, 000

Total needsTotal needs
16,16,
000000 38, 00038, 000 44, 00044, 000 23, 00023, 000 103, 000103, 000

Lees:  BeginningLees:  Beginning
InventoryInventory 2, 0002, 000 6, 0006, 000 8, 0008, 000 4, 0004, 000 2, 0002, 000

Units to be producedUnits to be produced
14,14,
000000 32,00032,000 36, 00036, 000 19, 00019, 000 101, 000101, 000

d) Direct Materials Budgetd) Direct Materials Budget

Returning  to  Great  Company’s  budget  data,  after  the  productionReturning  to  Great  Company’s  budget  data,  after  the  production
requirements have been computed, a direct materials budget can berequirements have been computed, a direct materials budget can be
prepared. The direct materials budget details the raw materials thatprepared. The direct materials budget details the raw materials that
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must be purchased to fulfill the production budget and to provide formust be purchased to fulfill the production budget and to provide for
adequate  inventories.  The  required  purchases  of  raw  materials  areadequate  inventories.  The  required  purchases  of  raw  materials  are
computed as follows:computed as follows:

Raw  materials  needed  to  meet  the  productionRaw  materials  needed  to  meet  the  production
schedule…………………………….xxxxschedule…………………………….xxxx
Add  desired  ending  inventory  of  raw  materials……………….Add  desired  ending  inventory  of  raw  materials……………….
…………………….  .…………………….  .xxxxxxxx
Total  raw  materials  needs……………………………………………………Total  raw  materials  needs……………………………………………………
xxxxxxxx
    Less  beginning  inventory  of  raw materials………………………….…   …    Less  beginning  inventory  of  raw materials………………………….…   …
xxxxxxxx
Raw  materials  to  be  purchased……………………………………………Raw  materials  to  be  purchased……………………………………………
xxxxxxxx

QuarterQuarter
TotalTotal11 22 33 44

ProductionProduction
needs(pounds)needs(pounds) 210, 000210, 000 480, 000480, 000 540, 000540, 000 285, 000285, 000

1,  515,1,  515,
000000

Add:  Desired  endingAdd:  Desired  ending
inventoryinventory 48, 00048, 000 54, 00054, 000 28, 50028, 500 22, 50022, 500 22, 50022, 500

Total needsTotal needs 258, 000258, 000 534, 000534, 000 568, 500568, 500 307, 500307, 500
1,  537,1,  537,
500500

Less:  BeginningLess:  Beginning
inventoryinventory 21, 00021, 000 48, 00048, 000 54, 00054, 000 28, 50028, 500 21, 00021, 000
Raw  materials  to  beRaw  materials  to  be
purchased(pounds)purchased(pounds) 237, 000237, 000 486, 000486, 000 514, 500514, 500 279, 000279, 000

1,1,
516,500516,500

Raw Materials to be purchased (in birrs)

11 22 33 44 TotalTotal

Raw  materials  toRaw  materials  to
be purchasedbe purchased

237,237,
000000

486,486,
000000 514, 500514, 500

279,279,
000000 1, 516, 5001, 516, 500

Raw materials costRaw materials cost
per poundper pound

xx
Br.0.20Br.0.20

xx
Br.0.20Br.0.20

xx
Br.0.20Br.0.20

xx
Br.0.20Br.0.20 x Br.0.20x Br.0.20

TotalTotal
Br.47,Br.47,
400400

Br.97,Br.97,
200200

Br.102,Br.102,
900900

Br.55,Br.55,
800800

Br.303,Br.303,
300300
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e) Schedule of Expected Cash Disbursements (for Materials Purchase)

QuarterQuarter TotalTotal
11 22 33 44

50%  of  the50%  of  the
previous quarterprevious quarter

Br.  25,Br.  25,
800800

Br.23,Br.23,
700700

Br.48,Br.48,
600600

Br.51,Br.51,
450450

Br.149,Br.149,
550550

50%  of  the50%  of  the
current quartercurrent quarter 23, 70023, 700 48, 60048, 600 51, 45051, 450 27, 90027, 900

151,151,
650650

Total   cashTotal   cash
disbursementdisbursement

Br.49,Br.49,
500500

Br.72,Br.72,
300300

Br.101,Br.101,
050050

Br.79,Br.79,
350350

Br.301,Br.301,
200200

f) Direct Labor Budgetf) Direct Labor Budget
The direct labor budget is also developed from the production budget.The direct labor budget is also developed from the production budget.
Direct labor requirements must be computed so that the company willDirect labor requirements must be computed so that the company will
know  whether  sufficient  labor  time  is  available  to  meet  productionknow  whether  sufficient  labor  time  is  available  to  meet  production
needs. By knowing in advance just what will be needed in the way ofneeds. By knowing in advance just what will be needed in the way of
labor time throughout the budget year, the company can develop planslabor time throughout the budget year, the company can develop plans
to  adjust  the  labor  force  as  the  situation  may  require.  Firms  thatto  adjust  the  labor  force  as  the  situation  may  require.  Firms  that
neglect to budget run the risk of facing labor shortage or having to hireneglect to budget run the risk of facing labor shortage or having to hire
and lay off at awkward times. Erratic labor policies lead to insecurityand lay off at awkward times. Erratic labor policies lead to insecurity
and inefficiencies on the part of employees.and inefficiencies on the part of employees.

To compute direct labor requirements, the number of units of finishedTo compute direct labor requirements, the number of units of finished
product to be produced each produced each period (month, quarter,product to be produced each produced each period (month, quarter,
and so on) is multiplied by the number of direct labor-hours required toand so on) is multiplied by the number of direct labor-hours required to
produced a single unit. Many different types of labor may be involved.produced a single unit. Many different types of labor may be involved.
If  so,  then the computation should be by type of  labor needed.  TheIf  so,  then the computation should be by type of  labor needed.  The
labor requirements can then be translated into expected direct laborlabor requirements can then be translated into expected direct labor
costs. How this is done will depend on the labor policy of the firm. Incosts. How this is done will depend on the labor policy of the firm. In
schedule given below, the management of Great Company has assumedschedule given below, the management of Great Company has assumed
that the direct labor force will  be adjusted as the work requirementthat the direct labor force will  be adjusted as the work requirement
change from quarter to quarter (for example as units produced changeschange from quarter to quarter (for example as units produced changes
from l4, 000 units in quarter 1 to 32, 000 units in quarter 2 for Greatfrom l4, 000 units in quarter 1 to 32, 000 units in quarter 2 for Great
Company,  the  direct  labor  work  force  will  be  fully  adjusted  to  theCompany,  the  direct  labor  work  force  will  be  fully  adjusted  to  the
workload, i.e., total hours of direct labor time needed). In that case, theworkload, i.e., total hours of direct labor time needed). In that case, the
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total  direct  labor  cost  is  computed by  simply  multiplying  the  directtotal  direct  labor  cost  is  computed by  simply  multiplying  the  direct
labor-hour required by the direct labor rate hour as was done in thelabor-hour required by the direct labor rate hour as was done in the
schedule here under.  schedule here under.  

QuarterQuarter TotalTotal11 22 33 44
Direct  laborDirect  labor
time neededtime needed 11, 20011, 200 25, 60025, 600 28, 80028, 800 15, 20015, 200 80, 80080, 800

Direct  laborDirect  labor
cost per hourcost per hour

xx
Br.7.50Br.7.50

xx
Br.7.50Br.7.50 x Br.7.50x Br.7.50 x Br.7.50x Br.7.50 x Br.7.50x Br.7.50

Total  directTotal  direct
labor costlabor cost

Br.84,Br.84,
000000

Br.192,Br.192,
000000

Br.216,Br.216,
000000

Br.114,Br.114,
000000 Br.606, 000Br.606, 000

g) Manufacturing Overhead (MOH) Budgetg) Manufacturing Overhead (MOH) Budget
The manufacturing overhead budget provides a schedule of all costs ofThe manufacturing overhead budget provides a schedule of all costs of
production other than direct materials and direct labor. These costsproduction other than direct materials and direct labor. These costs
should be broken down by cost behavior for budgeting purposes and ashould be broken down by cost behavior for budgeting purposes and a
predetermined  overhead  rate  developed.  This  rate  will  be  used  topredetermined  overhead  rate  developed.  This  rate  will  be  used  to
apply  manufacturing  overhead  to  units  of  product  throughout  theapply  manufacturing  overhead  to  units  of  product  throughout  the
budget period.budget period.
A  computation  showing  budgeted  cash  disbursement  forA  computation  showing  budgeted  cash  disbursement  for
manufacturing overhead should  be  made for  use in  developing themanufacturing overhead should  be  made for  use in  developing the
cash budget. Since some of the overhead costs do not represents cashcash budget. Since some of the overhead costs do not represents cash
outflows, the total budgeted manufacturing overhead costs must beoutflows, the total budgeted manufacturing overhead costs must be
adjusted  the  determine  the  cash  disbursement  for  manufacturingadjusted  the  determine  the  cash  disbursement  for  manufacturing
overhead.  At  Great  Company,  the  only  significant  non  cashoverhead.  At  Great  Company,  the  only  significant  non  cash
manufacturing  overhead  cost  is  depreciation.  Any  depreciationmanufacturing  overhead  cost  is  depreciation.  Any  depreciation
charges included in manufacturing overhead must be deducted fromcharges included in manufacturing overhead must be deducted from
the total in computing expected cash payments, since depreciation is athe total in computing expected cash payments, since depreciation is a
non-cash charge.non-cash charge.
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QuarterQuarter TotalTotal11 22 33 44
VariableVariable
overheadoverhead

Br.22,Br.22,
400400

Br.51,Br.51,
200200

Br.57,Br.57,
600600

Br.30,Br.30,
400400

Br.161,Br.161,
600600

FixedFixed
overheadoverhead 60, 60060, 600 60, 60060, 600 60, 60060, 600 60, 60060, 600 242,400242,400
Total MOHTotal MOH Br.83,Br.83,

000000
Br.111,Br.111,
800800

Br.118,Br.118,
200200

Br.91,Br.91,
000000

Br.404,Br.404,
000000

Less:Less:
Depreciation Depreciation 15, 00015, 000 15, 00015, 000 15, 00015, 000 15, 00015, 000 60, 00060, 000
CashCash
disbursementdisbursement
s for MOHs for MOH

Br.68,Br.68,
000000

Br.96,Br.96,
800800

Br.103,Br.103,
200200

Br.76,Br.76,
000000

Br.344,Br.344,
000000

h) Ending Finished Goods Inventory Budgeth) Ending Finished Goods Inventory Budget
After completing schedules (a) to (g), the company had all of the dataAfter completing schedules (a) to (g), the company had all of the data
needed to compute unit product costs. This computation was neededneeded to compute unit product costs. This computation was needed
for two reasons: first, to know how much to charge as cost of goodsfor two reasons: first, to know how much to charge as cost of goods
sold on the budgeted income statement;  and second, to know whatsold on the budgeted income statement;  and second, to know what
amount to put on the balance sheet inventory account for unsold units. amount to put on the balance sheet inventory account for unsold units. 

The  carrying  cost  of  the  unsold  units  is  computed  on  the  endingThe  carrying  cost  of  the  unsold  units  is  computed  on  the  ending
finished goods inventory budgetfinished goods inventory budget
Budgeted Finished Goods Inventory Budgeted Finished Goods Inventory     3, 000    3, 000
Unit product costUnit product cost                            Br.13    Br.13 EndingEnding
Finished Goods Inventory in birrs                                Finished Goods Inventory in birrs                                Br.39, 000Br.39, 000

Production cost per unitProduction cost per unit
                                            Quantity (unit)Quantity (unit)                                   CostCost TotalTotal
Direct materials    Direct materials    15 pounds15 pounds  Br.0.20 per pound Br.0.20 per pound             Br.3Br.3
Direct labor                      0.8 hours            7.50 per hour                      6Direct labor                      0.8 hours            7.50 per hour                      6
Manufacturing overhead  0.8 hoursManufacturing overhead  0.8 hours   5.00 per hour  5.00 per hour
44
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 Unit product cost Unit product cost Br.13Br.13    
                                  
 MOH rate= MOH rate= Total MOH Total MOH              =       404  =       404, 000  , 000   = Br.5.00 = Br.5.00

       Direct labor hours       Direct labor hours                80, 800               80, 800

QuarterQuarter TotalTotal
11 22 33 44

Variable  sellingVariable  selling
expensesexpenses

Br.18,Br.18,
000000

Br.54,Br.54,
000000

Br.72,Br.72,
000000

Br.36,Br.36,
000000

Br.180,Br.180,
000000

Fixed  selling  &Fixed  selling  &
administrativeadministrative
expensesexpenses
               Advertising                Advertising 20, 00020, 000 20, 00020, 000 20, 00020, 000 20, 00020, 000 80, 00080, 000
                Executive                Executive
salariessalaries 55, 00055, 000 55, 00055, 000 55, 00055, 000 55, 00055, 000 220, 000220, 000
                Insurance                Insurance -- 1, 9001, 900 37, 75037, 750 -- 39, 65039, 650
                Property                Property
taxestaxes -- -- -- 18,15018,150 18,15018,150
                Depreciatio                Depreciatio
nn 10, 00010, 000 10, 00010, 000 10, 00010, 000 10, 00010, 000 40, 00040, 000
Total  budgetedTotal  budgeted
selling  &selling  &
administrativeadministrative
expensesexpenses

Br.103,Br.103,
000000

Br.140,Br.140,
900900

Br.194,Br.194,
750750

Br.139,Br.139,
150150

Br.577,Br.577,
800800

i) Selling and Administrative Expenses Budgeti) Selling and Administrative Expenses Budget
Disbursement for Selling & Administrative Expenses

QuarterQuarter TotalTotal
11 22 33 44

Budgeted  Selling  &Budgeted  Selling  &
AdministrativeAdministrative

Br.103,Br.103,
000000

Br.140,Br.140,
900900

Br.194,Br.194,
750750

Br.139,Br.139,
150150

Br.577,Br.577,
800800

Less: DepreciationLess: Depreciation 10, 00010, 000 10, 00010, 000 10, 00010, 000 10, 00010, 000 40, 00040, 000
Total  CashTotal  Cash
DisbursementsDisbursements

Br.93,Br.93,
000000

Br.130,Br.130,
900900

Br.184,Br.184,
750750

Br.129,Br.129,
150150

Br.537,Br.537,
800800
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2. a) Cash Budget2. a) Cash Budget

QuarterQuarter TotalTotal
11 22 33 44

Cash balance, beginningCash balance, beginning Br.42,Br.42,
500500

Br.40,Br.40,
000000

Br.40,Br.40,
000000

Br.40,Br.40,
500500

Br.42,Br.42,
500500

Add  :  Collection  fromAdd  :  Collection  from
customerscustomers

230,230,
000000

480,480,
000000 740, 000740, 000

520,520,
000000

1,  970,1,  970,
000000

Total cash available before financing Total cash available before financing 272,272,
500500

520,520,
000000 780, 000780, 000

560,560,
500500

2,  012,2,  012,
500500

Less: Disbursements forLess: Disbursements for
      Direct materials      Direct materials 49, 50049, 500 72, 30072, 300 100,050100,050 79, 35079, 350 301,200301,200
      Direct labor      Direct labor

84, 00084, 000
192,192,
000000 216,000216,000

114,114,
000000 606,000606,000

      Manufacturing      Manufacturing
overheadoverhead 68, 00068, 000 96, 80096, 800 103,200103,200 76, 00076, 000 344,000344,000
      Selling  &      Selling  &
AdministrativeAdministrative 93, 00093, 000

130,130,
900900 184,750184,750

129,129,
150150 537,800537,800

      Equipment purchases      Equipment purchases 50, 00050, 000 40, 00040, 000 20,00020,000 20,00020,000 130,000130,000
      Dividend      Dividend 8, 0008, 000 8, 0008, 000 8, 0008, 000 8, 0008, 000 32,00032,000

Total disbursementsTotal disbursements
352,352,
500500

540,00540,00
00 632,000632,000 426,500426,500

1,951,01,951,0
0000

Minimum cash balanceMinimum cash balance 40, 00040, 000 40, 00040, 000 40, 00040, 000 40, 00040, 000 40, 00040, 000
Total needTotal need 392,392,

500500
580,580,
000000 672, 000672, 000

466,466,
500500

1,1,
991,000991,000

Excess  (deficiency)  ofExcess  (deficiency)  of
cash  available  over  totalcash  available  over  total
needneed

(120,(120,
000)000)

(60,(60,
000)000) 108, 000108, 000 94, 00094, 000 21, 50021, 500

Financing:Financing:
      Borrowing(at      Borrowing(at
beginning)beginning) 120,000120,000 60, 00060, 000 -- --

180,180,
000000

      Repayments(  at      Repayments(  at
ending)ending) -- --

(100,(100,
000)000) (80,000)(80,000)

(180,00(180,00
0)0)
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      Interest(at 10% per      Interest(at 10% per
annum)annum) -- -- (7,500)(7,500) (6,500)(6,500) (14,000)(14,000)
   Total financing    Total financing 120,120,

000000 60, 00060, 000
(107,500(107,500
)) (86,500)(86,500) (14,000)(14,000)

Cash balance, endingCash balance, ending Br.40,0Br.40,0
0000

Br.40,Br.40,
000000

Br.40,Br.40,
500500

Br.47,Br.47,
500500

Br.47,Br.47,
500500

b)b) Budgeted Income StatementBudgeted Income Statement

                                      Great Company                                      Great Company
Budgeted Income StatementBudgeted Income Statement
For the Year Ended December31, 20xFor the Year Ended December31, 20x44
Sales [100, 000units at Br.20 Schedule 1(a)]Sales [100, 000units at Br.20 Schedule 1(a)] Br.2, 000, 000 Br.2, 000, 000 
Cost of Goods Sold Cost of Goods Sold 
   [100, 000 units at Br.13 Schedule1 (h)]   [100, 000 units at Br.13 Schedule1 (h)]                             1, 300, 0001, 300, 000
Gross MarginGross Margin                               700, 000                  700, 000
Selling & Administrative Expenses [Schedule 1 (i)]              Selling & Administrative Expenses [Schedule 1 (i)]              577, 800577, 800
Net Operating IncomeNet Operating Income                     122, 200                    122, 200
Interest Expense [Schedule 2(a)]Interest Expense [Schedule 2(a)]                                             14, 00014, 000
Net Income       Net Income             Br. 108, 200  Br. 108, 200

c) Budgeted Balance Sheetc) Budgeted Balance Sheet
Great CompanyGreat Company
Budgeted Balance SheetBudgeted Balance Sheet
 December31, 20x December31, 20x44
                                                               ASSETS                                                               ASSETS
Current assets:Current assets:

Cash [ Schedule 2(a)]Cash [ Schedule 2(a)] Br. 47, 500Br. 47, 500
Accounts ReceivableAccounts Receivable                            120, 000                           120, 000
Raw Materials Inventory                            4, 500Raw Materials Inventory                            4, 500
Finished Goods InventoryFinished Goods Inventory        39, 000       39, 000
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Total current assetsTotal current assets   Br.211, 000   Br.211, 000 

Plant and Equipment:Plant and Equipment:
LandLand    Br.80, 000   Br.80, 000
Building and EquipmentBuilding and Equipment       830, 000      830, 000
Accumulated DepreciationAccumulated Depreciation        (392, 000)   (392, 000)

Plant and Equipment, netPlant and Equipment, net               518, 000518, 000
Total assetsTotal assets                                Br.729, 000 Br.729, 000

LIABILTIES AND STOCKHOLDERS’ EQUITYLIABILTIES AND STOCKHOLDERS’ EQUITY
Current liabilities:Current liabilities:

Accounts payable (raw materials)Accounts payable (raw materials) Br.27, 900Br.27, 900
Stockholders’ equity:Stockholders’ equity:

Common stock, no par                       Br.175, 000Common stock, no par                       Br.175, 000
Retained earningsRetained earnings           526, 100526, 100

Total stockholders’ equityTotal stockholders’ equity                         701, 100    701, 100
Total liabilities and stockholders’ equityTotal liabilities and stockholders’ equity Br.729, 000Br.729, 000

Learning activity 2. Learning activity 2. 
Exercise two: Exercise two: 

Young Corporation produces Tin the projected sales for theYoung Corporation produces Tin the projected sales for the
first quarter of the coming year and the beginning and endingfirst quarter of the coming year and the beginning and ending
inventory data are as follows: inventory data are as follows: 

Unit sales        Unit sales                  100000          100000
Unit price Unit price          Br. 15         Br. 15
Units, beginning inventory                 8,000Units, beginning inventory                 8,000
Units, targeted ending inventory        12000Units, targeted ending inventory        12000

The Tin is moulded and then painted. Each Tin requires 4 kgThe Tin is moulded and then painted. Each Tin requires 4 kg
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of metal, which costs 2.50 per kg. the beginning inventory ofof metal, which costs 2.50 per kg. the beginning inventory of
raw materials is 4000 kg, young wants to have 6000 kg ofraw materials is 4000 kg, young wants to have 6000 kg of
metal  in  inventory  at  the  end  of  the  quarter.  Each  Tinmetal  in  inventory  at  the  end  of  the  quarter.  Each  Tin
produced requires 30 Minutes of direct labour time, which isproduced requires 30 Minutes of direct labour time, which is
billed at Br. Per hour. billed at Br. Per hour. 
Required:Required:

1.1. Prepare  the  a  sales  budget  for  the  firstPrepare  the  a  sales  budget  for  the  first
quarter  quarter  

2.2. Prepare  production  budget  for  the  firstPrepare  production  budget  for  the  first
quarterquarter

3.3. Prepare  a  direct  materials  purchasePrepare  a  direct  materials  purchase
budget for the first quarterbudget for the first quarter

4.4. Prepare a direct labour budget for the firstPrepare a direct labour budget for the first
quarter. quarter. 

1.8  1.8  SUMMARYSUMMARY

Budgeting is the creation of plan of action expressed in financial terms.Budgeting is the creation of plan of action expressed in financial terms.
Budgeting plays a key role in planning, control, and decision-making.Budgeting plays a key role in planning, control, and decision-making.
Budgets,  among  other  things,  force  planning,  serve  to  improveBudgets,  among  other  things,  force  planning,  serve  to  improve
communication and coordination, allocates scarce recourses and usedcommunication and coordination, allocates scarce recourses and used
to evaluate performance.  to evaluate performance.  

The  comprehensive  set  of  budgets  that  covers  all  phases  of  anThe  comprehensive  set  of  budgets  that  covers  all  phases  of  an
organization’s operations is called a master budget. The first step inorganization’s operations is called a master budget. The first step in
preparing a master budget is to forecast sales of the organization’spreparing a master budget is to forecast sales of the organization’s
services or goods. Based on the sales forecast, operational budgets areservices or goods. Based on the sales forecast, operational budgets are
prepared to plan production of services or goods and to outline theprepared to plan production of services or goods and to outline the
acquisition and use of material, labor and other resources. Finally, aacquisition and use of material, labor and other resources. Finally, a
set  of  budget  financial  statements  are  prepared  to  show  what  theset  of  budget  financial  statements  are  prepared  to  show  what  the
organization’s overall financial condition will be if planned operationsorganization’s overall financial condition will be if planned operations
are carried out. are carried out. 
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The success of a budgetary system depends on how seriously humanThe success of a budgetary system depends on how seriously human
factors  are  considered.  To  discourage  dysfunctional  behaviour,factors  are  considered.  To  discourage  dysfunctional  behaviour,
organizations  should  avoid  overemphasizing  budgets  as  a  controlorganizations  should  avoid  overemphasizing  budgets  as  a  control
mechanism and use a participative budgeting process. mechanism and use a participative budgeting process. 

Participative  budgeting  is  the  process  of  allowing  employeesParticipative  budgeting  is  the  process  of  allowing  employees
throughout the organization to have a significant role in developing thethroughout the organization to have a significant role in developing the
budget.  Participative budgeting can result in greater commitment tobudget.  Participative budgeting can result in greater commitment to
meet the budget by those who participated in the process. meet the budget by those who participated in the process. 

Budgeting systems ate costly. They are needed because it is believedBudgeting systems ate costly. They are needed because it is believed
and  assured  that  the  systems  will  help  organizations  make  betterand  assured  that  the  systems  will  help  organizations  make  better
collective operating and financial decisions. collective operating and financial decisions. 

Check your progress  questionCheck your progress  question
1.  CZ is  a  merchandising company  engaged in  the  purchasing and1.  CZ is  a  merchandising company  engaged in  the  purchasing and
selling of electrical appliances. You as a management accountant haveselling of electrical appliances. You as a management accountant have
been asked to prepare a complete master budget for your store forbeen asked to prepare a complete master budget for your store for
June, July and August, so you gather the following data as of may 31,June, July and August, so you gather the following data as of may 31,
2005:2005:
CashCash           $ 21,000          $ 21,000 Accounts Payable    $ 340,000Accounts Payable    $ 340,000
InventoryInventory                  300,000           300,000 Owners' equityOwners' equity       362,000362,000
Accounts receivableAccounts receivable       261,000261,000 Total liabilities andTotal liabilities and
Net furnitures and fixturesNet furnitures and fixtures 120,000120,000 owners'  equityowners'  equity
702,000702,000
Total AssetsTotal Assets 702,000702,000
Recent and projected salesRecent and projected sales

AprilApril $200,000$200,000
MayMay   250,000  250,000
JuneJune   500,000  500,000
JulyJuly   300,000  300,000
AugustAugust   300,000  300,000
SeptemberSeptember   200,000  200,000
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Credit sales are 90% of total sales. Credit accounts are collected 80%Credit sales are 90% of total sales. Credit accounts are collected 80%
in the month following the sale and 20% in the next following month.in the month following the sale and 20% in the next following month.
Assume that bad debts are negligible and can be ignored. The averageAssume that bad debts are negligible and can be ignored. The average
gross profit on sales is 40%.gross profit on sales is 40%.

The policy is to acquire enough inventories each month to equal theThe policy is to acquire enough inventories each month to equal the
following month's  projected sales.  All  purchases are paid for in thefollowing month's  projected sales.  All  purchases are paid for in the
month following purchase. month following purchase. 

Salaries,  wages  and  commissions  average  20%  of  sales:  all  otherSalaries,  wages  and  commissions  average  20%  of  sales:  all  other
variable expenses are 4% of sales. Fixed expenses for rent, propertyvariable expenses are 4% of sales. Fixed expenses for rent, property
taxes, and miscellaneous payroll and other items are $ 40,000 monthly.taxes, and miscellaneous payroll and other items are $ 40,000 monthly.
Assume  that  these  variable  and  fixed  expenses  require  cashAssume  that  these  variable  and  fixed  expenses  require  cash
disbursements each month. Depreciation is $ 2,000 monthly.disbursements each month. Depreciation is $ 2,000 monthly.

In June, $ 40,000 is going to be disbursed for fixtures acquired in May.In June, $ 40,000 is going to be disbursed for fixtures acquired in May.
The May 31 balance of accounts payable includes this amount.The May 31 balance of accounts payable includes this amount.

Assume that a minimum cash balance of $ 20,000 is to be maintained.Assume that a minimum cash balance of $ 20,000 is to be maintained.
Also assume that all borrowings are effective at the beginning of theAlso assume that all borrowings are effective at the beginning of the
month  and  all  repayments  are  made  at  the  end  of  the  month  ofmonth  and  all  repayments  are  made  at  the  end  of  the  month  of
repayment. Interest is paid only at the repaying principal. Interest raterepayment. Interest is paid only at the repaying principal. Interest rate
is  12% per  annum:  round  interest  computation  to  the  nearest  tenis  12% per  annum:  round  interest  computation  to  the  nearest  ten
dollars.dollars.
RequiredRequired
 Prepare  a  budgeted  income  statement  for  the  coming  quarter,  a Prepare  a  budgeted  income  statement  for  the  coming  quarter,  a
budgeted statement of monthly cash receipts and disbursements (forbudgeted statement of monthly cash receipts and disbursements (for
the next 3 months), and a budgeted balance sheet for August 30, 2005.the next 3 months), and a budgeted balance sheet for August 30, 2005.
All  operations  are  evaluated  on  a  before  income tax  basis.  (IgnoreAll  operations  are  evaluated  on  a  before  income tax  basis.  (Ignore
income taxes).income taxes).

2. The following data relates to the operations of Good Life Ltd. a retail2. The following data relates to the operations of Good Life Ltd. a retail
store:store:
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                                 Sales plan 2006                                 Sales plan 2006
May May            Br.  60,000           Br.  60,000
June June       80,000      80,000
July July     100,000    100,000
August August     120,000    120,000

a.a. Selling price per unit Br. 10 Selling price per unit Br. 10 
b.b. Cost of goods per unit is Br.6. Variable operating expenses areCost of goods per unit is Br.6. Variable operating expenses are

20% of sales 20% of sales 
c.c. Inventory is  maintained at  150% of  the next  month’s  sales inInventory is  maintained at  150% of  the next  month’s  sales in

units. units. 
d.d. Fixed operating expenses are Br. 180,000 per year allocated forFixed operating expenses are Br. 180,000 per year allocated for

each month proportionately each month proportionately 

Required: Required: 
A.A. Prepare a purchase budget in Br. for July 2006 Prepare a purchase budget in Br. for July 2006 
B.B. Prepare a budget income statement for July 2006   Prepare a budget income statement for July 2006   

3. Information pertaining to  3. Information pertaining to  Brothers’ co.Brothers’ co. sales revenue as per the sales revenue as per the
plan follows: plan follows: 

        November November December December JanuaryJanuary
February\ February\ 
                               2005    2005                                       20052005          2006        2006                         2006    2006 CashCash
sales  Br. 80000    Br.  80000               Br. 50000           Br. 40000sales  Br. 80000    Br.  80000               Br. 50000           Br. 40000
Credit sales          24000     320000                 170000               120000Credit sales          24000     320000                 170000               120000
Management estimates that 5% of credit sales are uncollectible. Of theManagement estimates that 5% of credit sales are uncollectible. Of the
credit sales that are collectible, 70% are collected in the month of salecredit sales that are collectible, 70% are collected in the month of sale
and  the  remainder  in  the  month  following  the  sale.  Purchases  ofand  the  remainder  in  the  month  following  the  sale.  Purchases  of
inventory  each  month  are  60% of  the  next  month’s  projected  totalinventory  each  month  are  60% of  the  next  month’s  projected  total
sales. All purchases of inventory are on account; 30% are paid in thesales. All purchases of inventory are on account; 30% are paid in the
month of purchase and the remainder is paid in the month followingmonth of purchase and the remainder is paid in the month following
the purchase. the purchase. 

Required: Required: 
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A.A. What  are  budgeted  cash  collections  in  December  2005  formWhat  are  budgeted  cash  collections  in  December  2005  form
November 2005 credit sales.November 2005 credit sales.

B.B. What are total budgeted cash receipts in January 2006? What are total budgeted cash receipts in January 2006? 

C.C. Prepare a schedule for budgeted cash payments for purchasesPrepare a schedule for budgeted cash payments for purchases
for December 2005 and January 2006. for December 2005 and January 2006. 

4. Gorgeous Retail Company4. Gorgeous Retail Company has the following data   has the following data  
Part of the trial balance at March 1 showed:Part of the trial balance at March 1 showed:

DebitDebit  CreditCredit  
Cash Cash                  Br. 12,000                 Br. 12,000
Account receivable Account receivable             39,000            39,000
Allowance for bad debt Allowance for bad debt                                Br.4, 800                               Br.4, 800
Merchandise inventory Merchandise inventory              24,000             24,000
Account payable (Merchandise)Account payable (Merchandise)               18,000               18,000 

The company’s purchase are payable with in 10 days. Assume that oneThe company’s purchase are payable with in 10 days. Assume that one
–third of the purchases of any month are due and paid in the following–third of the purchases of any month are due and paid in the following
month. month. 
The unit invoice cost of the merchandise purchased is Br. 10. At theThe unit invoice cost of the merchandise purchased is Br. 10. At the
end of each month, the company’s policy is to have an inventory equalend of each month, the company’s policy is to have an inventory equal
to 50% of the following month’s unit sales. to 50% of the following month’s unit sales. 
 Past experience indicates that 60% of the billings will  be collected Past experience indicates that 60% of the billings will  be collected
during the month of sale, 30% in the following month, 6 % in the nextduring the month of sale, 30% in the following month, 6 % in the next
following month and 4% will be uncollectible. following month and 4% will be uncollectible. 
Sales data are as follows: Sales data are as follows: 

   Selling price per unit    Selling price per unit                   Br.  30                  Br.  30
   January actual sales revenue                          30000   January actual sales revenue                          30000
   February actual sales revenue                         90000   February actual sales revenue                         90000

March estimated sales revenue                        72000March estimated sales revenue                        72000
April estimated sales revenue                           54000April estimated sales revenue                           54000
May estimated sales revenue                            96000May estimated sales revenue                            96000
Total sales expected for the year Total sales expected for the year            900,000           900,000
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The company’s fiscal year begins January 1. Exclusive of bad debts, theThe company’s fiscal year begins January 1. Exclusive of bad debts, the
total  budgeted selling and administrative expenses for  the year aretotal  budgeted selling and administrative expenses for  the year are
estimated  at  Br.  141,000  of  which  Br.  42000  is  fixed  expensesestimated  at  Br.  141,000  of  which  Br.  42000  is  fixed  expenses
(inclusive  of  a  Br.  18,000 annual  depreciation  charge).  These  fixed(inclusive  of  a  Br.  18,000 annual  depreciation  charge).  These  fixed
expenses are incurred uniformly throughout the year. The balance ofexpenses are incurred uniformly throughout the year. The balance of
selling and administrative expense varies with sales. Expenses are paidselling and administrative expense varies with sales. Expenses are paid
as incurred. as incurred. 
RequiredRequired:  prepare  a  cash  budget  for  March  and  April.  (Provide  a:  prepare  a  cash  budget  for  March  and  April.  (Provide  a
supporting schedule of cash collection.supporting schedule of cash collection.
                    

1. 9 ANSWER KEY TO LEARNING ACTIVITY QUESTIONS 1. 9 ANSWER KEY TO LEARNING ACTIVITY QUESTIONS 

Learning Activity 1. Learning Activity 1. 
1.        Forces periodic planning 1.        Forces periodic planning 

     Fosters coordination, integration and communication      Fosters coordination, integration and communication 
     Promotes continuous improvement      Promotes continuous improvement 
    Guides performance     Guides performance 
     Facilitates evaluation and control      Facilitates evaluation and control 
     Create cost awareness      Create cost awareness 

2.2. Master  budget  is  a  company’s  overall  financial  plan  for  theMaster  budget  is  a  company’s  overall  financial  plan  for  the
coming year or other planning period, which usually includes ancoming year or other planning period, which usually includes an
operating  budget,  a  cash  budget  and  projected  financialoperating  budget,  a  cash  budget  and  projected  financial
statements.  statements.  

3. Problem of conflict due to conflicting interest between departments.3. Problem of conflict due to conflicting interest between departments.
    Imposed budget problem    Imposed budget problem
    Use of Budget as check up device for individual performance     Use of Budget as check up device for individual performance 
    Unwise adherence to budget     Unwise adherence to budget 
Learning activity 2. Learning activity 2. 
1. Sales budget 1. Sales budget 
        Units……………………100000        Units……………………100000
                XX unit price …………...   unit price …………...  Br. 15Br. 15

Sales                  Br. Sales                  Br. 15000001500000
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2. Production budget 2. Production budget 
Sales (in units)                                100000Sales (in units)                                100000

           Desired ending inventory                             Desired ending inventory                  1200012000
                    Total needs                           112,000                    Total needs                           112,000
           Less: beginning inventory            Less: beginning inventory         (8,000)(8,000)

   Units to be produced                       Units to be produced                    104,000104,000
3.3. Direct materials budget Direct materials budget 

Units to be produced Units to be produced 104,000104,000
Direct materials per unit (kg)            x        Direct materials per unit (kg)            x                  4          4
Production needs (kg)                              416,000Production needs (kg)                              416,000
Desired ending inventory (kg)                  Desired ending inventory (kg)                     6,000   6,000
       Total needs (kg)                               422,000       Total needs (kg)                               422,000
Less: Beginning inventory (kg)                Less: Beginning inventory (kg)                  (4,000)  (4,000)
Materials to be purchased (kg)                 418,000Materials to be purchased (kg)                 418,000
Cost per kg                                         X    Cost per kg                                         X      Br. 2.50  Br. 2.50
Total purchased cost                         Br. Total purchased cost                         Br. 1,045,0001,045,000

4.4. Direct labour budget Direct labour budget 
Units to be produced Units to be produced         104,000104,000
Labour: Time per unit                      x        Labour: Time per unit                      x                0.5        0.5
Total hours needed                                 Br. 2000Total hours needed                                 Br. 2000
Cost per hour                                    x       Cost per hour                                    x           Br. 9    Br. 9
Total direct labour cost                       Br.Total direct labour cost                       Br. 468,000 468,000

UNIT II. FLEXIBLE BUDGETS                 UNIT II. FLEXIBLE BUDGETS                 

Contents:Contents:
2.0. Introduction 2.0. Introduction 
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2.0. Learning objectives 2.0. Learning objectives 
2.1. Master Budget Versus Flexible Budget  2.1. Master Budget Versus Flexible Budget  
2.2.2.2.Flexible budget preparationFlexible budget preparation
2.3.2.3.  Flexible budget approach for variance analysis Flexible budget approach for variance analysis
2.42.4  Chapter Summery  Chapter Summery 
2.52.5   Answer Key for learning activity and check your progress  Answer Key for learning activity and check your progress

questions questions 

2.0.  INTRODUCTION2.0.  INTRODUCTION

We have learned in Chapter I that managers quantify their plans in theWe have learned in Chapter I that managers quantify their plans in the
form  of  budget  and  formal  budgeting  procedures  result  inform  of  budget  and  formal  budgeting  procedures  result  in
comprehensive operational  and financial  budgets for future periods.comprehensive operational  and financial  budgets for future periods.
These budgets guide managers and employees as they make their dailyThese budgets guide managers and employees as they make their daily
decisions  and  as  they  try  to  anticipate  future  problems  anddecisions  and  as  they  try  to  anticipate  future  problems  and
opportunities. In this chapter we focuses on how managers use flexibleopportunities. In this chapter we focuses on how managers use flexible
budgets as aids for planning and controlling. Recall that a key elementbudgets as aids for planning and controlling. Recall that a key element
of control system is feedback –the comparison of actual performanceof control system is feedback –the comparison of actual performance
with planned performance. This chapter also provides an overview ofwith planned performance. This chapter also provides an overview of
how budgeting helps performance evaluation.   how budgeting helps performance evaluation.   

This chapter will have three basic sections: master budget Vs flexibleThis chapter will have three basic sections: master budget Vs flexible
budget,  flexible  budget  preparation  and  use  of  flexible  budget  forbudget,  flexible  budget  preparation  and  use  of  flexible  budget  for
variance analysis.variance analysis.

2.1. LEARNING OBJECTIVES2.1. LEARNING OBJECTIVES

Upon a successful completion of this chapter, you should be able to:Upon a successful completion of this chapter, you should be able to:

 Distinguish between flexible budgets and master (static) budgetDistinguish between flexible budgets and master (static) budget

 Understand the performance evaluation relationship between master (static)Understand the performance evaluation relationship between master (static)
budgets and flexible budgets budgets and flexible budgets 

 Prepare flexible budgets for planning and controlling purpose Prepare flexible budgets for planning and controlling purpose 

 Use  the  flexible  budget  approach  to  compute  sales  volume  variances  andUse  the  flexible  budget  approach  to  compute  sales  volume  variances  and
flexible budget variances. flexible budget variances. 
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2.2  MASTER  BUDGET  (STATIC  BUDGETS)  VS  FLEXIBLE2.2  MASTER  BUDGET  (STATIC  BUDGETS)  VS  FLEXIBLE
BUDGET BUDGET 

2.2.1. A static budget 2.2.1. A static budget 

All  master budgets discussed in the previous chapter are  All  master budgets discussed in the previous chapter are  static orstatic or
inflexible inflexible because they assume fixed level of activity. By definition abecause they assume fixed level of activity. By definition a
static budget is not adjusted or altered after it is drawn up, static budget is not adjusted or altered after it is drawn up, regardlessregardless
of changes in volume, cost drivers, or other conditions duringof changes in volume, cost drivers, or other conditions during
the budget periodthe budget period. In other words a static budget prepared for only. In other words a static budget prepared for only
one activity level (for example one volume of sales activity). Becauseone activity level (for example one volume of sales activity). Because
static budgets depend on a particular level of activity,  they are notstatic budgets depend on a particular level of activity,  they are not
sufficiently  informative  when  it  comes  to  preparing  performancesufficiently  informative  when  it  comes  to  preparing  performance
report. report. 

To illustrate  To illustrate  supposesuppose  Evergreen Company prepares a budget basedEvergreen Company prepares a budget based
on  detailed  expectation  for  the  forthcoming  month.  Evergreenon  detailed  expectation  for  the  forthcoming  month.  Evergreen
Company’s planned to produce and sale 9,000 units.  However, actualCompany’s planned to produce and sale 9,000 units.  However, actual
production and sales volume units turned out to be only 7, 000 unitsproduction and sales volume units turned out to be only 7, 000 units
instead of the original 9,000 units. A performance report comparinginstead of the original 9,000 units. A performance report comparing
the actual production costs and sales amount with the planned is giventhe actual production costs and sales amount with the planned is given
in Exhibit 2-1.  in Exhibit 2-1.  

Exhibit 2-1: Evergreen Company
Performance Report

ParticularsParticulars ActualActual
MasterMaster
BudgetBudget

MasterMaster
(static)(static)
BudgetBudget
VariancesVariances

UnitsUnits 7,000 units7,000 units 9,000 units9,000 units 2,000  units2,000  units
UU

SalesSales Br.Br.
217,000217,000

Br.Br.
279,000279,000

Br.  62,000Br.  62,000
UU

Variable ExpensesVariable Expenses

       *       * Br.Br. Br.Br. Br. 37,730 FBr. 37,730 F
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Manufacturing Manufacturing 151,270151,270 189,000189,000
       * Selling       * Selling           5,00          5,00

00
          5,40          5,40
00

           400 F           400 F

       *       *
Administrative Administrative 

          2,00          2,00
00

          1,80          1,80
00

           200           200
UU

Total  VariableTotal  Variable
ExpenseExpense

Br.Br.
158,270158,270

Br.Br.
196,200196,200

Br. 37,930 FBr. 37,930 F

ContributionContribution
Margin Margin 

  Br.  Br.
58,73058,730

  Br.  Br.
82,80082,800

Br.  24,070Br.  24,070
UU

Fixed ExpensesFixed Expenses

       *       *
Manufacturing Manufacturing 

Br. 37,300Br. 37,300 Br. 37,000Br. 37,000            300           300
UU

       *Selling &       *Selling &
Administrative Administrative 

      33,000      33,000       33,000      33,000                ---               ---

Total  FixedTotal  Fixed
Expenses Expenses 

Br. 70,300Br. 70,300 Br. 70,000Br. 70,000            300           300
UU

OperatingOperating
Income (Loss)Income (Loss)

Br.Br.
(11,570)(11,570)

Br.Br.
12,80012,800

Br.  24,370Br.  24,370
UU

N.B.N.B. Master budget variance (static budget variance) is the variance Master budget variance (static budget variance) is the variance
of actual result from the master budget. of actual result from the master budget. 

It is customary to label variances favorable (F) or unfavorable (U).  The label It is customary to label variances favorable (F) or unfavorable (U).  The label 
indicates whether the target or the actual figure is larger. The way in which labels indicates whether the target or the actual figure is larger. The way in which labels 
are applied depends on the item for which a variance is computed. If the item for are applied depends on the item for which a variance is computed. If the item for 
which the variance is computed is a revenue or profit item, favorable variances are which the variance is computed is a revenue or profit item, favorable variances are 
those for which actual is greater than the target; unfavorable variances are those for those for which actual is greater than the target; unfavorable variances are those for 
which actual is less than the target (or the budget). If the item for which the variancewhich actual is less than the target (or the budget). If the item for which the variance
is computed is a cost or expense item, favorable variances are those for which actual is computed is a cost or expense item, favorable variances are those for which actual 
is less than the target. Therefore, if actual cost is greater than target cost, the is less than the target. Therefore, if actual cost is greater than target cost, the 
variance will be labeled unfavorable.variance will be labeled unfavorable.

Now according to the report,  unfavorable variance occurred for theNow according to the report,  unfavorable variance occurred for the
operating income. However, there is something fundamentally wrongoperating income. However, there is something fundamentally wrong
with the report. Actual unit level of 7000 units results are comparedwith the report. Actual unit level of 7000 units results are compared
with a planned result for 9000units. Under normal circumstances wewith a planned result for 9000units. Under normal circumstances we
would expect lesser income at lower activity level. would expect lesser income at lower activity level. 
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To create a meaningful performance report, actual revenues and costsTo create a meaningful performance report, actual revenues and costs
and expected revenues and costs must be compared at the same leveland expected revenues and costs must be compared at the same level
of activity. Since actual activity level often differs from planned activityof activity. Since actual activity level often differs from planned activity
level, some method is needed to compare what the planned revenueslevel, some method is needed to compare what the planned revenues
and costs should have been for the actual  activity level.   That  is  aand costs should have been for the actual  activity level.   That  is  a
flexible budget. flexible budget. 

Flexible budgetsFlexible budgets, which are budgets designed to direct management, which are budgets designed to direct management
to  areas  of  actual  financial  performance  that  desire  attention.to  areas  of  actual  financial  performance  that  desire  attention.
Managers can apply this same basic process to control important areasManagers can apply this same basic process to control important areas
of performance such as quality or customer service.of performance such as quality or customer service.

2.2.2 Flexible Budget (Dynamic Budget)2.2.2 Flexible Budget (Dynamic Budget)

Actual activity may differ significantly from budgeted activity becauseActual activity may differ significantly from budgeted activity because
of an unexpected labor strike, cancellation of an order, an unexpectedof an unexpected labor strike, cancellation of an order, an unexpected
large new production contract, and other factors. In contrast to thelarge new production contract, and other factors. In contrast to the
performance report based only on comparing the master budget to theperformance report based only on comparing the master budget to the
actual  results,  a  more useful  benchmark for  analysis  is  the  flexibleactual  results,  a  more useful  benchmark for  analysis  is  the  flexible
budget.  A  flexible  budget  (sometimes  called  a  variable  budget)  isbudget.  A  flexible  budget  (sometimes  called  a  variable  budget)  is
budget  that  can  easily  be  adjusted  for  differences  in  the  level  ofbudget  that  can  easily  be  adjusted  for  differences  in  the  level  of
activity.  It  provides  managers  more useful  information for  planningactivity.  It  provides  managers  more useful  information for  planning
and better  basis  for  comparing performance than,  a  static  or  fixedand better  basis  for  comparing performance than,  a  static  or  fixed
budget. budget. 

In performance evaluation, a master budget is kept fixed or static toIn performance evaluation, a master budget is kept fixed or static to
serve as a benchmark for evaluating performance. It shows revenuesserve as a benchmark for evaluating performance. It shows revenues
and costs at only the originally planned levels of activity.  However, aand costs at only the originally planned levels of activity.  However, a
flexible budget will be prepared at the actual activity level. The flexibleflexible budget will be prepared at the actual activity level. The flexible
budget is identical to the master budget in format, but managers maybudget is identical to the master budget in format, but managers may
prepare it for any level of activity. prepare it for any level of activity. 

2.2.3. Distinguishing Features of Flexible Budget 2.2.3. Distinguishing Features of Flexible Budget 
Flexible budgets have several desirable characteristics. They include: Flexible budgets have several desirable characteristics. They include: 

i.i. Cover a range of activityCover a range of activity
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ii.ii. Are dynamic Are dynamic 
iii.iii. Facilitate performance measurement.Facilitate performance measurement.

Flexible Budget Cover a Range of Activity.Flexible Budget Cover a Range of Activity. Accurate predictions of Accurate predictions of
activity levels are sometimes hard to make, and many managers findactivity levels are sometimes hard to make, and many managers find
they make more effective decisions with the aid of flexible budgets. Inthey make more effective decisions with the aid of flexible budgets. In
other words flexible budgets can help managers deal with uncertaintyother words flexible budgets can help managers deal with uncertainty
by allowing them to see the expected outcomes for range of activity. Itby allowing them to see the expected outcomes for range of activity. It
can be used to generate financial  results for a number of plausiblecan be used to generate financial  results for a number of plausible
scenarios. scenarios. 

Flexible Budget Are Dynamic.Flexible Budget Are Dynamic. Flexible budgets allow managers to Flexible budgets allow managers to
adjust plans easily when activity level differs from the expected level.adjust plans easily when activity level differs from the expected level.
Such budgets address “what is” rather than “what was” or “what wasSuch budgets address “what is” rather than “what was” or “what was
expected”. This dynamic nature of flexible budget makes them a veryexpected”. This dynamic nature of flexible budget makes them a very
useful decision making tool for management. useful decision making tool for management. 

Flexible Budget Facilitate Performance Measurement.Flexible Budget Facilitate Performance Measurement. Measuring Measuring
efficiency is an important role of performance report.  Fixed budgetsefficiency is an important role of performance report.  Fixed budgets
are useful  for  measuring effectiveness,  i.e.,  achievement  of  goal.  Inare useful  for  measuring effectiveness,  i.e.,  achievement  of  goal.  In
some cases, however, fixed budgets do not identify the question, “whatsome cases, however, fixed budgets do not identify the question, “what
should the result be, given the actual level of activity”.  In other words,should the result be, given the actual level of activity”.  In other words,
the  flexible-budget  approach  says,  “Give  me  any  activity  level  youthe  flexible-budget  approach  says,  “Give  me  any  activity  level  you
choose,  and  I’ll  provide  a  budget  tailored  to  that  particular  level.”choose,  and  I’ll  provide  a  budget  tailored  to  that  particular  level.”
Whenever  actual  and  budgeted  activity  is  significantly  different,  aWhenever  actual  and  budgeted  activity  is  significantly  different,  a
flexible budget variance report provides a better measure of efficiencyflexible budget variance report provides a better measure of efficiency
than a report based on a fixed budget.than a report based on a fixed budget.

To summarize, flexible budget can be useful either before or after the period in 
question. It can help managers choose a level of operations (expected level of 
activity) and prepare the budget. It can also be helpful at the end of the period when 
managers are trying to analyze actual results.   
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Learning Activity-1Learning Activity-1
1.1. What is a static budget?What is a static budget?
………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………
2.2. What is a flexible budget? Identify its major features? What is a flexible budget? Identify its major features? 
………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………

2.3. FLEXIBLE BUDGETING PROCESS 2.3. FLEXIBLE BUDGETING PROCESS 

The following steps are needed to develop a flexible budget. The following steps are needed to develop a flexible budget. 
i.i. Determine the range of activity the budget should cover (becauseDetermine the range of activity the budget should cover (because

cost  behavior  patterns may be different  in  different  ranges ofcost  behavior  patterns may be different  in  different  ranges of
activity)activity)

ii.ii. Determine the cost and revenue behavior pattern for each costDetermine the cost and revenue behavior pattern for each cost
included in the budget. included in the budget. 

iii.iii. Select the activity levels for which budgets will be prepared. Select the activity levels for which budgets will be prepared. 
iv.iv. Prepared a flexible budget using the cost behavior data and thePrepared a flexible budget using the cost behavior data and the

selected activity level. selected activity level. 
Let’s prepare a flexible budget for the EvergreenLet’s prepare a flexible budget for the Evergreen Company, which is Company, which is
planning to use a  flexible  budgeting system to  plan and control  itsplanning to use a  flexible  budgeting system to  plan and control  its
operations. Evergreen made the following cost and revenue estimatesoperations. Evergreen made the following cost and revenue estimates
for budgeting purposes: for budgeting purposes: 

Budget Formula Per Unit Budget Formula Per Unit 

SalesSales BrBr. 31.00. 31.00
Variable CostsVariable Costs

               * Manufacturing                * Manufacturing Br. 21.00Br. 21.00
               * Selling                * Selling         0.60        0.60

              * Administrative               * Administrative                 0.200.20
     Total Variable Costs      Total Variable Costs Br. Br. 21.8021.80
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Contribution Margin Contribution Margin    Br.    Br. 9.209.20
Budget Formula Per Month Budget Formula Per Month 

     Fixed Costs     Fixed Costs
           * Manufacturing            * Manufacturing Br. 37,000Br. 37,000

           * Selling and administrative            * Selling and administrative             33,00033,000
Total fixed costs Total fixed costs BrBr. 70,000. 70,000

Instruction:Instruction: Prepared  a  flexible  budget  for  the  next  month  using Prepared  a  flexible  budget  for  the  next  month  using
7,000, 8,000, and 9,000 units as activity level.  Evergreen Company’s7,000, 8,000, and 9,000 units as activity level.  Evergreen Company’s
cost  functions  or  flexible  budget  formulas  are  believed  to  be  validcost  functions  or  flexible  budget  formulas  are  believed  to  be  valid
within the range of 7,000 to 9,000 units.  At what level of activity doeswithin the range of 7,000 to 9,000 units.  At what level of activity does
the company breakeven?the company breakeven?

Exhibit 2.2 Evergreen Company
Flexible Budget 

Flexible Budgets For Various Activity LevelsFlexible Budgets For Various Activity Levels

7,000 units7,000 units 8,000 units8,000 units
9,0009,000
units units 

SalesSales Br. 217,000Br. 217,000 Br. 248,000Br. 248,000
Br.Br.
279,000279,000

Variable CostsVariable Costs

      * Manufacturing      * Manufacturing Br. 147,000Br. 147,000 Br. 168,000Br. 168,000
Br.Br.
189,000189,000

     * Selling     * Selling           4,200          4,200           4,800          4,800
         5,40         5,40
00

     * Administrative      * Administrative           1,400          1,400           1,600          1,600
         1,80         1,80
00

Total Variable CostsTotal Variable Costs Br. 152,600Br. 152,600 Br. 174,400Br. 174,400
Br.Br.
196,200196,200

Contribution marginContribution margin   Br. 64,400  Br. 64,400 Br. 73,600Br. 73,600
Br.Br.
82,80082,800

Fixed costsFixed costs

     * Manufacturing      * Manufacturing Br. 37,000Br. 37,000 Br. 37,000Br. 37,000 Br.Br.
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37,00037,000
    *Selling  and    *Selling  and
administrativeadministrative       33,000      33,000       33,000      33,000

       33,00       33,00
00

Total fixed costsTotal fixed costs Br. 70,000Br. 70,000 Br. 70,000Br. 70,000
Br.Br.
70,00070,000

Operating  incomeOperating  income
(loss)(loss) Br. (5,600)Br. (5,600) Br. 3,600Br. 3,600

B.B.
12,80012,800

2.4. VARIANCE ANALYSIS-FLEXIBLE BUDGET APPROACH  2.4. VARIANCE ANALYSIS-FLEXIBLE BUDGET APPROACH  

Comparing  the  flexible  budget  to  actual  results  accomplishes  anComparing  the  flexible  budget  to  actual  results  accomplishes  an
important  performance  evaluation  purpose.  There  are  basically  twoimportant  performance  evaluation  purpose.  There  are  basically  two
reasons why actual  results might not have confirmed to the masterreasons why actual  results might not have confirmed to the master
budget:budget:

i.i. Sales  and  other  cost-driver  activities  were  not  the  same  asSales  and  other  cost-driver  activities  were  not  the  same  as
originally forecasted. originally forecasted. 

ii.ii. Revenues or variable costs per unit and fixed costs per periodRevenues or variable costs per unit and fixed costs per period
were not as expected. were not as expected. 

Flexible Budget Variances: -Flexible Budget Variances: - the difference or variances between the the difference or variances between the
flexible  budget and actual  results  for  actual  activity  level  achieved.flexible  budget and actual  results  for  actual  activity  level  achieved.
This  variance  cannot  be  due  to  activity  levels  and must  be  due  toThis  variance  cannot  be  due  to  activity  levels  and must  be  due  to
departure  of  actual  costs  or  revenues  from flexible-budget  formuladeparture  of  actual  costs  or  revenues  from flexible-budget  formula
amounts.amounts.

Activity level variances: -Activity level variances: - (also known as Sales Volume Variance) is (also known as Sales Volume Variance) is
the difference or variances between the master budget amount and thethe difference or variances between the master budget amount and the
flexible budget amounts. This difference is due to activity (sales) levels.flexible budget amounts. This difference is due to activity (sales) levels.
Unit selling prices, unit variable costs and fifed costs are held constantUnit selling prices, unit variable costs and fifed costs are held constant
between the master budget and the flexible budget for actual activitybetween the master budget and the flexible budget for actual activity
level.  level.  
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The  sum  of  the  activity  level  variances  and  the  flexible  budgetThe  sum  of  the  activity  level  variances  and  the  flexible  budget
variances equal the variances equal the total of the master budget variances.total of the master budget variances.  

To illustrate,To illustrate, refer the data given in for Evergreen Company. Exhibit refer the data given in for Evergreen Company. Exhibit
2.3 shows a condensed result of the static (master) budget variance,2.3 shows a condensed result of the static (master) budget variance,
the sales activity variance, and the flexible-budget variance. the sales activity variance, and the flexible-budget variance. 

Exhibit 2.3 Evergreen Company
Summary of Performance 

ActualActual
ResultsResults

FlexibleFlexible
BudgetBudget

MasterMaster
BudgetBudget

FlexibleFlexible
BudgetBudget
VarianceVariance

SalesSales
ActivityActivity
VariancesVariances

UnitsUnits 7,0007,000 7,0007,000 9,0009,000 -- 2,000 U2,000 U

SalesSales
Br.Br.
217,000217,000

Br.Br.
217,000217,000

Br.Br.
279000279000 --

Br.  62,000Br.  62,000
UU

VariableVariable
costscosts

      158,2      158,2
7070

       152,6       152,6
0000

          19          19
6,2006,200

Br.5,Br.5,
670 U670 U 43,600 F43,600 F

ContributioContributio
n margin n margin 

Br.Br.
58,73058,730

Br.Br.
64,40064,400

Br.Br.
82,80082,800

Br.  5,670Br.  5,670
UU

Br.  18,400Br.  18,400
UU

Fixed CostsFixed Costs       70,30      70,30
00

      70,00      70,00
00

      70,0      70,0
0000 300 U300 U --

OperatingOperating
IncomeIncome
(loss)(loss)

Br.Br.
(11,570)(11,570)

Br.Br.
(5,600)(5,600)

Br.Br.
12,80012,800

Br.5,Br.5,
970 U970 U

Br.18,Br.18,
400 U400 U

**UU or   or  F  F  indicates whether the variances are unfavorable or favorable,indicates whether the variances are unfavorable or favorable,
respectively. respectively. 

Total master budget variance (TMBV) = ALF + FBVTotal master budget variance (TMBV) = ALF + FBV
Where TMBV = Where TMBV = Total Master Budget VarianceTotal Master Budget Variance

ALF ALF == Activity Level Variance Activity Level Variance 
FBVFBV == Flexible Budget Variance Flexible Budget Variance 

Thus, the total master budget variance for Evergreen Co. amounts toThus, the total master budget variance for Evergreen Co. amounts to
Br. 24,370 unfavorable (Br. 5970 U + Br. 18400 U). The sum of theBr. 24,370 unfavorable (Br. 5970 U + Br. 18400 U). The sum of the
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activity-level  variances  here  equals  sales-activity  variances  becauseactivity-level  variances  here  equals  sales-activity  variances  because
sales are the only activity used as a cost driver. sales are the only activity used as a cost driver. 

Managers  use comparisons between actual  results,  master budgets,Managers  use comparisons between actual  results,  master budgets,
and  flexible  budgets  to  evaluate  organizational  performance.  Whenand  flexible  budgets  to  evaluate  organizational  performance.  When
evaluating  performance,  it  is  useful  to  distinguish  betweenevaluating  performance,  it  is  useful  to  distinguish  between
effectiveness-the degrees to which a goal, objective, or target is met-effectiveness-the degrees to which a goal, objective, or target is met-
and efficiency-the degree to  which inputs  are used in  relation to aand efficiency-the degree to  which inputs  are used in  relation to a
given level of outputs. given level of outputs. 

Performance may be effective, efficient, both, or neither. For example,Performance may be effective, efficient, both, or neither. For example,
Evergreen Co.  set  a  master  budget  objective  of  manufacturing andEvergreen Co.  set  a  master  budget  objective  of  manufacturing and
selling  9,000 units.  Only  7,000 units  were  actually  made  and  sold,selling  9,000 units.  Only  7,000 units  were  actually  made  and  sold,
however.  Performance, as measured by sales-activity variances, washowever.  Performance, as measured by sales-activity variances, was
ineffective because the sales objective was not met.ineffective because the sales objective was not met.

 Was Evergreen’s performance efficient? Managers judge the degree of Was Evergreen’s performance efficient? Managers judge the degree of
efficiency  by  comparing  actual  outputs  achieved  (7,000  units)  withefficiency  by  comparing  actual  outputs  achieved  (7,000  units)  with
actual  inputs  (such  as  the  quantity  of  direct  materials  and  directactual  inputs  (such  as  the  quantity  of  direct  materials  and  direct
labor).  The  less  input  used  to  produce  a  given  output,  the  morelabor).  The  less  input  used  to  produce  a  given  output,  the  more
efficient the operation. Evergreen was inefficient in its use of a numberefficient the operation. Evergreen was inefficient in its use of a number
of  inputs.   In  the  next  Chapter,  direct  material,  direct  labor  andof  inputs.   In  the  next  Chapter,  direct  material,  direct  labor  and
variable and fixed overhead flexible-budget variances will be discussedvariable and fixed overhead flexible-budget variances will be discussed
in detail.in detail.

Flexible-budget variances measure the efficiency of operations at theFlexible-budget variances measure the efficiency of operations at the
actual level of activity. The flexible-budget variances shown in columnactual level of activity. The flexible-budget variances shown in column
(4) of Exhibit 2.3 total Br. 5,970 unfavorable.  The total flexible-budget(4) of Exhibit 2.3 total Br. 5,970 unfavorable.  The total flexible-budget
variance arises from sales prices received and the variable and fixedvariance arises from sales prices received and the variable and fixed
costs incurred.  Evergreen Co. had no difference between actual salescosts incurred.  Evergreen Co. had no difference between actual sales
price  and  the  flexible-budgeted  sales  price,  so  the  focus  is  on  theprice  and  the  flexible-budgeted  sales  price,  so  the  focus  is  on  the
differences between actual costs and flexible-budgeted costs at actualdifferences between actual costs and flexible-budgeted costs at actual
7,000-unit level of activity. 7,000-unit level of activity. 

Sales-activity variances measure how effective managers have been inSales-activity variances measure how effective managers have been in
meeting the planned sales objective. In Evergreen Co., sales activitymeeting the planned sales objective. In Evergreen Co., sales activity
fell 2,000 units short of the planned level. The sales-activity variancesfell 2,000 units short of the planned level. The sales-activity variances
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(totaling Br. 18,400 U) are unaffected by any changes in unit prices or(totaling Br. 18,400 U) are unaffected by any changes in unit prices or
variable  costs.  Why?  Because  the  same  budgeted  unit  prices  andvariable  costs.  Why?  Because  the  same  budgeted  unit  prices  and
variable costs are used in constructing both the flexible and mastervariable costs are used in constructing both the flexible and master
budgets. Therefore, all unit prices and variable costs are held constantbudgets. Therefore, all unit prices and variable costs are held constant
in columns (2) and (3) of Exhibit 2.3. in columns (2) and (3) of Exhibit 2.3. 

Note that, in addition to the above, all variances are affected by theNote that, in addition to the above, all variances are affected by the
care used in formulating credible budgeting or standard amounts. care used in formulating credible budgeting or standard amounts. 

In the next chapter will show how analysis uses standards to subdivide
these  variances  (flexible  budget  variance)  into  price  and  efficiency
components.

67



Learning Activity-2Learning Activity-2
1.1. List out the steps for preparing flexible budget.List out the steps for preparing flexible budget.
2.2. The following data pertains to X-company budget for April:The following data pertains to X-company budget for April:

Selling price per unit…………………………Br. 180Selling price per unit…………………………Br. 180
Variable Costs per unit: Variable Costs per unit: 

Direct Materials……………………………..      60Direct Materials……………………………..      60
Direct Labor ………………………………...     16Direct Labor ………………………………...     16
Factory overhead ……………………………     12Factory overhead ……………………………     12
Marketing and administrative ………………      11Marketing and administrative ………………      11

  Fixed costs:  Fixed costs:
Manufacturing ………………………………     276,000Manufacturing ………………………………     276,000
Marketing and administrative ………………     434,000Marketing and administrative ………………     434,000

Required: Required: 
a.a. Prepare a flexible budget for April, showing expected results at each ofPrepare a flexible budget for April, showing expected results at each of

three levels       of volume: 10000 units, 12000 units and 14000 units.three levels       of volume: 10000 units, 12000 units and 14000 units.
b.b. Prepare a variance analysis table (as Exhibit 2.3) assumingPrepare a variance analysis table (as Exhibit 2.3) assuming

the company originally planned and has actual sales volumethe company originally planned and has actual sales volume
of 10000 units and actual result as follows:of 10000 units and actual result as follows:

           Sales  …………………. Br. 1850000           Sales  …………………. Br. 1850000
           Variable costs …………      1120000           Variable costs …………      1120000
            Fixed costs …………...       705,000            Fixed costs …………...       705,000

2.4 SUMMARY2.4 SUMMARY

The budget that provides a firm with a capability to compute expectedThe budget that provides a firm with a capability to compute expected
revenues and costs for  range of  activity is  called a flexible budget.revenues and costs for  range of  activity is  called a flexible budget.
Flexible budgeting has three major uses: Flexible budgeting has three major uses: 
 It  can  be  used  to  prepare  the  budget  before  the  fact  for  theIt  can  be  used  to  prepare  the  budget  before  the  fact  for  the

expected level of activity expected level of activity 
 Because flexible budgeting can determine what revenues and costsBecause flexible budgeting can determine what revenues and costs

should be at various levels of activity, the budget can be used aftershould be at various levels of activity, the budget can be used after
the fact to compute what costs should have been for the actualthe fact to compute what costs should have been for the actual
level of activity. Once expected costs are known for the actual levellevel of activity. Once expected costs are known for the actual level
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of  activity,  a  performance  report  that  compares  those  expectedof  activity,  a  performance  report  that  compares  those  expected
revenues and costs to actual revenues and costs can be prepared revenues and costs to actual revenues and costs can be prepared 

 It can help the managers deal with uncertainty by allowing them toIt can help the managers deal with uncertainty by allowing them to
see the expected outcomes for a range of activity. see the expected outcomes for a range of activity. 

Flexible budgeting is the key to providing the frequent feedback thatFlexible budgeting is the key to providing the frequent feedback that
managers need to exercise control and effectively carry out the plansmanagers need to exercise control and effectively carry out the plans
of an organization. of an organization. 
Variance  analysis  using  flexible  budget  enables  the  managers  toVariance  analysis  using  flexible  budget  enables  the  managers  to
separate the effects of sales volume from other explanations of why theseparate the effects of sales volume from other explanations of why the
static (master) budget was not achieved. We have identified flexiblestatic (master) budget was not achieved. We have identified flexible
budget variance and activity level variance. The activity level variancebudget variance and activity level variance. The activity level variance
measures  the  organizations  effectiveness  and  the  flexible  budgetmeasures  the  organizations  effectiveness  and  the  flexible  budget
variance is often a measure of efficiency though it is also affected byvariance is often a measure of efficiency though it is also affected by
changes in prices and unit costs. changes in prices and unit costs. 

  Check your progress  questionCheck your progress  question
1.1. Define flexible budget and how it differs from a static budget. WhatDefine flexible budget and how it differs from a static budget. What

is the deficiency of a static budget on performance analysis?is the deficiency of a static budget on performance analysis?
2.2. Zenit  Plc.   developed  a  new  perfume  called  “virgin”.  At  theZenit  Plc.   developed  a  new  perfume  called  “virgin”.  At  the

beginning of the year, Zenit budgeted the following manufacturingbeginning of the year, Zenit budgeted the following manufacturing
costs based on production of 100000 bottles of Virgin: costs based on production of 100000 bottles of Virgin: 

Direct materials …………..              Br. 400,000Direct materials …………..              Br. 400,000
Direct lab our…………….                      230,000Direct lab our…………….                      230,000
Variable overhead ……….Variable overhead ………. 310,000310,000
Fixed overhead…………..Fixed overhead………….. 440,000 440,000 

    Total manufacturing costs     Total manufacturing costs      Br.      Br. 1,380,0001,380,000
 Demand for  Virgin  was  disappointing and  by  the  end  of  the  year Demand for  Virgin  was  disappointing and  by  the  end  of  the  year
production had been 75000 bottles. Actual costs were as follows:production had been 75000 bottles. Actual costs were as follows:

Direct materials …………..               Br.  315,000Direct materials …………..               Br.  315,000
Direct lab our…………….                       176,250Direct lab our…………….                       176,250
Variable overhead ……….Variable overhead ………. 255,000255,000
Fixed overhead…………..Fixed overhead………….. 400,000 400,000 

    Total manufacturing costs     Total manufacturing costs      Br.      Br. 1,146,2501,146,250
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Required: Required: 
a.a. Prepare  a  performance  report  comparing  actual  costs  with  thePrepare  a  performance  report  comparing  actual  costs  with  the

flexible  budget amounts for  actual production of  75000 bottles.flexible  budget amounts for  actual production of  75000 bottles.
Include column for variances. Include column for variances. 

b.b. Prepare a flexible budget for production for the following levels ofPrepare a flexible budget for production for the following levels of
activity: 50000, 100000 and 150000 bottles of Virgin. activity: 50000, 100000 and 150000 bottles of Virgin. 

3.3. Budgeted overhead costs for two different levels of activity follow: Budgeted overhead costs for two different levels of activity follow: 
                                                Direct labour hours Direct labour hours 

                                                            1000  1000                                                                    20002000    
Maintenance           Br.  10000Maintenance           Br.  10000      Br. 16000     Br. 16000
Depreciation Depreciation        5000       5000  5000 5000
Supervision Supervision      15000     15000            15000           15000
Supplies Supplies        1400       1400 2,8002,800
Power Power          750         750  1500 1500
Others Others       8,100      8,100 8,2008,200

RequiredRequired:  Prepare  a  flexible  budget  for  an  activity  level  of  1,650:  Prepare  a  flexible  budget  for  an  activity  level  of  1,650
direct labour hours. direct labour hours. 
4.4. ZM  transportation  company  executives  have  had  troubleZM  transportation  company  executives  have  had  trouble

interpreting performance for a number of years. The company hasinterpreting performance for a number of years. The company has
used a budget based on detailed expectations for the forthcomingused a budget based on detailed expectations for the forthcoming
quarter.  For example,  the condensed performance report  for  thequarter.  For example,  the condensed performance report  for  the
recent quarter for a western branch was:recent quarter for a western branch was:

                                              Budget                                               Budget                         Actual              Actual    
Variance Variance 
 Revenue                   Revenue                  Br. 10,000,000Br. 10,000,000                      Br. 9,500,000Br. 9,500,000        Br. 500,000Br. 500,000
UU
Fuel Fuel                              1,000,000                             1,000,000            986,000           986,000     14,000 F    14,000 F
Repairs& maintenance       100,000                      98,000Repairs& maintenance       100,000                      98,000
2,000 F2,000 F
Supplies Supplies                       200,000                      200,000            196,000               4,000 F           196,000               4,000 F

70



Variable payroll           Variable payroll           5,700,000 5,700,000                                       5,500,0005,500,000
200,000 F200,000 F
Total  variable  costs       Total  variable  costs       7,000,000  7,000,000                                    6,780,0006,780,000
220,000 F220,000 F
Supervision                     200,000Supervision                     200,000                 200,000                200,000
------
Rent Rent                          200,000                     200,000                         200,000                     200,000                          ---                         ---
Depreciation                1,600,000                  1,600,000Depreciation                1,600,000                  1,600,000
------
Other fixed costs            Other fixed costs            200,000 200,000                                        200,000 200,000                                             ---   ---
Total fixed costs          Total fixed costs          2,200,0002,200,000                                   2,200,000   2,200,000                                         ---   ---
Total costs                   Total costs                   9,200,0009,200,000                           8,980,0008,980,000
220,000 F220,000 F
Operating  income       Operating  income       Br.  800,000Br.  800,000                         Br,520,000 Br,520,000
Br.280,000 UBr.280,000 U

 Although  the  branch  manager  was  upset  about  the  unfavorable Although  the  branch  manager  was  upset  about  the  unfavorable
revenue  variance,  he  was  happy  that  his  cost  performance  wasrevenue  variance,  he  was  happy  that  his  cost  performance  was
favorable; otherwise his operating income would be even worse.favorable; otherwise his operating income would be even worse.

His  immediate  supervisor,  the  vice  president  for  operations,  wasHis  immediate  supervisor,  the  vice  president  for  operations,  was
totally unhappy and remarked: “I  can see some merit  in comparingtotally unhappy and remarked: “I  can see some merit  in comparing
actual  performance  with  budgeted  performance  with  budgetedactual  performance  with  budgeted  performance  with  budgeted
performance, because we can see whether actual revenue coincidedperformance, because we can see whether actual revenue coincided
with our  best  guess  for  budget  purposes.  But  I  can’t  see  how thiswith  our  best  guess  for  budget  purposes.  But  I  can’t  see  how this
performance report helps me evaluate the cost control performance ofperformance report helps me evaluate the cost control performance of
the department head.”the department head.”
Required: Required: 
a.a. Prepare flexible budget for ZM at revenue levels of Br. 9,000,000,Prepare flexible budget for ZM at revenue levels of Br. 9,000,000,

Br. 10,000,000 and Br. 11,000,000.Br. 10,000,000 and Br. 11,000,000.
b.b. Express the flexible budget for costs in formula form.Express the flexible budget for costs in formula form.
c.c. Prepare  a  condensed  contribution  –format  income  statementPrepare  a  condensed  contribution  –format  income  statement

showing  the  static  (master)  budget  variance,  the  sales  volumeshowing  the  static  (master)  budget  variance,  the  sales  volume
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variance, and the flexible-budget variance. Use the format used invariance, and the flexible-budget variance. Use the format used in
the chapter.             the chapter.             

2.5. ANSWER KEY TO LEARNING ACTIVITY QUESTIONS AND2.5. ANSWER KEY TO LEARNING ACTIVITY QUESTIONS AND
CHECK YOUR PROGRESS QUESTIONS CHECK YOUR PROGRESS QUESTIONS 

 Learning Activity –1 Learning Activity –1
1.1. A static budget is a budget that does not adjusted or altered after itA static budget is a budget that does not adjusted or altered after it

is drawn up, regardless of changes in volume, cost drivers, or otheris drawn up, regardless of changes in volume, cost drivers, or other
conditions during the budget period. conditions during the budget period. 

2.2. A flexible budget (sometimes called a  variable budget)  is  budgetA flexible budget (sometimes called a  variable budget)  is  budget
that can easily be adjusted for differences in the level of activity. that can easily be adjusted for differences in the level of activity. 

Flexible budgets have several desirable features. They include: Flexible budgets have several desirable features. They include: 
a.a. Cover a range of activityCover a range of activity
b.b. Are dynamic Are dynamic 
c.c. Facilitate performance measurement.Facilitate performance measurement.

Learning activity –2: Learning activity –2: 
1.1. 11. . Determine the range of activity the budget should cover (becauseDetermine the range of activity the budget should cover (because

cost  behavior  patterns may be different  in  different  ranges ofcost  behavior  patterns may be different  in  different  ranges of
activity)activity)

2.2. Determine the cost and revenue behavior pattern for each costDetermine the cost and revenue behavior pattern for each cost
included in the budget. included in the budget. 

3.3. Select the activity levels for which budgets will be prepared. Select the activity levels for which budgets will be prepared. 
4.4. Prepared a flexible budget using the cost behavior data and thePrepared a flexible budget using the cost behavior data and the

selected activity level. selected activity level. 
2.  a.

BudgeBudge
t  Pert  Per
unitunit

Flexible Budgets For Various ActivityFlexible Budgets For Various Activity
LevelsLevels

10,00010,000
unitsunits

12,00012,000
unitsunits

14,00014,000
units units 

SalesSales
180180 Br.Br.

1,800,0001,800,000
Br.Br.
2,160,0002,160,000

Br.Br.
2,520,0002,520,000

Variable CostsVariable Costs
      Direct material       Direct material 6060 Br. 600,000Br. 600,000 Br.Br. Br. 840,000Br. 840,000
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720,000720,000

      Direct labour       Direct labour 
1616

      160,000      160,000
      192,00      192,00
00       224,000      224,000

      Factory overhead      Factory overhead
1212

      120,000      120,000
      144,00      144,00
0  0        168,000       168,000 

Marketing  &Marketing  &
AdministrativeAdministrative

1111
      110,000      110,000

      132,00      132,00
00       154,000      154,000

Total Variable CostsTotal Variable Costs
9999

Br. 990,000Br. 990,000
Br.Br.
1,188,0001,188,000

Br.Br.
1,386,0001,386,000

Contribution marginContribution margin
8181   Br.  Br.

810,000810,000
Br.Br.
972,000972,000

Br.Br.
1,134,0001,134,000

Fixed costsFixed costs

     * Manufacturing      * Manufacturing Br. 276,000Br. 276,000
Br.Br.
276,000276,000 Br. 276,000Br. 276,000

    *Selling  and    *Selling  and
administrativeadministrative       434,000      434,000

      434,00      434,00
00       434,000      434,000

Total fixed costsTotal fixed costs Br. 710,000Br. 710,000
Br.Br.
710,000710,000 Br. 710,000Br. 710,000

Operating  incomeOperating  income
(loss)(loss) Br. 100,000Br. 100,000

Br.Br.
262,000262,000 Br. 424,000Br. 424,000

b. 

ActualActual
ResultsResults

FlexibleFlexible
BudgetBudget

MasterMaster
BudgetBudget

FlexibleFlexible
BudgetBudget
VarianceVariance

SalesSales
ActivityActivity
VariancesVariances

UnitsUnits 10,00010,000 10,00010,000 12,00012,000 -- 2,000 U2,000 U

SalesSales
Br.Br.
18500001850000

Br.Br.
18000001800000

Br.21600Br.21600
0000

       5000       5000
0F0F

Br. 360000Br. 360000
UU

VariableVariable       1120      1120         990        990      1188     1188 Br.1300Br.1300 198000 F198000 F
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costscosts 000000 000000 000000 00U00U
ContributioContributio
n margin n margin 

Br.Br.
730000730000

Br.Br.
810000810000

Br.Br.
972000972000

Br.Br.
80000U80000U

Br.Br.
162000U162000U

Fixed CostsFixed Costs
      7050      7050
0000

      710,0      710,0
0000

      710,      710,
000000 5000F5000F --

OperatingOperating
IncomeIncome
(loss)(loss)

Br.2500Br.2500
00

Br.Br.
100000100000

Br.Br.
262000262000

Br.7500Br.7500
0U0U

Br.16200Br.16200
0U0U

        

UNIT III: STANDARDS FOR CONTROL AND VARIANCE ANALYSISUNIT III: STANDARDS FOR CONTROL AND VARIANCE ANALYSIS

ContentsContents

3.0 Aims and Objectives3.0 Aims and Objectives
3.1  Introduction3.1  Introduction
3.2 Overview of standards for control3.2 Overview of standards for control
3.3 standards for control3.3 standards for control
3.4 Purposes of standard costs3.4 Purposes of standard costs
3.5 The standard cost system3.5 The standard cost system

3.5.1 Setting the standards3.5.1 Setting the standards
3.5.2 Standard costs variance analysis3.5.2 Standard costs variance analysis
             3.5.2.1 Direct Material Variances             3.5.2.1 Direct Material Variances

   3.5.2.2 Direct Labour variance s   3.5.2.2 Direct Labour variance s
   3.5.2.3 Manufacturing over heads variances   3.5.2.3 Manufacturing over heads variances

3.5.3 Measuring mix and yield variances3.5.3 Measuring mix and yield variances
3.6 Summary3.6 Summary
3.7 Exam type questions3.7 Exam type questions
3.8 Answers to check your progress exercises3.8 Answers to check your progress exercises

3.0.  INTRODUCTION3.0.  INTRODUCTION  

Many organizations, specially manufacturing companies use standardMany organizations, specially manufacturing companies use standard
cost  accounting  systems  for  planning  and  controlling  operations.cost  accounting  systems  for  planning  and  controlling  operations.
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Standards are useful in detailed planning, cost control, performanceStandards are useful in detailed planning, cost control, performance
measurement, and pricing decision. This unit examines how standardsmeasurement, and pricing decision. This unit examines how standards
are  set  for  material,  labour,  and  manufacturing  overheads.  Itare  set  for  material,  labour,  and  manufacturing  overheads.  It
illustrated  the  calculation  of  material,  labour  and  manufacturingillustrated  the  calculation  of  material,  labour  and  manufacturing
overheads variances and their analysis and interpretation. overheads variances and their analysis and interpretation. 
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3.1. AIMS AND OBJECTIVES3.1. AIMS AND OBJECTIVES

After completing this unit you should be able to:After completing this unit you should be able to:

 explain the nature of standard costs.explain the nature of standard costs.
 describe the types and purposes of standard costsdescribe the types and purposes of standard costs
 compute  the  direct  materials  price  and  quantitycompute  the  direct  materials  price  and  quantity

variances and explain their        significancevariances and explain their        significance
  compute  the  direct  labor  rate  and  efficiency  variances  and compute  the  direct  labor  rate  and  efficiency  variances  and

explain their significance.explain their significance.
 compute the manufacturing overhead variancescompute the manufacturing overhead variances

3.2 OVERVIEW OF STANDARDS FOR CONTROL3.2 OVERVIEW OF STANDARDS FOR CONTROL

Standards are  mostly  used in  manufacturing organizations with theStandards are  mostly  used in  manufacturing organizations with the
objectives of attaining strong control over costs. objectives of attaining strong control over costs. 

3.3 STANDARDS FOR CONTROL3.3 STANDARDS FOR CONTROL

Standard cots are defined as, carefully predetermined costs created byStandard cots are defined as, carefully predetermined costs created by
management and used as a basis  for  comparison with actual  costs.management and used as a basis  for  comparison with actual  costs.
Like  all  standards,  standard  costs  are  measure  of  achievement.Like  all  standards,  standard  costs  are  measure  of  achievement.
Consequently, managers must use care to ensure that the standardsConsequently, managers must use care to ensure that the standards
are appropriate measures of performance that encourage attainmentare appropriate measures of performance that encourage attainment
of organizational goals.of organizational goals.

Types of standards.Types of standards. Different firms may fix different standards and Different firms may fix different standards and
the same firm may adopt different standards at different points of time.the same firm may adopt different standards at different points of time.
This  difference  in  standards  arises  due  to  the  variation  inThis  difference  in  standards  arises  due  to  the  variation  in
circumstances or conditions under which standards are fixed.  On thecircumstances or conditions under which standards are fixed.  On the
basis of circumstances, the standards may be classified as under:basis of circumstances, the standards may be classified as under:
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 a) Ideal standard: a) Ideal standard: A standard is said to be an ideal if it is based on A standard is said to be an ideal if it is based on
ideal conditions of work.  It reflects the most optimistic expectations ofideal conditions of work.  It reflects the most optimistic expectations of
management.  Ideal standards (also called management.  Ideal standards (also called perfection standardsperfection standards) can) can
be achieved only with perfect operating conditions.  It  pre-supposesbe achieved only with perfect operating conditions.  It  pre-supposes
most favorable conditions of work and rules out any possibility of lossmost favorable conditions of work and rules out any possibility of loss
arising out of abnormal conditions such as break-down of machines,arising out of abnormal conditions such as break-down of machines,
failure of power, employee error, labor strikes, changes in governmentfailure of power, employee error, labor strikes, changes in government
policy,  defective  raw material,  inventory  shortage,  etc.   In  brief,  itpolicy,  defective  raw material,  inventory  shortage,  etc.   In  brief,  it
assumes no production problems of any sort.  Some managers believeassumes no production problems of any sort.  Some managers believe
that perfection (or ideal) standards motivate employees to achieve thethat perfection (or ideal) standards motivate employees to achieve the
lowest  cost  possible.   They  claim  that  since  the  standard  islowest  cost  possible.   They  claim  that  since  the  standard  is
theoretically attainable, employees will have an incentive to come astheoretically attainable, employees will have an incentive to come as
close as possible to achieving it.close as possible to achieving it.

Other managers and many behavioral scientists disagree.  They feelOther managers and many behavioral scientists disagree.  They feel
that ideal standards discourage employees, since they are so unlikelythat ideal standards discourage employees, since they are so unlikely
to  be  attained.   Moreover,  setting  unrealistically  difficult  standardsto  be  attained.   Moreover,  setting  unrealistically  difficult  standards
may encourage employees to sacrifice product quality to achieve lowermay encourage employees to sacrifice product quality to achieve lower
cost.cost.

b) Basic standard:b) Basic standard: It is a fixed standard that provide a framework for It is a fixed standard that provide a framework for
comparing performance over a period of years.  They are sometimescomparing performance over a period of years.  They are sometimes
called long-range standards because once created, they are used forcalled long-range standards because once created, they are used for
several years or longer.  Since a basic standard remains unchanged, itseveral years or longer.  Since a basic standard remains unchanged, it
does not suggest, “What the cost for the year ought to be?” Therefore,does not suggest, “What the cost for the year ought to be?” Therefore,
it cannot be used for valid comparisons as rapidly rising resource costsit cannot be used for valid comparisons as rapidly rising resource costs
and  charging  production  technology  often  make  basic  standardsand  charging  production  technology  often  make  basic  standards
difficult to use.  As a result, not many firms use basic standards.difficult to use.  As a result, not many firms use basic standards.

c)  Normal  standard:c)  Normal  standard:  Normal  standards  can  also  be  termed  as  Normal  standards  can  also  be  termed  as
historical standards as it is based on the average performance in thehistorical standards as it is based on the average performance in the
past years.  It can be fairly a satisfactory standard if the performancepast years.  It can be fairly a satisfactory standard if the performance
in the past  has been fairly stable.   In case of  constantly improvingin the past  has been fairly stable.   In case of  constantly improving
efficiency  or  erratic  performance,  the  normal  standards  will  fail  toefficiency  or  erratic  performance,  the  normal  standards  will  fail  to
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serve the  purpose.   It  suffers  from all  the defects  of  an arithmeticserve the  purpose.   It  suffers  from all  the defects  of  an arithmetic
average based on a series of items that include few extreme items.average based on a series of items that include few extreme items.

d) Attainable standard:d) Attainable standard:  It  is  one that can be attained under the  It  is  one that can be attained under the
conditions  and  circumstances  prevailing  within  the  organization.conditions  and  circumstances  prevailing  within  the  organization.
Currently attainable standards are the most commonly used standards.Currently attainable standards are the most commonly used standards.
They  represent  benchmarks  for  efficient  production  in  the  currentThey  represent  benchmarks  for  efficient  production  in  the  current
environment.  Currently attainable standards are not as stringent asenvironment.  Currently attainable standards are not as stringent as
ideal standards because they allow for normal production problems,ideal standards because they allow for normal production problems,
such as equipment maintenance, downtime, random employee errors,such as equipment maintenance, downtime, random employee errors,
and  occasional  inventory  shortages.   Still,  currently  attainableand  occasional  inventory  shortages.   Still,  currently  attainable
standards  represent  desirable  information.   Currently  attainablestandards  represent  desirable  information.   Currently  attainable
standards are also called practical standards.standards are also called practical standards.

3.4 PURPOSES OF STANDARD COSTS3.4 PURPOSES OF STANDARD COSTS

Cost information may be used for many different purposes.  It shouldCost information may be used for many different purposes.  It should
be noted that cost information that serves one purpose might not bebe noted that cost information that serves one purpose might not be
appropriate  for  another.   Therefore,  the  purpose  for  which  costappropriate  for  another.   Therefore,  the  purpose  for  which  cost
information is to be used should be clearly defined before proceduresinformation is to be used should be clearly defined before procedures
are developed to accumulate cost data.  Standard costs may be usedare developed to accumulate cost data.  Standard costs may be used
for the following purposes:for the following purposes:

i. Cost control:i. Cost control:  Monitoring and controlling the cost of production,  Monitoring and controlling the cost of production,
marketing,  and  administrative  activities  are  among  the  primarymarketing,  and  administrative  activities  are  among  the  primary
functions of managers.  Cost control is not merely the minimization offunctions of managers.  Cost control is not merely the minimization of
costs; it is identifying costs with their benefits and ensuring that thecosts; it is identifying costs with their benefits and ensuring that the
costs are justified, given the benefits derived.  Standard costs providecosts are justified, given the benefits derived.  Standard costs provide
a useful framework for cost control.a useful framework for cost control.

Typically,  standards  are  expressed  in  terms  of  one  unit  of  output.Typically,  standards  are  expressed  in  terms  of  one  unit  of  output.
When standards are expressed in terms of a single unit of output, theyWhen standards are expressed in terms of a single unit of output, they
can be  used  to  measure  cost  with  standard  costs  as  frequently  ascan be  used  to  measure  cost  with  standard  costs  as  frequently  as
desired – monthly, weekly, daily, or for each work shift.  As long asdesired – monthly, weekly, daily, or for each work shift.  As long as
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production output can be measured and actual cost accumulated, costproduction output can be measured and actual cost accumulated, cost
performance can be measured.performance can be measured.

ii. Product pricing:ii. Product pricing:  The selling price of a unit and the cost per unit  The selling price of a unit and the cost per unit
are usually closely related.  The cost data are readily available underare usually closely related.  The cost data are readily available under
standard costing system and the price can be quoted on the basis ofstandard costing system and the price can be quoted on the basis of
standard costs without fear of under or over pricing.  Standard cost isstandard costs without fear of under or over pricing.  Standard cost is
the predetermined normal cost of normal output and as such formsthe predetermined normal cost of normal output and as such forms
basis for price fixation.basis for price fixation.

iii.  Estimating budgets:iii.  Estimating budgets:  Standard costs and budgets  are similar,  Standard costs and budgets  are similar,
because  they  both  represent  planned  costs  for  a  specific  period.because  they  both  represent  planned  costs  for  a  specific  period.
Standard costs are very useful when developing a budget, since theyStandard costs are very useful when developing a budget, since they
form the building blocks of a total cost goal (or budget).  Budgets, inform the building blocks of a total cost goal (or budget).  Budgets, in
effect,  are standard costs multiplied by the volume or activity leveleffect,  are standard costs multiplied by the volume or activity level
expected.expected.

iv.  Performance  evaluation:iv.  Performance  evaluation: Performance  evaluation  is  a  difficult Performance  evaluation  is  a  difficult
task involving many different variables, some of which are subjectivetask involving many different variables, some of which are subjective
and  therefore  difficult  to  use  in  comparing  employees.   Whenand  therefore  difficult  to  use  in  comparing  employees.   When
standards  are  established  for  performance  evaluation,  they  providestandards  are  established  for  performance  evaluation,  they  provide
tangible measures that can be applied uniformly to all personnel.  Fortangible measures that can be applied uniformly to all personnel.  For
example,  the standard labor time for performing various productionexample,  the standard labor time for performing various production
activities  may  be  used  to  evaluate  the  efficiency  of  employees.activities  may  be  used  to  evaluate  the  efficiency  of  employees.
Similarly, production department supervisors may be evaluated on howSimilarly, production department supervisors may be evaluated on how
close their department came to achieving standards.  Standards can beclose their department came to achieving standards.  Standards can be
effective  in  performance  evaluation  if  employees  have  a  cleareffective  in  performance  evaluation  if  employees  have  a  clear
understanding  of  the  standards  and  the  way  they  are  used.   Inunderstanding  of  the  standards  and  the  way  they  are  used.   In
addition,  employees  must  be  given  timely  reports  evaluating  theiraddition,  employees  must  be  given  timely  reports  evaluating  their
performance.  The timely reports are possible because the standardsperformance.  The timely reports are possible because the standards
are readily available for quick comparison and reporting.are readily available for quick comparison and reporting.

v.  Simplify  performance  reports.v.  Simplify  performance  reports.  The  performance  reports  The  performance  reports
presented in the form of variance analysis are simple to understand aspresented in the form of variance analysis are simple to understand as
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they clearly distinguish between favorable and unfavorable variances.they clearly distinguish between favorable and unfavorable variances.
The busy top management can concentrate on significance variancesThe busy top management can concentrate on significance variances
and take appropriate action in the matter.  and take appropriate action in the matter.  

vi. Record Keeping:vi. Record Keeping:  Detailed record keeping may be reduced when  Detailed record keeping may be reduced when
standard costs are used in conjunction with actual costs.  For example,standard costs are used in conjunction with actual costs.  For example,
when materials are kept at standard cost, the materials ledgers needwhen materials are kept at standard cost, the materials ledgers need
only keep tack of quantities.only keep tack of quantities.

vii. Cost awareness:vii. Cost awareness:  Accountants and financial managers are aware  Accountants and financial managers are aware
of the costs associated with the activities of the business, because theyof the costs associated with the activities of the business, because they
deal with them daily.  Many other employees, however, have little ordeal with them daily.  Many other employees, however, have little or
no awareness of costs.  They may be concerned with increasing dailyno awareness of costs.  They may be concerned with increasing daily
production,  improving  employee  morale,  and  improving  productionproduction,  improving  employee  morale,  and  improving  production
efficiency, all of which have an impact on costs, but many employeesefficiency, all of which have an impact on costs, but many employees
do not understand the cost consequences of these activities.  Standarddo not understand the cost consequences of these activities.  Standard
costs and standard cost performance reports inform employees aboutcosts and standard cost performance reports inform employees about
the cost implications of their actions.  Such cost awareness may resultthe cost implications of their actions.  Such cost awareness may result
in better employee efforts at cost control.in better employee efforts at cost control.

Learning Activity 1Learning Activity 1
1. 1. What are standards? What are standards? 
....................................................................................................................................................................................................................................
....................................................................................................................................................................................................................................
....................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................
2. What are the basic types of standards?2. What are the basic types of standards?
....................................................................................................................................................................................................................................
....................................................................................................................................................................................................................................
....................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................
3 What are the basic purposes of standard costs?3 What are the basic purposes of standard costs?
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....................................................................................................................................................................................................................................

....................................................................................................................................................................................................................................

....................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

3.5 THE STANDARD COST SYSTEM3.5 THE STANDARD COST SYSTEM

Three fundamental activities in a standard cost system are:Three fundamental activities in a standard cost system are:
 setting the standardssetting the standards
 Accumulation of actual costs.Accumulation of actual costs.
 Variance analysisVariance analysis

Setting Standards:Setting Standards:  The first step in a standard cost   The first step in a standard cost systemsystem  is the is the
creation  of  the  standards  to  be  used  as  a  basis  for  measuringcreation  of  the  standards  to  be  used  as  a  basis  for  measuring
performance.  Standard setting is an important activity because poorlyperformance.  Standard setting is an important activity because poorly
conceived standards result in inappropriate measures of performance.conceived standards result in inappropriate measures of performance.
Standard setting is not a one – time activity.  As resource costs andStandard setting is not a one – time activity.  As resource costs and
production methods change, revision of the standard is necessary.  Inproduction methods change, revision of the standard is necessary.  In
many  firms  standards  are  evaluated  on  a  regular  basis,  such  asmany  firms  standards  are  evaluated  on  a  regular  basis,  such  as
annually or every 6 months.annually or every 6 months.

Management  accountants  typically  use  two  methods  for  settingManagement  accountants  typically  use  two  methods  for  setting
standards:  analysis of historical data and task analysis.standards:  analysis of historical data and task analysis.

i. Historical data:i. Historical data:  Often the immediate past is the best indicator of  Often the immediate past is the best indicator of
the near future.  Firms that have been producing the same productthe near future.  Firms that have been producing the same product
using the same production technology for a number of years may baseusing the same production technology for a number of years may base
their standards on their historical experience.  They may use varioustheir standards on their historical experience.  They may use various
cost estimation techniques to determine the past relationship betweencost estimation techniques to determine the past relationship between
in put  usage and output produced or between input purchases andin put  usage and output produced or between input purchases and
input  prices.   The  past  relationships  and  prices  are  then  used  asinput  prices.   The  past  relationships  and  prices  are  then  used  as
standards. However,  the management accountant often will  need tostandards. However,  the management accountant often will  need to
adjust  these  predictions  to  reflect  movements  in  price  levels  oradjust  these  predictions  to  reflect  movements  in  price  levels  or
technological changes in the production process.technological changes in the production process.
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ii. Task analysis:ii. Task analysis:  Another way to set cost standards is to analyze the  Another way to set cost standards is to analyze the
process of manufacturing a product to determine what it should cost.process of manufacturing a product to determine what it should cost.
The emphasis shifts from what the product did cost in the past to whatThe emphasis shifts from what the product did cost in the past to what
it should cost in the future.  In using task analysis, the managementit should cost in the future.  In using task analysis, the management
accountant typically works with engineers who are intimately familiaraccountant typically works with engineers who are intimately familiar
with  the  production  process.   Together  they  conduct  studies  towith  the  production  process.   Together  they  conduct  studies  to
determine  how  much  direct  material  should  be  required  and  howdetermine  how  much  direct  material  should  be  required  and  how
machinery should be used in the production process.  Time and motionmachinery should be used in the production process.  Time and motion
studies are conducted to determine how long each step performed bystudies are conducted to determine how long each step performed by
direct laborers should take.direct laborers should take.

Accumulation  of  actual  costs:  A  standard  cost  system  does  notAccumulation  of  actual  costs:  A  standard  cost  system  does  not
eliminate the need for accumulating actual production costs.  Actualeliminate the need for accumulating actual production costs.  Actual
costs are compared with standard costs to determine variances.  Incosts are compared with standard costs to determine variances.  In
manufacturing,  actual  costs  are  accumulated  in  a  job  order  or  amanufacturing,  actual  costs  are  accumulated  in  a  job  order  or  a
process  costing  system.   With  non-manufacturing  activities,  actualprocess  costing  system.   With  non-manufacturing  activities,  actual
costs are also accumulated and compared with standards establishedcosts are also accumulated and compared with standards established
for non-manufacturing activities. for non-manufacturing activities. 

Variance analysis:Variance analysis: A variance occurs when actual costs differ from A variance occurs when actual costs differ from
standard costs.   Variances are expressed in total  birr  amounts  andstandard costs.   Variances are expressed in total  birr  amounts  and
separated  into  specific  classifications  to  facilitate  cost  analysis  andseparated  into  specific  classifications  to  facilitate  cost  analysis  and
control.   Variance  analysis  is  a  systematic  process  of  identifyingcontrol.   Variance  analysis  is  a  systematic  process  of  identifying
variances and reporting them to management.variances and reporting them to management.

3.5.1 Setting The Standards3.5.1 Setting The Standards

As discussed earlier, an integral part of any standard cost system is theAs discussed earlier, an integral part of any standard cost system is the
setting of standards.  Establishment of standards for direct materialssetting of standards.  Establishment of standards for direct materials
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and direct  labor  will  be  presented here  under,  along with  varianceand direct  labor  will  be  presented here  under,  along with  variance
analysis to these two basic cost elements of manufacturing.analysis to these two basic cost elements of manufacturing.

DIRECT MATERIALS STANDARDSDIRECT MATERIALS STANDARDS
Direct materials cost standards may be divided into:Direct materials cost standards may be divided into:

1.1. Quantity (usage) standards.Quantity (usage) standards.
2.2. Price standards.Price standards.

1.  Quantity  (usage)  standards:1.  Quantity  (usage)  standards: It  refers  to  predetermined It  refers  to  predetermined
specifications of the quantity of direct materials that should go into thespecifications of the quantity of direct materials that should go into the
production of one finished unit under normal conditions.  If more thanproduction of one finished unit under normal conditions.  If more than
one direct material is required to complete a unit, individual standardsone direct material is required to complete a unit, individual standards
must  be  computed for  each direct  material.   The number of  directmust  be  computed for  each direct  material.   The number of  direct
materials  required  to  complete  one  unit  can  be  developed  frommaterials  required  to  complete  one  unit  can  be  developed  from
engineering studies, analyses of past experiences, and /or tests runsengineering studies, analyses of past experiences, and /or tests runs
under controlled conditions.under controlled conditions.

The engineering department is normally responsible for setting quantity standards The engineering department is normally responsible for setting quantity standards 
because it is generally responsible for designing production processes for making a because it is generally responsible for designing production processes for making a 
product.  Many manufacturing companies have separated departments that are product.  Many manufacturing companies have separated departments that are 
assigned the responsibility for setting standards.assigned the responsibility for setting standards.

2.  Price  standards:2.  Price  standards: It  refers  to  prices  at  which  direct  materials It  refers  to  prices  at  which  direct  materials
should be purchased.   The cost  accounting department and /or  theshould be purchased.   The cost  accounting department and /or  the
purchasing department are normally responsible for setting materialspurchasing department are normally responsible for setting materials
price  standards  because  they  have  ready  access  to  price  data  andprice  standards  because  they  have  ready  access  to  price  data  and
should have knowledge of market conditions.  If more than one directshould have knowledge of market conditions.  If more than one direct
material is used in a production process, a standard unit price must bematerial is used in a production process, a standard unit price must be
computed for each one.computed for each one.

DIRECT LABOR STANDARDSDIRECT LABOR STANDARDS
Direct labor cost standards may be divided into:Direct labor cost standards may be divided into:

1.1. Efficiency (time or usage) standards.Efficiency (time or usage) standards.
2.2. Rate (wage) standards.Rate (wage) standards.

1.  Efficiency  (time  or  usage  standards)  standards:1.  Efficiency  (time  or  usage  standards)  standards: These  are These  are
predetermined performance standards of the cost of direct labor thatpredetermined performance standards of the cost of direct labor that
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should go into production,  under normal conditions,  of  one finishedshould go into production,  under normal conditions,  of  one finished
unit.  Time – and – motion studies is very helpful in developing directunit.  Time – and – motion studies is very helpful in developing direct
labor efficiency standards.  In these studies,  an analysis is made oflabor efficiency standards.  In these studies,  an analysis is made of
procedures  to  be  followed  by  workers,  and  the  conditions  (space,procedures  to  be  followed  by  workers,  and  the  conditions  (space,
temperature, equipment, tools, lighting, etc.) under which the workertemperature, equipment, tools, lighting, etc.) under which the worker
must perform assigned tasks.  Procedures and conditions are closelymust perform assigned tasks.  Procedures and conditions are closely
related; and therefore, a change in one is usually accompanied by arelated; and therefore, a change in one is usually accompanied by a
change in the other.  For example, the introduction of an additionalchange in the other.  For example, the introduction of an additional
piece of equipment to an assembly line would require a change in thepiece of equipment to an assembly line would require a change in the
procedures  followed  by  workers.   When  either  the  situations  orprocedures  followed  by  workers.   When  either  the  situations  or
procedures are changed, a new standard should be developed.  Time –procedures are changed, a new standard should be developed.  Time –
and – motion studies must be performed for all steps in the productionand – motion studies must be performed for all steps in the production
process.process.

Staff specialists are usually given the responsibility for setting directStaff specialists are usually given the responsibility for setting direct
labor efficiency standards.  Staff specialists should have a thoroughlabor efficiency standards.  Staff specialists should have a thorough
knowledge of the production process used by the factory in addition toknowledge of the production process used by the factory in addition to
knowledge of the techniques of time – and – motion studies.  Manyknowledge of the techniques of time – and – motion studies.  Many
companies have departments devoted solely to the establishment ofcompanies have departments devoted solely to the establishment of
direct labor efficiency standards.direct labor efficiency standards.

2. Rate (wage)  standards:2. Rate (wage)  standards: These are predetermined wage rates for These are predetermined wage rates for
a period.  The cost accounting, engineering, or personnel departmentsa period.  The cost accounting, engineering, or personnel departments
are  normally  responsible  for  setting  direct  labor  rate  standards,are  normally  responsible  for  setting  direct  labor  rate  standards,
because they usually have access to the data required to set standards.because they usually have access to the data required to set standards.

3.5.2 Standard Cost Variance Analysis3.5.2 Standard Cost Variance Analysis

VariancesVariances are the differences arising when actual results do not equal are the differences arising when actual results do not equal
the  standard  because  of  either  external  or  internal  factors.the  standard  because  of  either  external  or  internal  factors.
Management  has  little  control  over  internal  factors.   Therefore,Management  has  little  control  over  internal  factors.   Therefore,
external factors (uncontrollable variances) should be separated formexternal factors (uncontrollable variances) should be separated form
internal  factors  (controllable  variances).   Variance  analysis  is  ainternal  factors  (controllable  variances).   Variance  analysis  is  a
valuable  technique  for  separating  the  two.   It  is  defined  as  thevaluable  technique  for  separating  the  two.   It  is  defined  as  the
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systematic evaluations of variances to provide managers with usefulsystematic evaluations of variances to provide managers with useful
information  for  measuring  efficiency  and  improving  performance.information  for  measuring  efficiency  and  improving  performance.
Variance  analysis  is  performed  in  order  to  answer  two  generalVariance  analysis  is  performed  in  order  to  answer  two  general
questions:  What  is  the  amount  of  difference  between  actual  andquestions:  What  is  the  amount  of  difference  between  actual  and
standard cost? Why did the difference occur?standard cost? Why did the difference occur?

The first question deals with the measurement of the variance, whichThe first question deals with the measurement of the variance, which
is  basically  a  computation process.   Accountants  accumulate  actualis  basically  a  computation process.   Accountants  accumulate  actual
cost data and compare them with the standards to find the variances.cost data and compare them with the standards to find the variances.

The second question addresses the cause of the variance.  Often theThe second question addresses the cause of the variance.  Often the
question of why the variance occurred is the more difficult of the twoquestion of why the variance occurred is the more difficult of the two
questions  to  answer.   Sometimes  variances  result  from  a  complexquestions  to  answer.   Sometimes  variances  result  from  a  complex
interaction of human and physical variables.interaction of human and physical variables.

In this section, the discussion emphasis primarily on the computationIn this section, the discussion emphasis primarily on the computation
of several specific variances.  The more complex issue of explainingof several specific variances.  The more complex issue of explaining
their cause is beyond the scope of this course.their cause is beyond the scope of this course.

Variances can be computed for all three of the basic cost elements –Variances can be computed for all three of the basic cost elements –
direct  materials,  direct  labor,  and  manufacturing  overhead.   Thedirect  materials,  direct  labor,  and  manufacturing  overhead.   The
computation for materials and labor is quite similar.  Manufacturingcomputation for materials and labor is quite similar.  Manufacturing
overhead  variances  require  different  and  somewhat  more  complexoverhead  variances  require  different  and  somewhat  more  complex
situations.situations.

3.5.2.1 Direct Material Variances3.5.2.1 Direct Material Variances

Direct materials variances may be divided into:Direct materials variances may be divided into:
 Quantity (usage) variance.Quantity (usage) variance.
    Price variance.   Price variance.

Material  Quantity  Variance:Material  Quantity  Variance: The  material  quantity  variance The  material  quantity  variance
measures  the  amount  of  variance  caused  by  using  more  or  lessmeasures  the  amount  of  variance  caused  by  using  more  or  less
materials  than  standard.   Direct  materials  quantity  variance  ismaterials  than  standard.   Direct  materials  quantity  variance  is
favorable  when  the  actual  quantity  used  is  less  than  the  standardfavorable  when  the  actual  quantity  used  is  less  than  the  standard
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quantity  allowed and is  unfavorable  when more materials  are  usedquantity  allowed and is  unfavorable  when more materials  are  used
than standard.  than standard.  

The formula for the variance can be expressed as follows:The formula for the variance can be expressed as follows:
MQV = (AQ – SQ) x SPMQV = (AQ – SQ) x SP
Where MQV = direct materials quantity varianceWhere MQV = direct materials quantity variance

AQ = actual quantity usedAQ = actual quantity used
SQ = standard quantity allowedSQ = standard quantity allowed
SP = standard unit priceSP = standard unit price

Standard  quantity  allowed  is  the  amount  of  direct  materials  thatStandard  quantity  allowed  is  the  amount  of  direct  materials  that
should have been used to produce the actual unit out put of the period.should have been used to produce the actual unit out put of the period.
And it is equal to the predetermined    quantity of direct materials thatAnd it is equal to the predetermined    quantity of direct materials that
should  go  into  one finished  unit  multiplied  by  the  number  of  unitsshould  go  into  one finished  unit  multiplied  by  the  number  of  units
produced.produced.

Standard quantity of =Standard quantity of =  Actual out put      x  Actual out put      x materials allowedmaterials allowed
Materials allowedMaterials allowed        Achieved       Achieved              per unit of out             per unit of out
putput

Material quantity variance highlights deviations between the quantityMaterial quantity variance highlights deviations between the quantity
of material actually used and the standard quantity allowed. Thus, itof material actually used and the standard quantity allowed. Thus, it
makes sense to compute this variance at the time the material is usedmakes sense to compute this variance at the time the material is used
in production.in production.

The production department or cost center that controls the input ofThe production department or cost center that controls the input of
direct materials  into the production process is  usually assigned thedirect materials  into the production process is  usually assigned the
responsibility for this variance.responsibility for this variance.

Material Price Variance:Material Price Variance: The material price variance measures the The material price variance measures the
amount of variances from standard that occurs because the price paidamount of variances from standard that occurs because the price paid
for raw materials is different from the standard cost.   If  the actualfor raw materials is different from the standard cost.   If  the actual
materials  cost  is  greater  than  standard,  the  price  variance  ismaterials  cost  is  greater  than  standard,  the  price  variance  is
unfavorable.  A favorable variance occurs if the cost of materials is lessunfavorable.  A favorable variance occurs if the cost of materials is less
than standard.  The equation of the material price variance isthan standard.  The equation of the material price variance is
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MPV = (AP – SP) x AQMPV = (AP – SP) x AQ
Where MPV = direct materials price varianceWhere MPV = direct materials price variance

AP = actual price or unit costAP = actual price or unit cost
SP = standard priceSP = standard price
AQ = actual quantity purchase.AQ = actual quantity purchase.

As stated above,  the direct  material  price variance is  based on theAs stated above,  the direct  material  price variance is  based on the
actual quantity purchased because deviations between the actual andactual quantity purchased because deviations between the actual and
standard price relate to the purchasing function in the firm.standard price relate to the purchasing function in the firm.

Management has little control over price variances, especially when they result from Management has little control over price variances, especially when they result from 
rising prices.  However, the purchasing department may have some control over rising prices.  However, the purchasing department may have some control over 
prices by ordering in economical quantities, and /or finding suppliers who offer the prices by ordering in economical quantities, and /or finding suppliers who offer the 
same quality of goods at lower prices.same quality of goods at lower prices.

Note that:Note that: The sum of the direct material usage and price variances equals the total  The sum of the direct material usage and price variances equals the total 
direct material flexible budget variance (MFBV).direct material flexible budget variance (MFBV).

MFBV = MQV + MPVMFBV = MQV + MPV

Learning Activity 3 Learning Activity 3 

1.1. What  are  the  methods  used  by  management  accountants  inWhat  are  the  methods  used  by  management  accountants  in
setting standards?setting standards?

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

.....................................................................................…………….......................................................................................……………..
2.2. When does variance occur? When does variance occur? 
..........................................................................................................................................................................................................................
..........................................................................................................................................................................................................................
................................................................................................................
……………………………………………………………………………………………………………………………………………………………………………………
………………………………
3.3. What  are  the  two standards relating to  Material  and the  twoWhat  are  the  two standards relating to  Material  and the  two

standards relating to labour?standards relating to labour?
..........................................................................................................................................................................................................................
..........................................................................................................................................................................................................................
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..........................................................................................................................................................................................................................

........................................................................................................................................................................................................................
4.4. What questions does a variance analysis try to answer?What questions does a variance analysis try to answer?
..........................................................................................................................................................................................................................
..........................................................................................................................................................................................................................
..........................................................................................................................................................................................................................
........................................................................................................................................................................................................................

Illustration 1Illustration 1
Romeo company is engaged in producing a single product called MO1. The followingRomeo company is engaged in producing a single product called MO1. The following

data has been taken from the first six months production report:data has been taken from the first six months production report:

Material standards:Material standards:
Quantity of material needed per unit of MO1Quantity of material needed per unit of MO1     

2 units2 units
Standard price per unit of material used Standard price per unit of material used  $4 $4
Actual data:Actual data:
Units  of  MO1  produced  (finished  products)Units  of  MO1  produced  (finished  products)
during the six months                                                         20,000during the six months                                                         20,000
unitsunits
Actual quantity of materials used in the production Actual quantity of materials used in the production 

38,000 units38,000 units
Actual direct material cost per unit of inputActual direct material cost per unit of input      $4.5      $4.5 
Actual direct materials purchased Actual direct materials purchased 39  ,00039  ,000
UnitsUnits
    
Requirements:Requirements:
Based on the information given above you are required to:Based on the information given above you are required to:
1.1. compute Direct materials quantity and price variances.compute Direct materials quantity and price variances.
2.2. compute Direct materials flexible budget variancecompute Direct materials flexible budget variance
3.3. Identify each variance as favorable (F) and unfavorable (U).Identify each variance as favorable (F) and unfavorable (U).

Solution:Solution:

1.1. Direct material quantity variance Direct material quantity variance 
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   Standard materials allowed (SQ) = Actual        x      Materials   Standard materials allowed (SQ) = Actual        x      Materials
allowed allowed 

           Out put            Out put per unit.per unit.
          (20,000   x    2 ) units          (20,000   x    2 ) units
    =     = 40,000 units40,000 units

 And there fore,  And there fore, 
MQV   = (AQ – SQ) x SPMQV   = (AQ – SQ) x SP

    ( 38,000 –  40,000) $4    ( 38,000 –  40,000) $4
 = $ = $8,0008,000 F F

  
The reason why the variance is labeled favorable is because lessThe reason why the variance is labeled favorable is because less
material have been used than it was supposed to be used.material have been used than it was supposed to be used.

2.  Direct materials price variance2.  Direct materials price variance

MPV = (AP – SP) x AQMPV = (AP – SP) x AQ
         ( $4.5 –  $4) x 39,000 Units         ( $4.5 –  $4) x 39,000 Units

= = $19,500 U$19,500 U

The reason why the variance is unfavorable is because the actual cost of material isThe reason why the variance is unfavorable is because the actual cost of material is
greater than the standard cost that was supposed to be incurred.greater than the standard cost that was supposed to be incurred.

3. Direct Material flexible budget variance3. Direct Material flexible budget variance
                                           MFBV = MQV + MPV                                           MFBV = MQV + MPV

                                    $8,000 F  +  $19500 U                                    $8,000 F  +  $19500 U
                                      $11,500 U$11,500 U  

3.5.2.23.5.2.2 Direct Labor Variances Direct Labor Variances

The computation of direct labor variances is very similar to that of direct materials The computation of direct labor variances is very similar to that of direct materials 
variances.  However, there are some differences between labor and materials in variances.  However, there are some differences between labor and materials in 
setting variances, in the controllability of the variances, and in the timing of the setting variances, in the controllability of the variances, and in the timing of the 
variance reports.  Consequently, labor and materials variances are treated variance reports.  Consequently, labor and materials variances are treated 
separately.separately.

Direct labor variances may be divided intoDirect labor variances may be divided into
i.i. Efficiency variance.Efficiency variance.

ii.ii. Rate variance.Rate variance.
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i. Labor Efficiency Variance:i. Labor Efficiency Variance: The labor efficiency variance identifies The labor efficiency variance identifies
the amount of total labor variance caused by using more or less thanthe amount of total labor variance caused by using more or less than
the standard quantity.  The term efficiency expresses the idea that thethe standard quantity.  The term efficiency expresses the idea that the
labor is used favorably if fewer hours than standard are used to make alabor is used favorably if fewer hours than standard are used to make a
product. Conversely, labor is used inefficiently if more labor hours thanproduct. Conversely, labor is used inefficiently if more labor hours than
standard are used.  The equation for the direct labor efficiency is standard are used.  The equation for the direct labor efficiency is 

LEV = (AH – SH) x SRLEV = (AH – SH) x SR
Where LEV = direct labor efficiency varianceWhere LEV = direct labor efficiency variance

AH = actual hours workedAH = actual hours worked
SH = standard hours allowedSH = standard hours allowed
SR = standard wage rate.SR = standard wage rate.

Standard hours allowed is equal to the number of direct labor hoursStandard hours allowed is equal to the number of direct labor hours
that should be worked in the production of one finished unit multipliedthat should be worked in the production of one finished unit multiplied
by the number of unit’s production.by the number of unit’s production.

The supervisor of the department or cost center in which the workThe supervisor of the department or cost center in which the work
performed  is  usually  held  responsible  for  direct  labor  efficiencyperformed  is  usually  held  responsible  for  direct  labor  efficiency
variances if procedures and conditions remain constant (for example, ifvariances if procedures and conditions remain constant (for example, if
no new procedures or equipment were introduced).no new procedures or equipment were introduced).

ii.  Labor Rate Variance:ii.  Labor Rate Variance: It  isolates  the  portion  of  the  total  labor It  isolates  the  portion  of  the  total  labor
variance that is caused by the actual labor rate’s being different fromvariance that is caused by the actual labor rate’s being different from
the expected (standard) labor rate.  It is computed in the same way asthe expected (standard) labor rate.  It is computed in the same way as
the material price variance.  The formula is:the material price variance.  The formula is:

LRV = (AR – SR) x AHLRV = (AR – SR) x AH
Where LRV = direct labor rate variancesWhere LRV = direct labor rate variances

AR = actual wage rateAR = actual wage rate
SR = standard wage rateSR = standard wage rate
AH = actual hours workedAH = actual hours worked

As in the case of the direct materials price variances, management has very little As in the case of the direct materials price variances, management has very little 
control over rate variances.  However, some companies hold the supervisor of the control over rate variances.  However, some companies hold the supervisor of the 
department or cost center where the work is performed responsible if, for example, department or cost center where the work is performed responsible if, for example, 
workers with a high rate were used in a particular process and as a result, the workers with a high rate were used in a particular process and as a result, the 
greatest worker loss efficiency was achieved.greatest worker loss efficiency was achieved.
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 Note that the sum of the direct labor usage and rate variances equals the direct  Note that the sum of the direct labor usage and rate variances equals the direct 
labor flexible – budget variances (LFBV).labor flexible – budget variances (LFBV).

LFBV = LEV + LRVLFBV = LEV + LRV

Illustration 2 
Assume  in  the  illustration1  of  the  previous  section  that  RomeoAssume  in  the  illustration1  of  the  previous  section  that  Romeo
company reported the following labour related data for the first sixcompany reported the following labour related data for the first six
months of production:months of production:
Direct labour standards:Direct labour standards:
Direct labour needed per unit of MO1                                     2 hoursDirect labour needed per unit of MO1                                     2 hours
Standard rate per Direct labour hourStandard rate per Direct labour hour    $10   $10
Actual data:Actual data:
Units produced During the six monthsUnits produced During the six months             20,000 Units            20,000 Units
Direct labour used Direct labour used  39,000 hrs 39,000 hrs
Direct labour cost incurred actuallyDirect labour cost incurred actually    $11 Per hr   $11 Per hr

Requirements:Requirements:

Based on the given information your are required to:Based on the given information your are required to:
1.1. Compute  the  direct  labour  efficiency  and  direct  labour  rateCompute  the  direct  labour  efficiency  and  direct  labour  rate

variances.variances.
2.2. Compute direct labour flexible budget varianceCompute direct labour flexible budget variance
3.3. Indicate weather the variances are Favorable or unfavorableIndicate weather the variances are Favorable or unfavorable

Solution:Solution:
1. Labor efficiency variances1. Labor efficiency variances

Standard hours allowed (SH) = Actual    x    hours allowedStandard hours allowed (SH) = Actual    x    hours allowed
        Output       per unit of output        Output       per unit of output

                                                   20,000 x 2hrs                                                    20,000 x 2hrs 
            40,000 hrs            40,000 hrs

LEV = (AH – SH) x SRLEV = (AH – SH) x SR
         ( 39,000 – 40,000) x $ 10 per hour         ( 39,000 – 40,000) x $ 10 per hour
        =          =  $10,000 F$10,000 F

The labour efficiency variance is favorable because the actual labourThe labour efficiency variance is favorable because the actual labour
used is less than what is allowed.used is less than what is allowed.

2.2. Direct labour rate varianceDirect labour rate variance
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LRV = (AR – SR) x AHLRV = (AR – SR) x AH
( $11- $10 ) x 39,000 hrs( $11- $10 ) x 39,000 hrs
 =  = $39,000 U$39,000 U

This variance is unfavorable because the actual labour rate incurred isThis variance is unfavorable because the actual labour rate incurred is
greater than what was supposed to be incurred.greater than what was supposed to be incurred.

3.3. Direct Labour Flexible Budget Variance ( DLFBV)Direct Labour Flexible Budget Variance ( DLFBV)
LFBV = LRV + LEVLFBV = LRV + LEV

                                         $10,000 F + $39,000 U $10,000 F + $39,000 U
= = $28,000 U$28,000 U

Learning Activity 3.Learning Activity 3.

1.1. Under  what  circumstances  do  the  following  variances  beUnder  what  circumstances  do  the  following  variances  be
Favorable or Unfavorable?Favorable or Unfavorable?
A. material price varianceA. material price variance

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

................................................................................................................................................
B. Material quantity varianceB. Material quantity variance

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

.......................................................………….......................................................…………
C. Labour Efficiency varianceC. Labour Efficiency variance

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

.......................................................…………........................................................………….
D. Labour Rate VarianceD. Labour Rate Variance

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

.......................................................…………........................................................………….
E, Material Flexible Budget VarianceE, Material Flexible Budget Variance
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..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

...................................................…………........................................................………….....
F. Labour Flexible Budget VarianceF. Labour Flexible Budget Variance

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

.....................................................………….......................................................…………..
2.2. Margo  company  reported  the  following   variances  in  certainMargo  company  reported  the  following   variances  in  certain

production year end:production year end:
 - Material price variance     $ 3000 F - Material price variance     $ 3000 F
- Direct labour Efficiency variance $500 U- Direct labour Efficiency variance $500 U
- Material flexible budget variance   $2000 U- Material flexible budget variance   $2000 U
- Direct labour Flexible budget variance  $100 F- Direct labour Flexible budget variance  $100 F
 Calculate the following: Calculate the following:

i.i. Material usage varianceMaterial usage variance
ii.ii. Labour rate  varianceLabour rate  variance
iii.iii. Indicate each of the above variances as Favorable andIndicate each of the above variances as Favorable and

UnfavorableUnfavorable

3.5.2.33.5.2.3  Manufacturing Overhead VariancesManufacturing Overhead Variances

In  the  previous  section  we  have  seen  the  two  very  important  costIn  the  previous  section  we  have  seen  the  two  very  important  cost
components  of  an  out  put,  direct  material  and  direct  labour,  howcomponents  of  an  out  put,  direct  material  and  direct  labour,  how
standards are set and how the variations of actual quantity or price bestandards are set and how the variations of actual quantity or price be
analyzed from the standards allowed.   Another  very important  costanalyzed from the standards allowed.   Another  very important  cost
component of a product is a manufacturing Over head or a factory overcomponent of a product is a manufacturing Over head or a factory over
heads. heads. 

The flexible overhead budget is the manufacturer’s primary tool for the control of The flexible overhead budget is the manufacturer’s primary tool for the control of 
manufacturing overhead costs. At the end of each accounting period, the manufacturing overhead costs. At the end of each accounting period, the 
management accountant uses the flexible overhead budget to determine the level of management accountant uses the flexible overhead budget to determine the level of 
overhead that should have been incurred, given the actual level of activity. Then the overhead that should have been incurred, given the actual level of activity. Then the 
accountant compares the overhead cost in the flexible budget with the actual accountant compares the overhead cost in the flexible budget with the actual 
overhead costs incurred. The accountant then computes separates overhead overhead costs incurred. The accountant then computes separates overhead 
variances, each of which conveys separate information useful in controlling overheadvariances, each of which conveys separate information useful in controlling overhead
costs.  costs.  

Nevertheless, many manufacturing organizations believe that it is not worthwhile to Nevertheless, many manufacturing organizations believe that it is not worthwhile to 
monitor individual overhead items like indirect material, indirect labour, monitor individual overhead items like indirect material, indirect labour, 
depreciation, factory supplies...etc. Therefore, overhead variances often are not depreciation, factory supplies...etc. Therefore, overhead variances often are not 
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subdivided the flexible budget variances- the complexity of the analysis may not be subdivided the flexible budget variances- the complexity of the analysis may not be 
worth the effort. worth the effort. 

However , in some cases it may be useful to subdivide the flexible-budget overhead However , in some cases it may be useful to subdivide the flexible-budget overhead 
variances, especially those for variances, especially those for variable overheadvariable overhead.  Part of the variable overhead .  Part of the variable overhead 
flexible budget variance is related to the control of cost driver and part of it to the flexible budget variance is related to the control of cost driver and part of it to the 
control of overhead spending itself. control of overhead spending itself. 

When actual cost driver activity differs from the standard amount for the actual When actual cost driver activity differs from the standard amount for the actual 
output achieved, a output achieved, a variable overhead efficiency variance (VOEV)variable overhead efficiency variance (VOEV)  will occur.  will occur.  
Whenever actual cost driver activity exceeds that has been allowed for the actual Whenever actual cost driver activity exceeds that has been allowed for the actual 
output achieved, overhead efficiency variances will be unfavorable and vice versa. In output achieved, overhead efficiency variances will be unfavorable and vice versa. In 
essence this efficiency variance tells management the cost of not controlling the use essence this efficiency variance tells management the cost of not controlling the use 
of cost driver activity. The remainder of the flexible budget variance measures of cost driver activity. The remainder of the flexible budget variance measures 
control overhead spending itself, given actual cost driver activity.control overhead spending itself, given actual cost driver activity.

The following are the formulae  used to compute the two overheads variance:The following are the formulae  used to compute the two overheads variance:

i. The variable overhead efficiency variance (VOEV)i. The variable overhead efficiency variance (VOEV)

The variable over head efficiency variance is a measure of the difference between theThe variable over head efficiency variance is a measure of the difference between the
actual activity of a period and the standard activity allowed, multiplied by the actual activity of a period and the standard activity allowed, multiplied by the 
variable part of the predetermined overhead rate. The formula for the variance can variable part of the predetermined overhead rate. The formula for the variance can 
be expressed as follows:be expressed as follows:

                  VOEV =(AH-SH) X VOHR                  VOEV =(AH-SH) X VOHR
                               Where: AH =actual direct labor hours                               Where: AH =actual direct labor hours

                                SH = standard direct labor hours allowed                                SH = standard direct labor hours allowed
                 VOHR = standard variable overhead rate per hour                 VOHR = standard variable overhead rate per hour

ii. The variable overhead spending variance (VOHSV)ii. The variable overhead spending variance (VOHSV)

As its name indicates, it measures deviations in amounts spent for overhead inputs As its name indicates, it measures deviations in amounts spent for overhead inputs 
such as spare parts  and utilities. The formula for the variance can be expressed as such as spare parts  and utilities. The formula for the variance can be expressed as 
follows:follows:
                                VOHSV = AH (AR-SR)                                VOHSV = AH (AR-SR)

                  Where: AH= actual direct labor hours used                  Where: AH= actual direct labor hours used
                  AR= actual variable overhead rate                  AR= actual variable overhead rate
                  SR = standard variable overhead (VOH) rate                  SR = standard variable overhead (VOH) rate

OROR
                                    VOHSV = AH (AR-SR)                                    VOHSV = AH (AR-SR)
                                    VOHSV =(AH x AR)– (AH x SR)                                    VOHSV =(AH x AR)– (AH x SR)
 = Actual variable overhead – (actual direct labor hours used x standard VOH rate) = Actual variable overhead – (actual direct labor hours used x standard VOH rate)
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Illustration 3 Illustration 3 

DADA manufacturing Company  produces a best quality product called Maximo and  DADA manufacturing Company  produces a best quality product called Maximo and  
uses standard costs and a flexible budget to control its manufacturing costs. uses standard costs and a flexible budget to control its manufacturing costs. 
Operating data for the quarter are summarized as follows:Operating data for the quarter are summarized as follows:

 Finished units produced:    15, 000 units Finished units produced:    15, 000 units 
 Standard direct labour allowed per units of out put produced, 1.5 hours. Standard direct labour allowed per units of out put produced, 1.5 hours. 
 Variable manufacturing overhead: actual  costs $ 170, 000. Budget formula isVariable manufacturing overhead: actual  costs $ 170, 000. Budget formula is

Br.10 per standard direct labor hour.Br.10 per standard direct labor hour.

Requirements:Requirements:

Compute the following:Compute the following:
a.a. Variable overhead efficiency variance.Variable overhead efficiency variance.
b.b. Variable overhead spending variance.Variable overhead spending variance.
c.c. Indicate weather the variances are favorable or unfavorableIndicate weather the variances are favorable or unfavorable

Solutions:Solutions:
a.a. VOHEV = (AH –SH) X VOH rateVOHEV = (AH –SH) X VOH rate

AH = 18,000 hoursAH = 18,000 hours
SH  =1. 5 hours per unit x 15,000 unitsSH  =1. 5 hours per unit x 15,000 units
      =  22,500 hours      =  22,500 hours
 =(18, 000 - 22,500)x $10  =(18, 000 - 22,500)x $10 
=  $=  $45,000 F45,000 F

b.b. VOHSV =actual variable overhead-(SRX AH)VOHSV =actual variable overhead-(SRX AH)
  = $170, 000 –($10 X18,000)= $170, 000 –($10 X18,000)

= = $ 10,000$ 10,000 F F
3.5.3 Measuring Mix, Yield And Productivity  Variances3.5.3 Measuring Mix, Yield And Productivity  Variances

Standard Costs and VariancesStandard Costs and Variances

Calculation  of  a  standard  cost  is  based  on  physical  standards,  twoCalculation  of  a  standard  cost  is  based  on  physical  standards,  two
types  of  which  are  often  discussed:  types  of  which  are  often  discussed:  basic  basic  and  and  currentcurrent.  A  basic.  A  basic
standard  is  a  yard  stick  against  which  both  expected  and  actualstandard  is  a  yard  stick  against  which  both  expected  and  actual
performances arte compared. It is similar to an index number againstperformances arte compared. It is similar to an index number against
which all later results are measured. which all later results are measured. Current standardsCurrent standards are of three are of three
types:  expected  actual  standard,  normal  standard  and  theoreticaltypes:  expected  actual  standard,  normal  standard  and  theoretical
standard.  these things have been discussed in detail in the previousstandard.  these things have been discussed in detail in the previous
section.section.

Materials  and  labor  costs  are  generally  based  on  normal,  currentMaterials  and  labor  costs  are  generally  based  on  normal,  current
conditions, allowing for alterations of prices and rates and temperedconditions, allowing for alterations of prices and rates and tempered
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by the desired efficiency level. Factory overhead is based on normalby the desired efficiency level. Factory overhead is based on normal
conditions of efficiency and volume.  This subsection's major objectiveconditions of efficiency and volume.  This subsection's major objective
however, is to discuss and illustrate the measurement of mix yield andhowever, is to discuss and illustrate the measurement of mix yield and
productivity variances.productivity variances.

Material Mix VarianceMaterial Mix Variance

It is common for more than one material to be required in a productionIt is common for more than one material to be required in a production
process. In a cotton fabric, for example, cotton from many parts of theprocess. In a cotton fabric, for example, cotton from many parts of the
world with the hope that the new mix and its costs will contribute toworld with the hope that the new mix and its costs will contribute to
improved profits. The proportion or ratio of one material to anotherimproved profits. The proportion or ratio of one material to another
material is called the mix. In many cases, the new mix is accompaniedmaterial is called the mix. In many cases, the new mix is accompanied
by either a favorable or unfavorable yield of the final product.by either a favorable or unfavorable yield of the final product.

A mix variance shows the change in cost that results from changingA mix variance shows the change in cost that results from changing
the proportions of materials added to the production mix. It measuresthe proportions of materials added to the production mix. It measures
the effect of using a different combination of materials.the effect of using a different combination of materials.

Material  mix  variance  is  calculated  by  measuring  the  difference  inMaterial  mix  variance  is  calculated  by  measuring  the  difference  in
cost, at standard prices, between the actual mix of quantities used andcost, at standard prices, between the actual mix of quantities used and
the standard mix of the total quantity used.the standard mix of the total quantity used.

  

Material Yield VarianceMaterial Yield Variance

YieldYield can be defined as the amount of prime product manufactured can be defined as the amount of prime product manufactured
from a given amount of materials. The yield variance is the result offrom a given amount of materials. The yield variance is the result of
obtaining a yield different from the one expected on the basis of input.obtaining a yield different from the one expected on the basis of input.

A yield variance measures whether a change in mix affected the yieldA yield variance measures whether a change in mix affected the yield
and shows the difference in cost that result if the actual yield (out put)and shows the difference in cost that result if the actual yield (out put)
varies from the standard quantity of yield determined for a given inputvaries from the standard quantity of yield determined for a given input
of materials.of materials.
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Illustration 4
Chechen Company uses a standard cost system. The standard productChechen Company uses a standard cost system. The standard product
and cost specification for 1, 000 pounds (lbs) of chewing gum are asand cost specification for 1, 000 pounds (lbs) of chewing gum are as
follows:follows:

MaterialMaterial QuantityQuantity           Unit Cost           Unit Cost 
         A A 800 lbs800 lbs Br.0.25 per lbBr.0.25 per lb
           B B 200 lbs200 lbs      0.40     0.40
           C C 200 lbs200 lbs      0.10     0.10

Materials records indicate:Materials records indicate:
 Material      Beg.  Inventory     Purchases in January Material      Beg.  Inventory     Purchases in January     End.  Inventory    End.  Inventory
 A A          10, 000 lbs         10, 000 lbs 162, 000 lbs @ Br.0.24162, 000 lbs @ Br.0.24      15, 000 lbs     15, 000 lbs
 B B 12, 00012, 000 30, 000                0.4230, 000                0.42         4, 000 lbs        4, 000 lbs
 C C 15, 00015, 000 32, 000 32, 000             0.11          11, 000 lbs            0.11          11, 000 lbs

To  convert  1,  200  lbs  of  raw materials  into  1,  000  lbs  of  finishedTo  convert  1,  200  lbs  of  raw materials  into  1,  000  lbs  of  finished
product require 20 direct labor hours at Br.9 per hour, or Br.0.18 perproduct require 20 direct labor hours at Br.9 per hour, or Br.0.18 per
lb of finished product. Actual direct labor hours and cost for Januarylb of finished product. Actual direct labor hours and cost for January
are 3, 800 hours at Br.34, 656.are 3, 800 hours at Br.34, 656.

Actual  production  for  January  is  200,  000  lbs  of  chewing  gum.Actual  production  for  January  is  200,  000  lbs  of  chewing  gum.
Expected production for this month totaled 192, 500 units.Expected production for this month totaled 192, 500 units.

Factory overhead is applied on a direct labor hour basis at a rate of Br5 per hour Factory overhead is applied on a direct labor hour basis at a rate of Br5 per hour 
(Br.3 fixed, Br.2 variable), or Br0.10 per pound of finished product. Normal overhead (Br.3 fixed, Br.2 variable), or Br0.10 per pound of finished product. Normal overhead 
is Br.20, 000, with 4, 000 direct labor hours. Actual overhead for the month is Br.22, is Br.20, 000, with 4, 000 direct labor hours. Actual overhead for the month is Br.22, 
000.000.

The standard cost per pound of finished chewing gum is:The standard cost per pound of finished chewing gum is:
        Materials        Materials                     Br.0.30 per lb                    Br.0.30 per lb

LaborLabor                0.18   0.18
Factory overhead Factory overhead                                   0.100.10
             Total             Total                                                             Br.0.58 Br.0.58 

Requirements:Requirements:
a.a. Compute the materials purchase price, mix, and yield variancesCompute the materials purchase price, mix, and yield variances

and the materials quantity variances for each material.   and the materials quantity variances for each material.   
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b.b. Compute the labor rate, efficiency, and yield variance.Compute the labor rate, efficiency, and yield variance.
Solution:Solution:
a. Material Variancesa. Material Variances
Material purchase price variances for each materialMaterial purchase price variances for each material

    Material     Material Purchased Purchased 
QuantityQuantity

Unit CostUnit Cost
VariationVariation

      Price      Price
    Variance    Variance

          A          A 162, 000162, 000 Br.(0.01)Br.(0.01)   Br.1, 620 F  Br.1, 620 F
          B          B 30, 00030, 000        0.02       0.02            600U           600U
         C         C 32, 00032, 000        0.01       0.01                       320U320U
                       Net materials purchase price                       Net materials purchase price
variancevariance

            Br.700 FBr.700 F

Weighted average of standard materials cost of input:Weighted average of standard materials cost of input:
Material Material Quantity          XQuantity          X Unit  CostUnit  Cost

==
Total Total 

          A          A 800800 Br.0.25Br.0.25 Br.200Br.200
          B          B 200200      0.40     0.40        80       80
          C          C 200200      0.10     0.10              20  20 
      Input      Input 1, 200 lbs1, 200 lbs BrBr.300.300

Weighted average per unit of input= Weighted average per unit of input= 300 300    = Br   = Br0.25 per lb0.25 per lb
                                             1, 200                                             1, 200

Weighted average per unit of output= Weighted average per unit of output= 300  300    = Br   = Br 0.30 per lb0.30 per lb
           1, 000           1, 000

Actual quantities at individual standard materials costs:Actual quantities at individual standard materials costs:

   Material    Material Quantity Used x StdcostQuantity Used x Stdcost
          A          A 157, 000  X         0.25157, 000  X         0.25  Br.39, 250 Br.39, 250
          B          B   38, 000  X         0.40  38, 000  X         0.40       15, 200      15, 200
           C           C     36, 000 36, 000  X         0.10 X         0.10                 3, 6003, 600   Br.58, 050  Br.58, 050
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                                                  231, 000 lbs231, 000 lbs
Actual quantity at weighted average of std materialsActual quantity at weighted average of std materials
cost of input                                           (231, 000 lbs xcost of input                                           (231, 000 lbs x
0.25)0.25)

          
               57, 57,
750750

                          Materials mix variance                          Materials mix variance             Br.300Br.300
UU

The influence of individual raw materials on the total materials mixThe influence of individual raw materials on the total materials mix
variance can be computed in the following manner: variance can be computed in the following manner: 
MaterialMaterial ActualActual

QuantityQuantity
Actual QtyActual Qty
Using  StdUsing  Std
FormulaFormula

Qty Qty 
VariationVariation

Std Std 
CostCost

Material Material 
MixMix
VarianceVariance

   A   A 157,000157,000
lbslbs

154, 000 lbs154, 000 lbs  3, 000 3, 000 0.50.5 750750

   B   B   38, 000  38, 000 38, 50038, 500        (500)       (500) 0.400.40 200F200F
   C   C     36, 00036, 000 38, 50038, 500 (2, 500)(2, 500) 0.100.10 250F250F

231,000231,000 231, 000231, 000      -0-     -0- 300 U300 U

Actual quantity using standard formula for each material Actual quantity using standard formula for each material 
 Actual Qty                           =              Std          x        Total              Actual Qty                           =              Std          x        Total             
 Using Std Formula                           Formula Using Std Formula                           Formula        Actual Qty         Actual Qty  

Material A=Material A= 800  800       X 231, 000= 154, 000 lbs      X 231, 000= 154, 000 lbs
                   1, 200                   1, 200
Material B = Material B = 200200       X 231, 000 = 38, 500 lbs       X 231, 000 = 38, 500 lbs
                    1, 200                    1, 200

Material C = Material C = 200  200      X 231, 000 = 38, 500 lbs    X 231, 000 = 38, 500 lbs
                     1, 200                     1, 200
The material yield variance is computed as follows:The material yield variance is computed as follows:
Actual  quantity  (input)  at  weighted  averageActual  quantity  (input)  at  weighted  average
of standard material cost….                                                          57, 750of standard material cost….                                                          57, 750
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Actual  output  quantity  at  weighted  average  of  standardActual  output  quantity  at  weighted  average  of  standard
material cost (200,000lbs X Br.0.30)….                                       material cost (200,000lbs X Br.0.30)….                                       60,60,
000*000*
 Materials yield variance Materials yield variance                                      Br           Br. 2, 250F. 2, 250F

*Alternatively computed: *Alternatively computed: 
60, 000 = Input needed to produce the actual output x 0.2560, 000 = Input needed to produce the actual output x 0.25
              = 240, 000 X 0.25              = 240, 000 X 0.25
              = Br.60, 000              = Br.60, 000

 Note that the total of the mix and yield variance for material equal the Note that the total of the mix and yield variance for material equal the
quantity variance. Thus, the material quantity variance will  be Br.1,quantity variance. Thus, the material quantity variance will  be Br.1,
950 F, i.e. 300 U + 2, 250 F.   950 F, i.e. 300 U + 2, 250 F.   
The  influence  of  individual  raw  materials  on  the  total  materialsThe  influence  of  individual  raw  materials  on  the  total  materials
quantity variance (MQV) can be computed in the following manner: quantity variance (MQV) can be computed in the following manner: 

MQV (material A) = (157, 000-160, 000) X 0.25 =             Br. 750MQV (material A) = (157, 000-160, 000) X 0.25 =             Br. 750
FF

MQV (material B) = (38, 000-40, 000) X 0.40   =         800 FMQV (material B) = (38, 000-40, 000) X 0.40   =         800 F
MQV (material C) = (36, 000-40, 000) X 0.10   =         MQV (material C) = (36, 000-40, 000) X 0.10   =         400F400F
Total material quantity variance                            Br. Total material quantity variance                            Br. 1, 950 F1, 950 F

b. Labor Varianceb. Labor Variance
The labor variances are the following:The labor variances are the following:

i.i. Rate variances Rate variances 
ii.ii. Efficiency variances, andEfficiency variances, and
iii.iii. Yield variancesYield variances

The computations of these variances for January are as follows:The computations of these variances for January are as follows:

1. Computation of labor rate variance variances:1. Computation of labor rate variance variances:

LRV= (AR-SR) X AH = (AR X AH) – (SR X AH)LRV= (AR-SR) X AH = (AR X AH) – (SR X AH)
Actual labor costs Actual labor costs             Br.34, 656            Br.34, 656

Actual hr x SR = 3, 800 X 9Actual hr x SR = 3, 800 X 9             34, 200  34, 200    
        Labor rate variance        Labor rate variance                                     Br.                                    Br.456 U456 U  

2. Computation of labor efficiency variance variances:2. Computation of labor efficiency variance variances:
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LRV= (AR-SR) X AH = (9.12* -9) X 3, 800 = Br.456 U                      LRV= (AR-SR) X AH = (9.12* -9) X 3, 800 = Br.456 U                      
*9.12 = *9.12 = 34, 65634, 656
              3, 800              3, 800
 AH X SR = 3, 800 X 9=                                                              Br.34, AH X SR = 3, 800 X 9=                                                              Br.34,
200200
 SH for expected output x SR= 3, 850* X 9 =                                   SH for expected output x SR= 3, 850* X 9 =                                  34,34,
650650
               Labor efficiency variance                                               Br.                Labor efficiency variance                                               Br. 450450
FF
*SH for expected output = *SH for expected output = 192, 500 X 20192, 500 X 20   = 3, 850 hrs   = 3, 850 hrs

1,0001,000

3. Computation of labor yield variance variances:3. Computation of labor yield variance variances:

    SH for expected output x SR = 3, 850 X 9 =    Br.34, 650    SH for expected output x SR = 3, 850 X 9 =    Br.34, 650
     SH for actual output X SR = 4, 000 X 9 =              SH for actual output X SR = 4, 000 X 9 =           36, 000  36, 000
               Labor yield variance                            Br.                Labor yield variance                            Br. 1, 350F1, 350F

The labor yield variance identifies the portion of the labor efficiency variance The labor yield variance identifies the portion of the labor efficiency variance 
attributable to obtaining an unfavorable or favorable yield. The favorable labor attributable to obtaining an unfavorable or favorable yield. The favorable labor 
efficiency of Br.450 is the portion of the traditional labor efficiency variance that is efficiency of Br.450 is the portion of the traditional labor efficiency variance that is 
attributable to factors other than yield.attributable to factors other than yield.

The traditional labor efficiency variance (LEV) is given by:  The traditional labor efficiency variance (LEV) is given by:  
LEV = (AH-SH) X SRLEV = (AH-SH) X SR

= (3, 800 – 4, 000) X 9= (3, 800 – 4, 000) X 9
= Br. = Br. 1, 800 F1, 800 F

Learning Activity 4 Learning Activity 4 
1.  When  a  company  uses  only  one  type  of  material  input,  it  is1.  When  a  company  uses  only  one  type  of  material  input,  it  is
possible  to  measure  and  analyze  mix  and  yield  variances.possible  to  measure  and  analyze  mix  and  yield  variances.
True/FalseTrue/False
2. What is the sum of material mix and yield variances?2. What is the sum of material mix and yield variances?
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..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

........................................................…………........................................................…………
4.4. Define material yield variance.Define material yield variance.
..........................................................................................................................................................................................................................
..........................................................................................................................................................................................................................
................................................................................................................................................

3.6 SUMMARY3.6 SUMMARY

oo Standard  cots  are  carefully  predetermined  costs  created  byStandard  cots  are  carefully  predetermined  costs  created  by
management  and  used  as  a  basis  for  comparison  with  actualmanagement  and  used  as  a  basis  for  comparison  with  actual
costs. Mangers and accountants make use of standard costs forcosts. Mangers and accountants make use of standard costs for
planning and controlling their manufacturing and service givingplanning and controlling their manufacturing and service giving
operations.  Standards  are  useful  in  detailed  planning,  costoperations.  Standards  are  useful  in  detailed  planning,  cost
control, performance measurement, and pricing decisioncontrol, performance measurement, and pricing decision

oo The major types of standards used by many organizations are:The major types of standards used by many organizations are:
Ideal  standards,  basic  standards,  attainable  standards,  andIdeal  standards,  basic  standards,  attainable  standards,  and
normal  standards.  Standards  are  used  to  attain  the  followingnormal  standards.  Standards  are  used  to  attain  the  following
objectives  of  firms:  Better  cost  control,  Product  pricing,objectives  of  firms:  Better  cost  control,  Product  pricing,
estimating  budgets,  performance  evaluation,  simplifyestimating  budgets,  performance  evaluation,  simplify
performance reporting, record keeping and cost awareness. performance reporting, record keeping and cost awareness. 

oo The three fundamental activities in standard cost system are theThe three fundamental activities in standard cost system are the
following:  standard  setting,  actual  cost  accumulation  andfollowing:  standard  setting,  actual  cost  accumulation  and
variance analysis.  To set standards accountants and managersvariance analysis.  To set standards accountants and managers
make  use  of  historical  data  or  task  analysis.  Variances  aremake  use  of  historical  data  or  task  analysis.  Variances  are
deviations  of  actual  cost  incurred  or  quantity  used  from  thedeviations  of  actual  cost  incurred  or  quantity  used  from  the
standards allowed.standards allowed.

oo The  major  standards  relating  to  direct  material  are:  DirectThe  major  standards  relating  to  direct  material  are:  Direct
material quantity standards and direct material price standards.material quantity standards and direct material price standards.
Standards relating to direct labour are: direct labour efficiencyStandards relating to direct labour are: direct labour efficiency
standards (usage standards) and direct labour rate standards.standards (usage standards) and direct labour rate standards.

102



oo Variances are deviations of actual costs or actual quantity usedVariances are deviations of actual costs or actual quantity used
from the standards set or allowed. Variances relating to materialfrom the standards set or allowed. Variances relating to material
are:  material  quantity  variance  and  material  price  variance.are:  material  quantity  variance  and  material  price  variance.
Variances relating to labour are labour efficiency variance andVariances relating to labour are labour efficiency variance and
Labour rate variance. Labour rate variance. 

oo Material  usage variance occurs  when actual  material  quantityMaterial  usage variance occurs  when actual  material  quantity
used varies from the standard quantity allowed. Material priceused varies from the standard quantity allowed. Material price
variance  occurs  when  actual  price  of  material  vary  from  thevariance  occurs  when  actual  price  of  material  vary  from  the
standard  price  allowed.  Labour  usage  (efficiency)  variancestandard  price  allowed.  Labour  usage  (efficiency)  variance
occurs when actual labour hours used varies from the standardoccurs when actual labour hours used varies from the standard
hours allowed. Labour price variance occur when actual wagehours allowed. Labour price variance occur when actual wage
paid vary from the standard wage allowed. paid vary from the standard wage allowed. 

oo The sum of material usage variance and material price varianceThe sum of material usage variance and material price variance
is material flexible variance. The sum of labour rate variance andis material flexible variance. The sum of labour rate variance and
labour efficiency variance is labour flexible budget variance. labour efficiency variance is labour flexible budget variance. 

oo The flexible overhead budget is the manufacturer’s primary toolThe flexible overhead budget is the manufacturer’s primary tool
for the control of manufacturing overhead costs. At the end offor the control of manufacturing overhead costs. At the end of
each accounting period,  the management accountant  uses theeach accounting period,  the management accountant  uses the
flexible overhead budget to determine the level of overhead thatflexible overhead budget to determine the level of overhead that
should  have  been  incurred,  given  the  actual  level  of  activity.should  have  been  incurred,  given  the  actual  level  of  activity.
Then the accountant compares the overhead cost in the flexibleThen the accountant compares the overhead cost in the flexible
budget with the actual overhead costs incurred. The accountantbudget with the actual overhead costs incurred. The accountant
then  computes  separates  overhead  variances,  each  of  whichthen  computes  separates  overhead  variances,  each  of  which
conveys  separate  information  useful  in  controlling  overheadconveys  separate  information  useful  in  controlling  overhead
costs.  costs.  

oo The variable over head efficiency variance is a measure of theThe variable over head efficiency variance is a measure of the
difference  between  the  actual  activity  of  a  period  and  thedifference  between  the  actual  activity  of  a  period  and  the
standard activity allowed, multiplied by the variable part of thestandard activity allowed, multiplied by the variable part of the
predetermined overhead rate.predetermined overhead rate.

oo The variable overhead spending varianceThe variable overhead spending variance  measures deviations inmeasures deviations in
amounts  spent  for  overhead  inputs  such  as  spare  parts  andamounts  spent  for  overhead  inputs  such  as  spare  parts  and
utilitiesutilities

103



oo The proportion or ratio of  one material  to  another material  isThe proportion or ratio of  one material  to  another material  is
called the mix. In many cases, the new mix is accompanied bycalled the mix. In many cases, the new mix is accompanied by
either a favorable or unfavorable yield of the final product. A mixeither a favorable or unfavorable yield of the final product. A mix
variance shows the change in cost that results from changing thevariance shows the change in cost that results from changing the
proportions  of  materials  added  to  the  production  mix.  Itproportions  of  materials  added  to  the  production  mix.  It
measures the effect of using a different combination of materials.measures the effect of using a different combination of materials.

oo YieldYield is defined as the amount of prime product manufactured is defined as the amount of prime product manufactured
from a  given  amount  of  materials  A  yield  variance  measuresfrom a  given  amount  of  materials  A  yield  variance  measures
whether  a  change  in  mix  affected  the  yield  and  shows  thewhether  a  change  in  mix  affected  the  yield  and  shows  the
difference in cost that result if the actual yield (out put) variesdifference in cost that result if the actual yield (out put) varies
from the standard quantity of yield determined for a given inputfrom the standard quantity of yield determined for a given input
of materialsof materials

3.7 EXAM TYPE EXERCISES 3.7 EXAM TYPE EXERCISES 

1. Mambo Manufacturing Firm Gave you the following standards1. Mambo Manufacturing Firm Gave you the following standards
relating to Material and Labour for its only product called YA3:relating to Material and Labour for its only product called YA3:

Table Table 11

QuantityQuantity
StandardsStandards
Per unit of outPer unit of out
putput

Cost  standardsCost  standards
per  unit  ofper  unit  of
input input 

Cost  standardCost  standard
perper
Unit of out putUnit of out put

Direct MaterialDirect Material  5 Kilo Grams 5 Kilo Grams   $2 per kg  $2 per kg $10$10

Direct LabourDirect Labour  4 hours 4 hours  $4 per hour $4 per hour $16$16

Additional information:Additional information:
 The  company  has  produced  15,000  units  of  YA3  in  the  firstThe  company  has  produced  15,000  units  of  YA3  in  the  first

quarter of productionquarter of production
 5.5 kg of materials per unit of YA3  have been actually used in5.5 kg of materials per unit of YA3  have been actually used in

the production the production 
 The actual material cost Per kilo gram of in put was $1.9 The actual material cost Per kilo gram of in put was $1.9 
 55,000 hours of Direct labour have been actually used with an55,000 hours of Direct labour have been actually used with an

actual rate of $4.10 per houractual rate of $4.10 per hour
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Requirements:Requirements:
A.A. Compute the following variancesCompute the following variances

i.i. Direct material quantity varianceDirect material quantity variance
ii.ii. Direct material price varianceDirect material price variance
iii.iii. Direct material flexible budget varianceDirect material flexible budget variance
iv.iv. Direct labour efficiency varianceDirect labour efficiency variance
v.v. Direct labour rate varianceDirect labour rate variance
vi.vi. Direct labour flexible budget varianceDirect labour flexible budget variance

B.B. Indicate  weather  the  above  variances  are  Favorable  orIndicate  weather  the  above  variances  are  Favorable  or
unfavorableunfavorable

2. The Maria Company produces Teacups. Each teacup requires the2. The Maria Company produces Teacups. Each teacup requires the
following direct materials and direct labor:following direct materials and direct labor:

StandardStandard
Quantity perQuantity per
unit of inputunit of input

Price (Rate)Price (Rate) StandardStandard
CostCost

DirectDirect
materialmaterial

12 kgs12 kgs $1.20 per kgs$1.20 per kgs $ 14.40$ 14.40

Direct laborDirect labor 0.75 hour0.75 hour  11.00 per hour 11.00 per hour         8.25        8.25

During December 2001, the following was determined:During December 2001, the following was determined:
a)a) There was no work in process or direct materials inventory atThere was no work in process or direct materials inventory at

the  beginning or  end of  March,  and 10,000 tea cups werethe beginning or  end of  March,  and 10,000 tea cups were
manufactured.manufactured.

b)b) The total direct materials variance was $ 8, 000favorable, andThe total direct materials variance was $ 8, 000favorable, and
the materials quantity variance was the materials quantity variance was $ 4, 800 unfavorable.$ 4, 800 unfavorable.

c)c) The direct labor cost for the month amounted to $ 90,000 andThe direct labor cost for the month amounted to $ 90,000 and
the direct labor rate variance was $. 2,205favorablethe direct labor rate variance was $. 2,205favorable

RequirementsRequirements
i.i. How much kgs of materials were actually used?How much kgs of materials were actually used?

ii.ii. What was the actual price per hour paid?What was the actual price per hour paid?
iii.iii. What was the actual cost of the direct materials purchased?What was the actual cost of the direct materials purchased?
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iv.iv. How many hours were actually worked?How many hours were actually worked?

3.  The  Buskin  Company  manufactures  redwood  picnic  tables.  Each3.  The  Buskin  Company  manufactures  redwood  picnic  tables.  Each
table requires the following direct materials and direct labor:table requires the following direct materials and direct labor:
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StandardStandard
Quantity Quantity 

Price (Rate)Price (Rate) StandardStandard
CostCost

2"  clear2"  clear
redwoodredwood

12 bd.ft.*12 bd.ft.* Br.1.20 per bd.Br.1.20 per bd.
ft.ft.

Br. 14.40Br. 14.40

Direct laborDirect labor 0.75 hour0.75 hour  11.00 per hour 11.00 per hour         8.25        8.25
bd. ft.=board feetbd. ft.=board feet

During March 20x3, the following was determined:During March 20x3, the following was determined:
a)a) There was no work in process or direct materials inventory atThere was no work in process or direct materials inventory at

the  beginning  or  end  of  March,  and  9,  000  tables  werethe  beginning  or  end  of  March,  and  9,  000  tables  were
manufactured.manufactured.

b)b) The total direct materials variance was Br 8, 325 favorable,The total direct materials variance was Br 8, 325 favorable,
and the materials quantity variance was and the materials quantity variance was Br  2,  700Br  2,  700
unfavorable.unfavorable.

c)c) The direct labor cost for the month amounted to Br. 77, 760The direct labor cost for the month amounted to Br. 77, 760
and the direct labor rate variance was Br. 1, 440 favorable.and the direct labor rate variance was Br. 1, 440 favorable.

d)d) Bolts and screws are considered indirect materials.Bolts and screws are considered indirect materials.
Instructions:Instructions:

i.i. How  many  board  feet  of  lumber  wereHow  many  board  feet  of  lumber  were
manufactured?manufactured?

ii.ii. What was the price paid per board foot?What was the price paid per board foot?
iii.iii. What was the actual cost of the direct materialsWhat was the actual cost of the direct materials

purchased?purchased?
iv.iv. How many hours were actually worked?How many hours were actually worked?
v.v. What was the hourly rate of pay?What was the hourly rate of pay?

4. The Chambers Company manufactures a product with the following4. The Chambers Company manufactures a product with the following
standard costs:standard costs:

Direct materials (20 yards at Br.2 per yard)……………….. Br40Direct materials (20 yards at Br.2 per yard)……………….. Br40
Direct labor (2 hours at Br.16 per hour)………………………  32Direct labor (2 hours at Br.16 per hour)………………………  32

The following transactions occurred during the month of July 20x2:The following transactions occurred during the month of July 20x2:
a)a) Production of finished goods amounted to 3, 000 unitsProduction of finished goods amounted to 3, 000 units
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b)b) There were no beginning or ending inventories of directThere were no beginning or ending inventories of direct
materials or work in process.materials or work in process.
c)c) Purchases of direct materials were 68, 000 yards at Br 1.60Purchases of direct materials were 68, 000 yards at Br 1.60
per yard.per yard.
d)d) The direct labor cost was for 8, 500 hours at Br. 14 perThe direct labor cost was for 8, 500 hours at Br. 14 per
hour.hour.

Instructions:Instructions:
i.i. Compute  the  materials  price  and  quantity  variances,  andCompute  the  materials  price  and  quantity  variances,  and

indicate if they are favorable or unfavorable.indicate if they are favorable or unfavorable.
ii.ii. Compute the labor rate and efficiency variances, and indicateCompute the labor rate and efficiency variances, and indicate

if they are favorable and unfavorable.if they are favorable and unfavorable.
5. The Prince Company manufactures redwood outdoor furniture sets.5. The Prince Company manufactures redwood outdoor furniture sets.

The direct material consists of one item, 2" x 4" redwood. ScrewThe direct material consists of one item, 2" x 4" redwood. Screw
and bolts may be ignored.and bolts may be ignored.

The following information is available for the month of April 20x3:The following information is available for the month of April 20x3:
a)a) Two thousands sets of  furniture were produced. There are noTwo thousands sets of  furniture were produced. There are no

beginning or ending inventories.beginning or ending inventories.
b)b) The actual cost of lumber purchased amounted to Br. 327, 240The actual cost of lumber purchased amounted to Br. 327, 240

for  202,  000  board  feet  of  redwood.  The  materials  pricefor  202,  000  board  feet  of  redwood.  The  materials  price
variances amounted to Br. 4, 040 unfavorable, and the materialsvariances amounted to Br. 4, 040 unfavorable, and the materials
quantity variance amounted to Br. 3, 200 unfavorable.quantity variance amounted to Br. 3, 200 unfavorable.

c)c) The direct labor payroll for the month amounted to Br. 193, 520,The direct labor payroll for the month amounted to Br. 193, 520,
and the labor rate variance was Br. 4, 720 unfavorable. The laborand the labor rate variance was Br. 4, 720 unfavorable. The labor
efficiency variance was Br. 3, 200 favorable. The actual hoursefficiency variance was Br. 3, 200 favorable. The actual hours
worked were 11, 800.worked were 11, 800.

Instructions:Instructions:
i.i. The standard cost of the board foot of lumber.The standard cost of the board foot of lumber.

ii.ii. The standard quantity of board feet per set of furniture.The standard quantity of board feet per set of furniture.
iii.iii. The actual cost per board feetThe actual cost per board feet
iv.iv. The standard rate per hour of direct labor.The standard rate per hour of direct labor.
v.v. The  standard  quantity  of  hours  needed  per  one  set  ofThe  standard  quantity  of  hours  needed  per  one  set  of

furniture.furniture.
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3.8 ANSWERS TO LEARNING ACTIVITY QUESTIONS 3.8 ANSWERS TO LEARNING ACTIVITY QUESTIONS 

Learning Activity 1.Learning Activity 1.

1.1.Standards  are  carefully  predetermined  costs  created  byStandards  are  carefully  predetermined  costs  created  by
management  and  used  as  a  basis  for  comparison  with  actualmanagement  and  used  as  a  basis  for  comparison  with  actual
costs,costs,

2.2.The  basic  types  of  standards  are:  Ideal  standards,  normalThe  basic  types  of  standards  are:  Ideal  standards,  normal
standards, basic standards, and attainable standards.standards, basic standards, and attainable standards.

3.3.The  basic  purposes  of  standard  costing  are:  cost  control,The  basic  purposes  of  standard  costing  are:  cost  control,
performance  evaluation,  product  pricing,  cost  awareness,performance  evaluation,  product  pricing,  cost  awareness,
estimating budgets, simplifying performance reports.estimating budgets, simplifying performance reports.

Learning Activity 2.Learning Activity 2.

1.1. The two methods used in setting standards are:  task analysis  andThe two methods used in setting standards are:  task analysis  and
analysis of historical dataanalysis of historical data

2.2. Variances  occur  when  the  actual  cost  incurred  vary  from  theVariances  occur  when  the  actual  cost  incurred  vary  from  the
standard cost planned to be incurred.standard cost planned to be incurred.

3.3. The  tow  standards  relating  to  the  material  are  material  priceThe  tow  standards  relating  to  the  material  are  material  price
standard  and  material  quantity  standards;  the  two  standardsstandard  and  material  quantity  standards;  the  two  standards
relating to the labour are ; labour usage standard and labour raterelating to the labour are ; labour usage standard and labour rate
standards.standards.

4.   The two questions that the variance analysis try to answer are:4.   The two questions that the variance analysis try to answer are:
What is the amount of difference between actual and standard cost?What is the amount of difference between actual and standard cost?
Why did the difference occur?Why did the difference occur?

Learning Activity 3Learning Activity 3
#1#1
A. Material price variance will be favorable when the actual price perA. Material price variance will be favorable when the actual price per

unit used is less than the standard price allowed and vice versa. unit used is less than the standard price allowed and vice versa. 
B. Material quantity variance is favorable when actual material used isB. Material quantity variance is favorable when actual material used is

less than the standard quantity allowed and vice versaless than the standard quantity allowed and vice versa
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C.  When actual  labour  hours  used is  less  than the  standard hoursC.  When actual  labour  hours  used is  less  than the  standard hours
allowed and vice versa.allowed and vice versa.

D. When the actual rate per hour is less than the standard rate perD. When the actual rate per hour is less than the standard rate per
hourhour

#2 #2 
i.i. material flexible budget variance = MQV + MPVmaterial flexible budget variance = MQV + MPV
                                           $2,000 U= MQV +  $3000 F                                           $2,000 U= MQV +  $3000 F
                                           MQV =   $2,000 U + $3,000 U                                           MQV =   $2,000 U + $3,000 U

        $5,000U $5,000U 
iii.iii. Labour Flexible Budget Variance =  LEV + LRVLabour Flexible Budget Variance =  LEV + LRV

                                          100 F      =  500U + LRV                                           100 F      =  500U + LRV 
LRV  =  500 U + 100ULRV  =  500 U + 100U

                                            =  600 U=  600 U

Learning Activity 4Learning Activity 4
1.1. False False 
2.2. The sum of material mix and yield variances is material QuantityThe sum of material mix and yield variances is material Quantity

variancevariance
3.3. The material yield variance is defined as  the result of obtainingThe material yield variance is defined as  the result of obtaining

a yield different from  the one expected on the basis of input.a yield different from  the one expected on the basis of input.

UNIT IV:  COST VOLUME PROFIT (CVP) ANALYSIS UNIT IV:  COST VOLUME PROFIT (CVP) ANALYSIS 

ContentsContents

4.0 Introduction4.0 Introduction
4.1 Objectives4.1 Objectives
4.2 The basics of CVP analysis4.2 The basics of CVP analysis
4.3 Break-even analysis4.3 Break-even analysis
4.4 Applying CVP analysis4.4 Applying CVP analysis

4.4.0 Overview4.4.0 Overview
4.4.1 Objectives4.4.1 Objectives
4.4.2 Sensitivity Analysis4.4.2 Sensitivity Analysis
4.4.3 The target Net profit analysis4.4.3 The target Net profit analysis
4.4.4 Margin of safety4.4.4 Margin of safety
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4.5 Impact of Income tax on CVP analysis4.5 Impact of Income tax on CVP analysis
4.6 CVP analysis with multiple products4.6 CVP analysis with multiple products

4.6.0 Overview4.6.0 Overview
4.6.1 objectives4.6.1 objectives
4.6.2 definitions of sale mix4.6.2 definitions of sale mix
4.6.3 sales mix and break-even analysis4.6.3 sales mix and break-even analysis

4.7 Underlying assumptions under CVP analysis4.7 Underlying assumptions under CVP analysis
4.8 cost structure and operating leverage4.8 cost structure and operating leverage

4.8.0 Overview4.8.0 Overview
4.8.1 Objectives4.8.1 Objectives
4.8.2 Cost structure and profit analysis4.8.2 Cost structure and profit analysis
4.8.3 Operating leverage4.8.3 Operating leverage

4.9 Summary4.9 Summary
4.10 Answers to Learning Activity Questions 4.10 Answers to Learning Activity Questions 
4.l1 Model Examination 4.l1 Model Examination 
4.12 Glossary4.12 Glossary

4.0 INTRODUCTION4.0 INTRODUCTION

Managers  often  classify  costs  as  fixed  and  variable  when  makingManagers  often  classify  costs  as  fixed  and  variable  when  making
decisions that  affect  the  volume of  out  put.  The managers  want  todecisions that  affect  the  volume of  out  put.  The managers  want  to
know how such decisions will affect costs and revenues. They realizeknow how such decisions will affect costs and revenues. They realize
that many factors in addition to the volume of out put will affect costs.that many factors in addition to the volume of out put will affect costs.
Yet, a useful starting point in their decisions process to specify theYet, a useful starting point in their decisions process to specify the
relation ship between the volume of out put and costs and revenues.relation ship between the volume of out put and costs and revenues.

Cost-volume-profit (CVP) analysis is one of the most powerful tool that help managersCost-volume-profit (CVP) analysis is one of the most powerful tool that help managers
as they make decisions by facilitating quick estimation of net income at different as they make decisions by facilitating quick estimation of net income at different 
levels of activity. In other words, it helps them to understand the interrelationship levels of activity. In other words, it helps them to understand the interrelationship 
between cost, volume, and profit in an organization by focusing on interactions between cost, volume, and profit in an organization by focusing on interactions 
between the following five elements: prices of products, volume or level of activity, between the following five elements: prices of products, volume or level of activity, 
per unit variable costs, total fixed costs, and mix of products sold. Thus, CVP analysisper unit variable costs, total fixed costs, and mix of products sold. Thus, CVP analysis
examines the behavior of three different factors: cost-volume-profit and further, the examines the behavior of three different factors: cost-volume-profit and further, the 
total revenues, and the total costs, and operating income as changes occur in the out total revenues, and the total costs, and operating income as changes occur in the out 
put level, selling prices, variable costs, or fixed costs.put level, selling prices, variable costs, or fixed costs.

Because CVP analysis helps managers understand the interrelationship between cost,Because CVP analysis helps managers understand the interrelationship between cost,
volume, and profit, it is a vital tool in many business decisions. These decisions volume, and profit, it is a vital tool in many business decisions. These decisions 
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include, for example, what products to manufacture or sell, what pricing policy to include, for example, what products to manufacture or sell, what pricing policy to 
follow, what marketing strategy to employ, and what type of productive facilities to follow, what marketing strategy to employ, and what type of productive facilities to 
acquire.acquire.

4.1 OBJECTIVES4.1 OBJECTIVES

Up on the completing of this unit, you should be able to:Up on the completing of this unit, you should be able to:
oo Distinguish between contribution margin and gross marginDistinguish between contribution margin and gross margin
oo Prepare and interpret a contribution income statementPrepare and interpret a contribution income statement
oo Calculate  Break –Even sales  volume in  total  dollars  and  totalCalculate  Break –Even sales  volume in  total  dollars  and  total

unitsunits
oo Construct a cost volume profit graphConstruct a cost volume profit graph
oo Apply CVP analysis to determine the effect on profit changes inApply CVP analysis to determine the effect on profit changes in

fixed  expenses,  variable  expenses,  selling  prices,  and  salesfixed  expenses,  variable  expenses,  selling  prices,  and  sales
volume.volume.

oo Explain the roll of cost structure and operating leverage in CVPExplain the roll of cost structure and operating leverage in CVP
analysisanalysis

oo Identify  the  limiting  assumptions  that  underlie  cost-volumeIdentify  the  limiting  assumptions  that  underlie  cost-volume
analysisanalysis

oo Explain the effect of sales mix on profitExplain the effect of sales mix on profit

4.2. THE BASIC OF CVP ANALYSIS4.2. THE BASIC OF CVP ANALYSIS
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The concept is so pervasive in managerial accounting that it touchesThe concept is so pervasive in managerial accounting that it touches
on virtually every thing that the manager does. Because its wide rangeon virtually every thing that the manager does. Because its wide range
of usefulness, CVP analysis undoubtedly the best tool for a manager,of usefulness, CVP analysis undoubtedly the best tool for a manager,
who is discovering the untapped profit potential that may exist in anwho is discovering the untapped profit potential that may exist in an
organization.  Because CVP analysis  helps  managers  understand theorganization.  Because CVP analysis  helps  managers  understand the
interrelationship between cost,  volume, and profit,  it  is  vital  tool  ininterrelationship between cost,  volume, and profit,  it  is  vital  tool  in
many business decisions. many business decisions. 

Contribution Margin Vs Gross MarginContribution Margin Vs Gross Margin

The form of income statement used in CVP analysis is shown in ExhibitThe form of income statement used in CVP analysis is shown in Exhibit
5.1,  i.e.,  the  projected  income  statement  of  ABC  Merchandising5.1,  i.e.,  the  projected  income  statement  of  ABC  Merchandising
Company  for  the  month  ended  January  31,  20x6.  This  incomeCompany  for  the  month  ended  January  31,  20x6.  This  income
statement is called contribution approach to income statement.  Thestatement is called contribution approach to income statement.  The
contribution income statement emphasizes the behavior of the costscontribution income statement emphasizes the behavior of the costs
and there fore is extremely helpful to manager in judging the impactand there fore is extremely helpful to manager in judging the impact
on profits of changes in selling price, cost, or volume.on profits of changes in selling price, cost, or volume.

Exhibit 5.1Exhibit 5.1

ABC Merchandising CompanyABC Merchandising Company
Projected Income StatementProjected Income Statement
For the Month Ended January 31,20x6For the Month Ended January 31,20x6

Total Total UnitUnit
Sales (10, 000 units)Sales (10, 000 units) Br. 200,000Br. 200,000         Br.20.00        Br.20.00
Variable ExpensesVariable Expenses               160, 000160, 000   16.0016.00
Contribution Margin Contribution Margin              Br. 40, 000              Br. 40, 000           Br.          Br.4.004.00
Fixed ExpensesFixed Expenses                   32, 00032, 000     
Net IncomeNet Income    Br.    Br. 8,0008,000

In  the  income  statement  here  above,  sales,  variable  expenses,  andIn  the  income  statement  here  above,  sales,  variable  expenses,  and
contribution margin are expressed on a per unit basis as well as incontribution margin are expressed on a per unit basis as well as in
total.  This  is  commonly  done  on  income  statements  prepared  fortotal.  This  is  commonly  done  on  income  statements  prepared  for
management’s own use since it facilitates profitability analysis.management’s own use since it facilitates profitability analysis.
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The contribution margin represents the amount remaining from sales revenue after The contribution margin represents the amount remaining from sales revenue after 
variable expenses have been deducted. Thus, it is the amount available to cover fixedvariable expenses have been deducted. Thus, it is the amount available to cover fixed
expenses and then to provide profit for the period. Notice the sequence here- expenses and then to provide profit for the period. Notice the sequence here- 
contribution margin is used first to cover the fixed expenses, and then whatever contribution margin is used first to cover the fixed expenses, and then whatever 
remains goes toward profit. In the ABC Merchandising Company income statement remains goes toward profit. In the ABC Merchandising Company income statement 
shown above, the company has a contribution margin of Br. 40, 000. In this case, the shown above, the company has a contribution margin of Br. 40, 000. In this case, the 
first Br.32, 000 covers fixed expenses; the remaining Br. 8, 000 represents profit. first Br.32, 000 covers fixed expenses; the remaining Br. 8, 000 represents profit. 

The per unit contribution margin indicates by how much birrs the contribution The per unit contribution margin indicates by how much birrs the contribution 
margin is increased for each unit sold. ABC Merchandising Company’s contribution margin is increased for each unit sold. ABC Merchandising Company’s contribution 
margin of Br.4.00 per unit indicates that each unit sold contributes Br.4.00 to margin of Br.4.00 per unit indicates that each unit sold contributes Br.4.00 to 
covering fixed expenses and providing for a profit. If the firm had sold 5, 000 units, covering fixed expenses and providing for a profit. If the firm had sold 5, 000 units, 
this would cover only Br.20, 000 of their fixed expenses (5, 000 units x Br.4.00 per this would cover only Br.20, 000 of their fixed expenses (5, 000 units x Br.4.00 per 
unit). Therefore, the firm would have a net loss of Br.12, 000.unit). Therefore, the firm would have a net loss of Br.12, 000.

Contribution marginContribution margin              Br.20, 000             Br.20, 000
Fixed expenses Fixed expenses                                  32, 000 32, 000
Net lossNet loss             Br            Br.(12,000).(12,000)

If enough units can be sold to generate Br.32, 000 in contribution margin, then all of If enough units can be sold to generate Br.32, 000 in contribution margin, then all of 
the fixed costs will be covered and the company will have managed to show neither the fixed costs will be covered and the company will have managed to show neither 
profit nor loss but just cover all of its cost. To reach this point (called break even profit nor loss but just cover all of its cost. To reach this point (called break even 
point), the company will have to sell 8, 000 units in a month, since each unit sold point), the company will have to sell 8, 000 units in a month, since each unit sold 
yield Br. 4.00 in contribution margin. yield Br. 4.00 in contribution margin. 

TotalTotal Per UnitPer Unit
Sales (8, 000 units) Sales (8, 000 units)           Br.160,000          Br.160,000            Br.20.00 Br.20.00
Variable expensesVariable expenses       128,000128,000             16.0016.00
Contribution marginContribution margin                       Br.32, 000                     Br                      Br.32, 000                     Br.4.00 .4.00 
Fixed expenses Fixed expenses               32,00032,000
Net incomeNet income               Br              Br.    0.    0                                        

Computations of the break-even point are discussed in detail later inComputations of the break-even point are discussed in detail later in
this  unit.  For  the  moment,  note  that  the  break  even  point  can  bethis  unit.  For  the  moment,  note  that  the  break  even  point  can  be
defined as the point where total sales revenue equals total expensesdefined as the point where total sales revenue equals total expenses
(variable plus fixed) or as the point where total  contribution equals(variable plus fixed) or as the point where total  contribution equals
total fixed expenses.total fixed expenses.

In most cases people confuse the terms contribution margin and gross margin. Gross In most cases people confuse the terms contribution margin and gross margin. Gross 
margin (which is also called gross profit) is the excess of sales over the cost of goods margin (which is also called gross profit) is the excess of sales over the cost of goods 
sold (that is, the cost of the merchandise that is acquired or manufactured and then sold (that is, the cost of the merchandise that is acquired or manufactured and then 
sold). It is a widely used concept, particularly in the retailing industry. sold). It is a widely used concept, particularly in the retailing industry. 

When we compare the gross margin with the contribution margin:When we compare the gross margin with the contribution margin:

Gross Margin  = Sales price - Cost of goods soldGross Margin  = Sales price - Cost of goods sold
Contribution margin  = Sales price   - all variable expensesContribution margin  = Sales price   - all variable expenses
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In addition to being expressed on a per unit basis, revenue, variable expenses, and In addition to being expressed on a per unit basis, revenue, variable expenses, and 
contribution margin for ABC Merchandising Company can also be expressed on a contribution margin for ABC Merchandising Company can also be expressed on a 
percentage basis as shown in the following income statement:percentage basis as shown in the following income statement:

                                         Total                                         Total   Per UnitPer Unit          
PercentagePercentage
Sales (10, 000 units) Sales (10, 000 units) Br.200, 000Br.200, 000      Br.20.00      Br.20.00     100%    100%
Variable expensesVariable expenses   160, 000160, 000 16.0016.00                 80% 80%
Contribution marginContribution margin           Br.40, 000              Br.          Br.40, 000              Br.4.004.00                20%20%
Fixed expenses Fixed expenses     32, 000  32, 000
Net incomeNet income BrBr. 8, 000. 8, 000    

The percentage of the contribution margin to total sales is referred to as the The percentage of the contribution margin to total sales is referred to as the 
contribution margin ratio (CM-ratio). This ratio is computed as follows:contribution margin ratio (CM-ratio). This ratio is computed as follows:

CM-ratio= CM-ratio= Contribution MarginContribution Margin    
                                                  Sales                                                  Sales

Contribution margin ratio = 1 – variable cost ratio. The variable-cost ratio or Contribution margin ratio = 1 – variable cost ratio. The variable-cost ratio or 
variable-cost percentage is defined as all variable costs divided by sales. Thus, a variable-cost percentage is defined as all variable costs divided by sales. Thus, a 
contribution margin of 20% means that the variable-cost ratio is 80%.  contribution margin of 20% means that the variable-cost ratio is 80%.  

The  contribution  margin  percent  or  contribution  margin  ratio,  alsoThe  contribution  margin  percent  or  contribution  margin  ratio,  also
called profit/volume ratio (p/v ratio) is 20%. This means that for eachcalled profit/volume ratio (p/v ratio) is 20%. This means that for each
Birr increase in sales, total contribution margin will increase by 20% . Birr increase in sales, total contribution margin will increase by 20% . 

Once the break-even point has been reached, net income will increaseOnce the break-even point has been reached, net income will increase
by the unit contribution margin for each additional unit sales. If  8001by the unit contribution margin for each additional unit sales. If  8001
units are sold in a month, for example, then we can expect that theunits are sold in a month, for example, then we can expect that the
ABC Merchandising Company’s net income for the month will be Br. 4,ABC Merchandising Company’s net income for the month will be Br. 4,
since the company will have sold 1 unit more than the number neededsince the company will have sold 1 unit more than the number needed
to break even:to break even:

      TotalTotal       per Unit            per Unit      
Sales (8, 001 units) Sales (8, 001 units)        Br.160, 020       Br.160, 020       Br.20.00      Br.20.00
Variable expensesVariable expenses     128, 016128, 016 16.0016.00
Contribution margin                   Br.32, 004                     Contribution margin                   Br.32, 004                     Br.4.00Br.4.00              
Fixed expenses Fixed expenses                           32,00032,000
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Net incomeNet income                              Br. 4 Br. 4      

4.3. BREAK-EVEN ANALYSIS4.3. BREAK-EVEN ANALYSIS

The study of cost-volume-profit analysis is usually referred as break-The study of cost-volume-profit analysis is usually referred as break-
even analysis.  The term break-even analysis is interpreted in a narroweven analysis.  The term break-even analysis is interpreted in a narrow
as well as broad sense.  Using its narrow sense, it is concerned withas well as broad sense.  Using its narrow sense, it is concerned with
finding out the break-even profit.finding out the break-even profit.

Break even point is the point of out put at which total revenue is equalBreak even point is the point of out put at which total revenue is equal
to total expenses9 total variable and fixed expenses). In a broad senseto total expenses9 total variable and fixed expenses). In a broad sense
the break even analysis means a system of analysis that can be used tothe break even analysis means a system of analysis that can be used to
determine the probable profit at any level of operations.determine the probable profit at any level of operations.

In  other  words  break-even point  is  a  point  at  which  the  operatingIn  other  words  break-even point  is  a  point  at  which  the  operating
income is  zero.   There  are  three  alternative  methods  to  determineincome is  zero.   There  are  three  alternative  methods  to  determine
break –even point: equation technique, contribution margin technique,break –even point: equation technique, contribution margin technique,
and graphical method.and graphical method.

Equation  Technique.Equation  Technique. It  is  the  most  general  form  of  break-even It  is  the  most  general  form  of  break-even
analysis  that  may  be  adapted  to  any  conceivable  cost-volume-profitanalysis  that  may  be  adapted  to  any  conceivable  cost-volume-profit
situation. This approach is based on the profit equation. Income (orsituation. This approach is based on the profit equation. Income (or
profit)  is  equal  to  sales  revenue  minus  expenses.  If  expenses  areprofit)  is  equal  to  sales  revenue  minus  expenses.  If  expenses  are
separated into variable and fixed expenses, the essence of the incomeseparated into variable and fixed expenses, the essence of the income
statement is captured by the following equation.statement is captured by the following equation.
Profit= Sales revenue-Variable expenses-Fixed expensesProfit= Sales revenue-Variable expenses-Fixed expenses
 The above formula can be restated as follows The above formula can be restated as follows

NI = (P XQ)-(VxQ)-FNI = (P XQ)-(VxQ)-F
Where P=sales priceWhere P=sales price

Q=break-even unit salesQ=break-even unit sales
  V= variable expenses per unitV= variable expenses per unit

F=fixed expenses per periodF=fixed expenses per period
NI= net incomeNI= net income
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At break-even point, net income=0 because total revenue equal totalAt break-even point, net income=0 because total revenue equal total
expenses.expenses.

That is, NI=PQ-VQ-FThat is, NI=PQ-VQ-F
   0= PQ-VQ-F……………………………………equation (1)   0= PQ-VQ-F……………………………………equation (1)

PQ =  VQ – FCPQ =  VQ – FC
Revenue  =  Total cost Revenue  =  Total cost 

Contribution-Margin Technique.Contribution-Margin Technique. This approach centers on the idea This approach centers on the idea
that  each unit  sold provides a  certain amount  of  fixed costs.  Whenthat  each unit  sold provides a  certain amount  of  fixed costs.  When
enough units have been sold to generate a total contribution marginenough units have been sold to generate a total contribution margin
equal  to  the  total  fixed  expenses,  break-even  point  (BEP)  will  beequal  to  the  total  fixed  expenses,  break-even  point  (BEP)  will  be
reached. reached. 

Thus, one must divide the total fixed costs by the contribution marginThus, one must divide the total fixed costs by the contribution margin
being generated by each unit sold to find units sold to break-even.being generated by each unit sold to find units sold to break-even.

                                        BEP=                                       BEP= Fixed expensesFixed expenses                
                            Unit contribution margin            Unit contribution margin

Given the equation for net income, you can arrive at the above shortGiven the equation for net income, you can arrive at the above short
cut formula for computing break-even sales in units as follows:cut formula for computing break-even sales in units as follows:

NI=PQ-VQ-FNI=PQ-VQ-F
0=Q (P-V)-F because at BEP net income equals zero.0=Q (P-V)-F because at BEP net income equals zero.
Q (P-V)=F…divide both sides by (p-v)Q (P-V)=F…divide both sides by (p-v)
Q =  Q =          F  F          ………………….…. equation (2)    ………………….…. equation (2)
           P-V     P-V

This is a short cut formula that helps to compute the break even salesThis is a short cut formula that helps to compute the break even sales
in units. There is a variation of this method that uses the CM ratio ofin units. There is a variation of this method that uses the CM ratio of
the unit contribution margin. The result is the break-even point in totalthe unit contribution margin. The result is the break-even point in total
sales birrs rather than in total units sold. sales birrs rather than in total units sold. 

BEP (in sales birrs)= BEP (in sales birrs)= Fixed expensesFixed expenses  =   = FF                        
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             CM ratio                            CM ratio               P-VP-V
          P          P

This  approach to  break-even analysis  is  particularly  useful  in  thoseThis  approach to  break-even analysis  is  particularly  useful  in  those
situations where a company has multiple product lines and wishes tosituations where a company has multiple product lines and wishes to
compute a single break-even point for the company as a whole. compute a single break-even point for the company as a whole. 

Graphical  Method:Graphical  Method: The  graphical  representation  of  break-even The  graphical  representation  of  break-even
point  (cost-volume  –profit  analysis)  is  known  as  break-evenpoint  (cost-volume  –profit  analysis)  is  known  as  break-even
chart. Break-even chart is a graph showing the amount of fixed,chart. Break-even chart is a graph showing the amount of fixed,
variable  cost  and  total  revenue  at  different  volumes  ofvariable  cost  and  total  revenue  at  different  volumes  of
operations.operations.
In the graphical  method we plot  the total  costs  and revenueIn the graphical  method we plot  the total  costs  and revenue
lines  to  obtain  their  point  of  intersection,  which  is  thelines  to  obtain  their  point  of  intersection,  which  is  the
breakeven point. breakeven point. 

Total  costs  line.Total  costs  line. This  line  is  the  sum  of  the  fixed  costs  and  the This  line  is  the  sum  of  the  fixed  costs  and  the
variable costs. To plot fixed costs, draw a line parallel to the volumevariable costs. To plot fixed costs, draw a line parallel to the volume
axis. To plot the total cost line, choose some volume of sale and plotaxis. To plot the total cost line, choose some volume of sale and plot
the  point  representing  total  expenses  (fixed  and  variable)  at  thethe  point  representing  total  expenses  (fixed  and  variable)  at  the
activity level you have selected. After the point has been plotted, drawactivity level you have selected. After the point has been plotted, draw
a  line  through  it  back  to  the  point  where  the  fixed  expense  linea  line  through  it  back  to  the  point  where  the  fixed  expense  line
intersects the Birr axis (the vertical axis). intersects the Birr axis (the vertical axis). 

Total Revenue Line.Total Revenue Line. Again choose some volume of sales to construct Again choose some volume of sales to construct
the revenue line and plot the point representing total sales birrs at thethe revenue line and plot the point representing total sales birrs at the
activity you have selected. Then draw a line through this point back toactivity you have selected. Then draw a line through this point back to
the origin. the origin. 

The break-even point is where the total  revenues line and the totalThe break-even point is where the total  revenues line and the total
costs line intersect. This is where total revenues just equal total costs. costs line intersect. This is where total revenues just equal total costs. 

Example  (1)Example  (1) XYZ  Company  manufactures  and  sells  a  telephone XYZ  Company  manufactures  and  sells  a  telephone
answering  machine.  The  company’s  income statement  for  the  mostanswering  machine.  The  company’s  income statement  for  the  most
recent year is given below: recent year is given below: 
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TotalTotal Per Unit Per Unit 
Sales (20,000 units) Sales (20,000 units) Br. 1,600,000Br. 1,600,000 Br. 40Br. 40
Variable expenses Variable expenses                120,000     120,000               3030
Contribution Margin Contribution Margin Br.     400,000Br.     400,000 Br.  Br.  1010
Fixed Expenses Fixed Expenses                     240,000240,000
Net Income Net Income Br.     160,000Br.     160,000

Required: Based on the above data, answer the following questions.Required: Based on the above data, answer the following questions.
Instructions: Instructions: 

a.a. Compute the company’s CM ratio and variable expense ratio. Compute the company’s CM ratio and variable expense ratio. 
b.b. Compute the company’s break-even point in both units andCompute the company’s break-even point in both units and

sales birrs. Use the above three approaches to compute thesales birrs. Use the above three approaches to compute the
break-even. break-even. 

c.c. Assume that sales increase by Br. 600,000 next year. If costAssume that sales increase by Br. 600,000 next year. If cost
behavior patterns remain unchanged, by how much will  thebehavior patterns remain unchanged, by how much will  the
company’s net income increase? company’s net income increase? 

Solution: Solution: 
a.    CM – ratio = a.    CM – ratio = 40-30 = 40-30 = 0.25 (25%) 0.25 (25%) 
                              40                      40
      Variable expense ratio = 1 – CM-ratio = 1-      Variable expense ratio = 1 – CM-ratio = 1-P-VP-V

         P         P
         = 1-0.25 =1-          = 1-0.25 =1- 40 – 1040 – 10 =  = 0.75 (75%) 0.75 (75%) 
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                  40 40 
b. Method 1:b. Method 1: Equation MethodEquation Method  

i) i) Net Income (NI) = PQ – VQ – FC Net Income (NI) = PQ – VQ – FC 
0 = Q (40-30) – 240,0000 = Q (40-30) – 240,000
10Q = 240,00010Q = 240,000
Q = Q = 240,000240,000

10 10 
Q = Q = 24,000 units24,000 units, at Br. 40 per unit, , at Br. 40 per unit, Br. 960,000Br. 960,000

ii)ii) Let “X” be sales volume in birrs to breakeven Let “X” be sales volume in birrs to breakeven 
CM- ratio = 0.25 CM- ratio = 0.25 
Variable expense ratio = 0.75 Variable expense ratio = 0.75 

Net Income = Total revenue – Total variable expense – total fixed cost Net Income = Total revenue – Total variable expense – total fixed cost 
0 = X – 0.75X-240, 0000 = X – 0.75X-240, 000
0.25X = 240,0000.25X = 240,000
X = X = 240,000240,000
          0.25           0.25 

                      X = Br.                       X = Br. 960,000960,000
Method 2. Method 2. Contribution Margin MethodContribution Margin Method

i) i) BEP (in units) = BEP (in units) = Fixed expensesFixed expenses  
     CM per unit      CM per unit 
= Br. = Br. 240,000240,000
   Br. 40– Br. 30   Br. 40– Br. 30

= = 24,000 units  24,000 units  
ii)ii) BEP (in birrs) = BEP (in birrs) = Fixed expenses Fixed expenses 

         CM – ratio          CM – ratio 

= Br. = Br. 240,000240,000
0.250.25

= Br. = Br. 960,000 960,000 
Method  3.  Graphical  Method:Method  3.  Graphical  Method: To  plot  fixed  costs,  measure  Br. To  plot  fixed  costs,  measure  Br.
240,000 on the vertical axis and extend a line horizontally. Select a240,000 on the vertical axis and extend a line horizontally. Select a
point (say,  20,000 units)  and determine the total  costs (the total  ofpoint (say,  20,000 units)  and determine the total  costs (the total  of
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fixed and variable) at the selected activity level. The total costs at thisfixed and variable) at the selected activity level. The total costs at this
output level are Br. 1,140,000= Br. 240,000 + (30,000 X Br. 30). Then,output level are Br. 1,140,000= Br. 240,000 + (30,000 X Br. 30). Then,
starting from the selected point draw a line back to the origin wherestarting from the selected point draw a line back to the origin where
the fixed cost line touches the vertical axis. The break-even point (BEP)the fixed cost line touches the vertical axis. The break-even point (BEP)
is where the total revenues line and the total costs line intersect. Atis where the total revenues line and the total costs line intersect. At
this point, total revenues equal total costs. Refer Exhibit 5.2. this point, total revenues equal total costs. Refer Exhibit 5.2.         

            

                                                                                                                                                                      
            10,000      20,000     30,000      40,000          10,000      20,000     30,000      40,000

Exhibit 5.2 Cost-Volume-Profit ChartExhibit 5.2 Cost-Volume-Profit Chart
c)c)

Increase in sales Increase in sales Br.Br.
600,000600,000

Multiply by the CM ratio Multiply by the CM ratio  X 25%  X 25% 

Expected  increase  in  contributionExpected  increase  in  contribution
margin margin 

  Br.  Br.
150.000150.000

Since the fixed expenses are not expected to change, net income will increase by the Since the fixed expenses are not expected to change, net income will increase by the 
entire Br. 150,000 increase in contribution margin.entire Br. 150,000 increase in contribution margin.
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Learning activity 1Learning activity 1
1. Name the three approaches to break even analysis.1. Name the three approaches to break even analysis.
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------
2.   Contribution  margin  is  excess  of  sales  over  fixed  cost.  Do  you2.   Contribution  margin  is  excess  of  sales  over  fixed  cost.  Do  you
agree? Explain.agree? Explain.
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------
3. What is meant by the product’s contribution margin ratio?3. What is meant by the product’s contribution margin ratio?
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------
4. Alem company is the exclusive distributor for a new product. The4. Alem company is the exclusive distributor for a new product. The

product sales for Birr 100 per unit and has a contribution marginproduct sales for Birr 100 per unit and has a contribution margin
ratio of 30%. The company’s fixed expenses are Birr 300 per year. ratio of 30%. The company’s fixed expenses are Birr 300 per year. 

Required:Required:
a. What are the variable expenses per unit?a. What are the variable expenses per unit?
b. Using the equitation methodb. Using the equitation method

i. What are the break-even points in units and sales birrs?i. What are the break-even points in units and sales birrs?
ii. What sales levels in units and sales birrs is required to earn anii. What sales levels in units and sales birrs is required to earn an
annual    annual    
     Profit of birr 90,000?     Profit of birr 90,000?

iii. Assume that through negotiation with the manufacturer theiii. Assume that through negotiation with the manufacturer the
company is able to reduce ist variable expenses by Birr 10 percompany is able to reduce ist variable expenses by Birr 10 per
unit.  What is  the company’s breakeven point in units  and inunit.  What is  the company’s breakeven point in units  and in
sales birrs?sales birrs?

c. Repeat (b) above using the contribution margin method.c. Repeat (b) above using the contribution margin method.
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4.4 APPLYING CVP ANALYSIS4.4 APPLYING CVP ANALYSIS

4.4.0 Overview4.4.0 Overview

To apply cvp analysis, managers usually resort to some simplifying assumptions. The To apply cvp analysis, managers usually resort to some simplifying assumptions. The 
major simplification is to classify costs either as variable or fixed with respect to a major simplification is to classify costs either as variable or fixed with respect to a 
single measure of the volume of out put or activity.  The study of the effect of out put single measure of the volume of out put or activity.  The study of the effect of out put 
volume on revenues (sales) expenses, ( costs) and net income is a critical activity in avolume on revenues (sales) expenses, ( costs) and net income is a critical activity in a
decision making process for the management of a company. decision making process for the management of a company. 

4.4.1 Objectives4.4.1 Objectives
Upon completion of this section, you should e able to:Upon completion of this section, you should e able to:

-- explain the effect of changing out put ( activity level) on sales,explain the effect of changing out put ( activity level) on sales,
variable expenses, fixed costs and overall net income of the firm.variable expenses, fixed costs and overall net income of the firm.

-- Understand  the  meaning  and  the  application  of  sensitivityUnderstand  the  meaning  and  the  application  of  sensitivity
analysis.analysis.

-- Know the ways used to make target net profit analysisKnow the ways used to make target net profit analysis
-- Understand the meaning and roll of margin of safety  Understand the meaning and roll of margin of safety  

4.4.2 Sensitivity “What If” Analysis4.4.2 Sensitivity “What If” Analysis
Sensitivity analysis is a “what if” technique that examine how a resultSensitivity analysis is a “what if” technique that examine how a result
will  change if  the original  predicted data are not  achieved or if  anwill  change if  the original  predicted data are not  achieved or if  an
underlying  assumption  changes.  In  the  context  of  CVP,  sensitivityunderlying  assumption  changes.  In  the  context  of  CVP,  sensitivity
analysis answers such questions as, what will operating income be ifanalysis answers such questions as, what will operating income be if
the out put level decreases by a given percentage from the originalthe out put level decreases by a given percentage from the original
reduction? And what will be operating income if variable costs per unitreduction? And what will be operating income if variable costs per unit
increase?  The  sensitivity  analysis  to  various  possible  outcomesincrease?  The  sensitivity  analysis  to  various  possible  outcomes
broadens  managers’  perspectives  as  to  what  might  actually  occurbroadens  managers’  perspectives  as  to  what  might  actually  occur
despite their well-laid plans.despite their well-laid plans.
Example (1) AssumeExample (1) Assume GG Company’s income statement for the month GG Company’s income statement for the month
ended January 31/2005.ended January 31/2005.           
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        TotalTotal                             Per Unit                   Per Unit    

Sales (1000 units )      Sales (1000 units )      Br.250, 000Br.250, 000 Br.250Br.250
Variable expensesVariable expenses                                     200, 000200, 000

200200
Contribution margin                  50, 000   Contribution margin                  50, 000                     

Br.Br.5050
Fixed expensesFixed expenses        30, 000 30, 000

Net income                              Br.Net income                              Br.20, 00020, 000

The senior accountant of the company wants to demonstrate the company’s presidentThe senior accountant of the company wants to demonstrate the company’s president
how the concepts developed on the preceding pages can be used in planning and how the concepts developed on the preceding pages can be used in planning and 
decision-making. To this end, the accountant will use the above data to show the decision-making. To this end, the accountant will use the above data to show the 
effects of changes in variable costs, fixed costs, sales, and sales volume on the effects of changes in variable costs, fixed costs, sales, and sales volume on the 
company’s profitability.   company’s profitability.   

Changes  in  Fixed  Costs  and  Sales  Volume:Changes  in  Fixed  Costs  and  Sales  Volume: The  Company  is The  Company  is
currently selling 1000 units per month (monthly sales of Br.250, 000).currently selling 1000 units per month (monthly sales of Br.250, 000).
The  sales  manager feels  that  a  Br.8,  000  increases  in  the  monthlyThe  sales  manager feels  that  a  Br.8,  000  increases  in  the  monthly
advertising budget would increase monthly sales by Br.50, 000. Shouldadvertising budget would increase monthly sales by Br.50, 000. Should
the advertising budget be increased?the advertising budget be increased?

Expected contribution margin (Br.300, 000 x 20% CM ratio)…... Br.60,Expected contribution margin (Br.300, 000 x 20% CM ratio)…... Br.60,
000000
Present contribution margin (Br.250, 000 x 20% CM ratio)……      Present contribution margin (Br.250, 000 x 20% CM ratio)……      50,50,
000000
Incremental contribution margin………………..…………………       10, 000Incremental contribution margin………………..…………………       10, 000
Change in fixed costs (incremental advertising expense)……………  Change in fixed costs (incremental advertising expense)……………  8,8,
000000
Increased net income………………………………………...……..  Br. Increased net income………………………………………...……..  Br. 2, 0002, 000

Yes, based on the information above and assuming that other factors in the company Yes, based on the information above and assuming that other factors in the company 
don’t change, the advertising budget should be increased.don’t change, the advertising budget should be increased.
Changes in Variable Costs and Sales Volume.Changes in Variable Costs and Sales Volume. Refer to the original Refer to the original
data.  Management  is  contemplating  the  use  of  high-  qualitydata.  Management  is  contemplating  the  use  of  high-  quality
components, which would increase variable costs by Br.10 per units.components, which would increase variable costs by Br.10 per units.
However, the sales manager predicts that the higher overall  qualityHowever, the sales manager predicts that the higher overall  quality
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would  increase  sales  to  1100  units  per  month.  Should  the  higherwould  increase  sales  to  1100  units  per  month.  Should  the  higher
quality component be used?quality component be used?

The Br10 increase in variable costs will cause the unit contribution margin to The Br10 increase in variable costs will cause the unit contribution margin to 
decrease from Br.50 to Br 40. decrease from Br.50 to Br 40. 
Expected total contribution margin (1100 units  x    Br.90)………Br.44,Expected total contribution margin (1100 units  x    Br.90)………Br.44,
000000
Present total contribution margin (1000 units xBr.50)…………….   Present total contribution margin (1000 units xBr.50)…………….    50, 50,
000000        Increase in total contribution margin……………………………        Increase in total contribution margin……………………………
Br.(Br.(6, 000)6, 000)  

No,  based  on  the  information  above,  the  high-quality  componentNo,  based  on  the  information  above,  the  high-quality  component
should not be used. Since the change will reduce net income by Birrshould not be used. Since the change will reduce net income by Birr
26, 000 (20,000 lost income from original operation and resulted loss26, 000 (20,000 lost income from original operation and resulted loss
6000 due to change.)6000 due to change.)

Change in Fixed Cost, Sales Price, and Sales Volume. Change in Fixed Cost, Sales Price, and Sales Volume. Refer to theRefer to the
original  data  and recall  that  the  company is  currently  selling  1000original  data  and recall  that  the  company is  currently  selling  1000
units per month. To increase sales, the sales manager would like to cutunits per month. To increase sales, the sales manager would like to cut
selling price by Br 10 per units and increase the advertising budget byselling price by Br 10 per units and increase the advertising budget by
Br 15, 000 per month. The sales manager argues that if  these twoBr 15, 000 per month. The sales manager argues that if  these two
steps are taken, unit sales will increase by 50%. Should the change besteps are taken, unit sales will increase by 50%. Should the change be
made?made?

A decrease of Br 10 per units in the selling price will cause the unit contribution A decrease of Br 10 per units in the selling price will cause the unit contribution 
margin to decrease from Br. 50 to Br. 40.margin to decrease from Br. 50 to Br. 40.

Expected  total  contribution  margin:  (1000unitsx150%xBr  40)  … Br.Expected  total  contribution  margin:  (1000unitsx150%xBr  40)  … Br.
60,000                  60,000                  
Present  total  contribution  margin(1000  units  x  Br  50)………...……Present  total  contribution  margin(1000  units  x  Br  50)………...……
50,00050,000    
Incremental contribution margin……………………………  …………10, 000Incremental contribution margin……………………………  …………10, 000
 Change in fixed costs: Change in fixed costs:
 Incremental advertising expenses…………………...…………..       Incremental advertising expenses…………………...…………..       15, 000 15, 000
 Reduction in net income…………………………………………...Br.  Reduction in net income…………………………………………...Br. (5, 000)(5, 000)
No, based on the information above, the changes should not be made.  No, based on the information above, the changes should not be made.  
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Changes in Variable Cost, Fixed Cost, and Sales Volume.Changes in Variable Cost, Fixed Cost, and Sales Volume. Refer to Refer to
the original data. The sales manager would like to replace the salesthe original data. The sales manager would like to replace the sales
staff on a commission basis of Br 15 per units sold, rather than on flatstaff on a commission basis of Br 15 per units sold, rather than on flat
salaries that  now total  Br  6,  000 per month.  The sales  manager issalaries that  now total  Br  6,  000 per month.  The sales  manager is
confident that the change will increase monthly sales by 15%. Shouldconfident that the change will increase monthly sales by 15%. Should
the change be made?the change be made?
Changing the sales staff from a salaried basis to a commission basisChanging the sales staff from a salaried basis to a commission basis
will affect both fixed and variable costs. Fixed costs will decrease by Brwill affect both fixed and variable costs. Fixed costs will decrease by Br
6, 000, from Br 30, 000 to Br 24, 000. Variable costs will increase by6, 000, from Br 30, 000 to Br 24, 000. Variable costs will increase by
Br 15, from Br 200 to Br 165, and the unit contribution margin willBr 15, from Br 200 to Br 165, and the unit contribution margin will
decrease from Br 50 to Br 35.decrease from Br 50 to Br 35.

Expected  total  contribution  margin  (1000  units  x  115%  x  Br  35)Expected  total  contribution  margin  (1000  units  x  115%  x  Br  35)
Br.40,250Br.40,250
Present total contribution margin (1000 units x Br. 50)…………       Present total contribution margin (1000 units x Br. 50)…………       50,50,
000 000 
Decrease in total contribution margin…………………………..          (9,750)Decrease in total contribution margin…………………………..          (9,750)
Change in fixed costs:Change in fixed costs:
Salaries avoided if a commission is paidSalaries avoided if a commission is paid
        [to be added on Br.(9,750)]……………………………………….         [to be added on Br.(9,750)]……………………………………….  6, 000 6, 000
Increase in net income……………………………………………     Br.(Increase in net income……………………………………………     Br.(3,750)3,750)

NoNo based on the information above, the changes should not be made, because it will  based on the information above, the changes should not be made, because it will 
reduce the net income by Birr 23,750                                      reduce the net income by Birr 23,750                                      

Changes  in  Regular  Sales  Price.  Changes  in  Regular  Sales  Price.  Refer  the  original  data.  TheRefer  the  original  data.  The
company  has  an  opportunity  to  make  bulk  sales  of  150  units  tocompany  has  an  opportunity  to  make  bulk  sales  of  150  units  to
wholesalers if an acceptable price can be worked out. This sale wouldwholesalers if an acceptable price can be worked out. This sale would
not disturb the company’s regular sales. What price per speaker Br 3,not disturb the company’s regular sales. What price per speaker Br 3,
000, should quote to the wholesaler if the company wants to increase000, should quote to the wholesaler if the company wants to increase
its monthly profits?its monthly profits?

Variable cost per speaker………………………………….  Br 200 Variable cost per speaker………………………………….  Br 200 
Desired profit per speaker (Br3, 000÷150 units)…………      Desired profit per speaker (Br3, 000÷150 units)…………        20  20
Quoted price per speaker…………………………………..  Br Quoted price per speaker…………………………………..  Br 220220
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Notice that no element of fixed cost is included in the computation. This is because Notice that no element of fixed cost is included in the computation. This is because 
fixed costs are not affected by the bulk sale, so all of the additional revenue that is in fixed costs are not affected by the bulk sale, so all of the additional revenue that is in 
excess of variable costs goes to increasing the profits of the company.excess of variable costs goes to increasing the profits of the company.

4.4.3 Target Net Profit Analysis4.4.3 Target Net Profit Analysis

Managers can also use CVP analysis to determine the total sales inManagers can also use CVP analysis to determine the total sales in
units and birrs needed to reach a target profit.units and birrs needed to reach a target profit.

The method used for computing desired or targeted sales volume inThe method used for computing desired or targeted sales volume in
units to meet the desired or targeted net income is the same as wasunits to meet the desired or targeted net income is the same as was
used in our earlier breakeven computation.used in our earlier breakeven computation.
Example  (1)Example  (1) Selam  Company  manufactures  and  sales  a  single Selam  Company  manufactures  and  sales  a  single
product. During the year just ended the company produced and soldproduct. During the year just ended the company produced and sold
60,000  units  at  an  average  price  of  Br.20  per  unit.  Variable60,000  units  at  an  average  price  of  Br.20  per  unit.  Variable
manufacturing costs were Br 8 per unit, and variable marketing costsmanufacturing costs were Br 8 per unit, and variable marketing costs
were  Br  4  per  unit  sold.  Fixed  costs  amounted  to  Br.  180,000  forwere  Br  4  per  unit  sold.  Fixed  costs  amounted  to  Br.  180,000  for
manufacturing and Br.72, 000 for marketingmanufacturing and Br.72, 000 for marketing
Required:Required:

a)a) Compute Selam’s breakeven point (BEP) in sales birrs for theCompute Selam’s breakeven point (BEP) in sales birrs for the
year.year.

b)b) Compute the number of sales units required to earn a net incomeCompute the number of sales units required to earn a net income
of Br 180,000 during the yearof Br 180,000 during the year

c)c) Selam’s variable manufacturing costs are expected to increaseSelam’s variable manufacturing costs are expected to increase
10 % in the coming year. Compute the firm’s breakeven point in10 % in the coming year. Compute the firm’s breakeven point in
sales birrs for the coming year.sales birrs for the coming year.

d)d) If  selam’s  variable  manufacturing  costs  do  increase  10  %,If  selam’s  variable  manufacturing  costs  do  increase  10  %,
compute the selling price that would yield the same CM-ratio incompute the selling price that would yield the same CM-ratio in
the coming year.the coming year.

Solution:Solution:
a- The BEP using contribution margin technique can be calculated as:a- The BEP using contribution margin technique can be calculated as:
  BEP (in birrs) = BEP (in birrs) = Fixed ExpensesFixed Expenses

     Cost –ratio     Cost –ratio
BEP (in birrs)  = BrBEP (in birrs)  = Br. 180,000 + 72,000. 180,000 + 72,000 = Br. = Br. 252,000252,000

20-(8+4)20-(8+4) 0.40.4
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                                          20                                          20

= Br. = Br. 630,000630,000
b- Target – net profit analysis can be approached using either of these two methodsb- Target – net profit analysis can be approached using either of these two methods

i. Equation method i. Equation method 
ii. Contribution margin methodii. Contribution margin method

Equation Method.Equation Method. Managers use a targeted income as the starting Managers use a targeted income as the starting
point in decision which marketing and pricing strategies to use. Thepoint in decision which marketing and pricing strategies to use. The
formula to determine a specific targeted income is an extension of theformula to determine a specific targeted income is an extension of the
break-even  formula.  Here,  instead  of  solving  sales  volume  wherebreak-even  formula.  Here,  instead  of  solving  sales  volume  where
profits  are  zero,  you  instead  solve  sales  where  profit  equals  someprofits  are  zero,  you  instead  solve  sales  where  profit  equals  some
targeted amount. The equation for target income is: targeted amount. The equation for target income is: 

TI = Total sales – Variable expenses – Fixed expensesTI = Total sales – Variable expenses – Fixed expenses
TI = PQ – VQ – FCTI = PQ – VQ – FC

Where P= sales priceWhere P= sales price
Q= sales unit to achieve the targeted incomeQ= sales unit to achieve the targeted income
V= unit variable costsV= unit variable costs
FC = fixed costsFC = fixed costs

For  Selam  Company,  the  targeted  sales  volume  in  units  would  beFor  Selam  Company,  the  targeted  sales  volume  in  units  would  be
determined as given belowdetermined as given below

TI = PQ – VQ – FCTI = PQ – VQ – FC
180, 000 = 20Q – 12Q – 252, 000180, 000 = 20Q – 12Q – 252, 000
8Q= 180, 000 + 252, 0008Q= 180, 000 + 252, 000

Thus, Q= BrThus, Q= Br.432, 000.432, 000 =  = 54, 000 units54, 000 units
        8        8

Target sales (in birrs) = Br.20 x 54,000=Br. Target sales (in birrs) = Br.20 x 54,000=Br. 1, 080, 0001, 080, 000
Alternatively computed,Alternatively computed,
Target income=PQ –VQ – FCTarget income=PQ –VQ – FC

= Total CM* - FC= Total CM* - FC
= CM-RATIO X S – FC= CM-RATIO X S – FC

Where S= Birr sales to achieve the target incomeWhere S= Birr sales to achieve the target income
Target income= 0.4S – Br.252, 000Target income= 0.4S – Br.252, 000
Br. 180, 000=0.4S- Br.252, 000Br. 180, 000=0.4S- Br.252, 000
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       0.4S= Br.432, 000       0.4S= Br.432, 000

S= Br. S= Br. 432, 000432, 000   =    = Br.1, 080, 000Br.1, 080, 000
0.40.4

Contribution  Margin  Approach.Contribution  Margin  Approach. A  second  approach  would  be A  second  approach  would  be
expanding  the  contribution  margin  formula  to  include  the  targetexpanding  the  contribution  margin  formula  to  include  the  target
income requirements. Thus, we can modify the formula given earlierincome requirements. Thus, we can modify the formula given earlier
for BEP computations as follows:for BEP computations as follows:
Target sales (in units) =Target sales (in units) = Fixed expenses  + Target Profit Fixed expenses  + Target Profit
                                                           Unit CM                                                           Unit CM
This approach is simpler and more direct than using the CVP equation. In addition, it This approach is simpler and more direct than using the CVP equation. In addition, it 
shows clearly that once the fixed costs are covered, the unit contribution is fully shows clearly that once the fixed costs are covered, the unit contribution is fully 
available for meeting profit requirements.available for meeting profit requirements.
Target sales in units (for Selam Co.) = Target sales in units (for Selam Co.) = Fixed expenses  + Target ProfitFixed expenses  + Target Profit
                                                                             Unit CM                                                                             Unit CM

= Br.= Br.252, 000+180, 000252, 000+180, 000
Br. 8Br. 8

==54, 000 units54, 000 units

Target sales in birrs (for Selam) = Br.20 x 54, 000  = Br.1, 080, 000 Target sales in birrs (for Selam) = Br.20 x 54, 000  = Br.1, 080, 000 
The total birr sales required to earn a target net profit is found byThe total birr sales required to earn a target net profit is found by
Target sales (in birrs) = Target sales (in birrs) = Fixed expenses  + Target ProfitFixed expenses  + Target Profit
                                                           CM-ratio                                                           CM-ratio
Target sales in birrs (for Tantu) = BrTarget sales in birrs (for Tantu) = Br.252, 000 + Br. 180, 000.252, 000 + Br. 180, 000

          0.4          0.4
= Br. = Br. 1, 080, 0001, 080, 000

4.4.44.4.4  The Margin of Safety The Margin of Safety 

The margin of safety is the excess of budgeted (or actual) sales over the breakeven The margin of safety is the excess of budgeted (or actual) sales over the breakeven 
volume of sales. It states the amount by which sales can drop before losses begin to volume of sales. It states the amount by which sales can drop before losses begin to 
be incurred. In other words, it is the amount of sales revenue that could be lost be incurred. In other words, it is the amount of sales revenue that could be lost 
before the company’s profit would be reduced to zero. The formula for its before the company’s profit would be reduced to zero. The formula for its 
calculations follows: calculations follows: 
 Total sales - Break even Sales = Margin of safety Total sales - Break even Sales = Margin of safety
The margin of safety can also be expressed in percentage form. This percentage is The margin of safety can also be expressed in percentage form. This percentage is 
obtained by dividing the margin of safety in birr terms by total sales as follows:obtained by dividing the margin of safety in birr terms by total sales as follows:
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Margin of safety in birrsMargin of safety in birrs    = Margin of safety ratio x Total sales    = Margin of safety ratio x Total sales

Example (1):Example (1): Consider the cost structure for ABC Company and XYZ Consider the cost structure for ABC Company and XYZ
in Exhibit 5.3in Exhibit 5.3

                ABC Co.  and  XYZ Co.                ABC Co.  and  XYZ Co.
               Comparative Cost Structures               Comparative Cost Structures

  ABC Co.  ABC Co. XYZ Co.XYZ Co.
AmountAmount PercenPercen

tt
AmountAmount PercePerce

ntnt
SalesSales Br.Br.

500,000500,000
100100 Br.Br.

500,000500,000
100100

Variable costsVariable costs            100,00 100,00
00

2020             300,0300,0
0000

6060

ContributionContribution
MarginMargin

     400,000     400,000 8080   200,000  200,000 4040

Fixed costsFixed costs             300,00300,00
00

          100,00100,00
00

Net incomeNet income  Br Br..
100,000100,000

Br.Br.
100,000100,000

The break even sales for each company may be computed as follows:The break even sales for each company may be computed as follows:
BEP (in birrs) = BEP (in birrs) = Fixed CostsFixed Costs

                CM ratio                CM ratio
 BEP (ABC Co.) = Br. BEP (ABC Co.) = Br.300, 000300, 000  = Br  = Br.375, 000.375, 000

                             0.8                             0.8
BEP (XYZ Co.) = Br.BEP (XYZ Co.) = Br.100, 00100, 000  = Br.0  = Br.250, 000250, 000

                            0.4                            0.4
The margin of safety for each company may be computed as:The margin of safety for each company may be computed as:
Total sales - Break even Sales = Margin of safetyTotal sales - Break even Sales = Margin of safety
ABC Co.’s: Br.500, 000- Br.375, 000 = Br.ABC Co.’s: Br.500, 000- Br.375, 000 = Br.125, 000125, 000

XYZ Co.’s: Br.500, 000- 250,000 = Br. XYZ Co.’s: Br.500, 000- 250,000 = Br. 250,000250,000
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Note that the companies’ sales revenues are the same (Br. 500,000)Note that the companies’ sales revenues are the same (Br. 500,000)
and  their  net  incomes  are  the  same  (Br.  100,000)  their  individualand  their  net  incomes  are  the  same  (Br.  100,000)  their  individual
margins of safety are different. This is because they have different costmargins of safety are different. This is because they have different cost
structures,  and  consequently  different  breakeven  points.  A  higherstructures,  and  consequently  different  breakeven  points.  A  higher
breakeven  sales  amount  for  ABC  Co.  produces  a  lower  margin  ofbreakeven  sales  amount  for  ABC  Co.  produces  a  lower  margin  of
safety. For ABC Co., the Br.125, 000 margin of safety means that salessafety. For ABC Co., the Br.125, 000 margin of safety means that sales
would have to diminish by more than this amount before the companywould have to diminish by more than this amount before the company
suffers a loss. In effect the margin of safety is a buffer before lossessuffers a loss. In effect the margin of safety is a buffer before losses
are incurred. The same analysis applies to XYZ Co., except its buffer isare incurred. The same analysis applies to XYZ Co., except its buffer is
Br. 250,000. At this point, neither company is experiencing losses; thusBr. 250,000. At this point, neither company is experiencing losses; thus
it is difficult to say which company is better off.it is difficult to say which company is better off.

The margin of safety may also be expressed as a percentage. The calculation is done The margin of safety may also be expressed as a percentage. The calculation is done 
by dividing the margin of safety (in birrs) by the total sales (in birrs). This, the by dividing the margin of safety (in birrs) by the total sales (in birrs). This, the 
calculation of the margins of safety percentage is:calculation of the margins of safety percentage is:

Margin of safety percentage = Margin of safety percentage =  Margin of safety in birrs Margin of safety in birrs
Total sales in birrsTotal sales in birrs

ABC Co.’s: Br. ABC Co.’s: Br. 125,000125,000        =         = 25 %25 %
                          Br.500, 000Br.500, 000
XYZ Co.’s: Br. XYZ Co.’s: Br. 250,000250,000        =         = 50 %50 %
                        Br.500, 000Br.500, 000

4.5 THE IMPACT OF INCOME TAX CVP ANALYSIS4.5 THE IMPACT OF INCOME TAX CVP ANALYSIS

Thus  far  we  have  ignored  income  taxes.  However,  profit-seekingThus  far  we  have  ignored  income  taxes.  However,  profit-seeking
enterprises must pay income taxes on their profits. A firm’s net incomeenterprises must pay income taxes on their profits. A firm’s net income
after tax, the amount of income remaining after subtracting the firm’safter tax, the amount of income remaining after subtracting the firm’s
income- tax expense, is less than its before- tax income. This fact isincome- tax expense, is less than its before- tax income. This fact is
expressed in the following formula:expressed in the following formula:

                  
                    NIAT = NIBT (1 – tax rate)                    NIAT = NIBT (1 – tax rate)

Where NIAT = net income after taxesWhere NIAT = net income after taxes

NIBT=net income before taxesNIBT=net income before taxes
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The requirement that companies pay income taxes affects their CVPThe requirement that companies pay income taxes affects their CVP
relationships.  To earn a particular after-tax net  income will  requirerelationships.  To earn a particular after-tax net  income will  require
greater before-tax income than if there were no tax.greater before-tax income than if there were no tax.

Example  (1)Example  (1) Hydro  System  Engineering  Associates,  Inc.  provides Hydro  System  Engineering  Associates,  Inc.  provides
consulting  services  to  city  water  authorities.  The  consulting  firm’sconsulting  services  to  city  water  authorities.  The  consulting  firm’s
contribution margin ratio is 20%, and its annual fixed expenses are Br.contribution margin ratio is 20%, and its annual fixed expenses are Br.
120, 000. The firm’s income-tax rate is 40%.120, 000. The firm’s income-tax rate is 40%.

Instructions:  Instructions:  
a.a. Calculate the firm’s break-even volume of service revenue.Calculate the firm’s break-even volume of service revenue.
b.b. How much before-tax  income must  the  firm earn to  make anHow much before-tax  income must  the  firm earn to  make an

after-tax net income of Br. 48, 000?after-tax net income of Br. 48, 000?
c.c. What  level  of  revenue  for  consulting  services  must  the  firmWhat  level  of  revenue  for  consulting  services  must  the  firm

generate to earn an after-tax income of Br.48, 000?generate to earn an after-tax income of Br.48, 000?
d.d. Suppose the firm’s income-tax rate rises to 45 percent. What willSuppose the firm’s income-tax rate rises to 45 percent. What will

happen to break-even level of consulting service revenue?happen to break-even level of consulting service revenue?

Solutions: Solutions: 
a.a. Break-even sales= Break-even sales= Fixed expensesFixed expenses

    CM-ratioCM-ratio
     = Br.     = Br.120, 000120, 000

   0.2   0.2
= Br. = Br. 600, 000600, 000

      b.  NIBT =      b.  NIBT = NIAT NIAT   = Br.   = Br.80, 00080, 000
                       1- tax rate                       1- tax rate
      c.    Target sales (in birrs)=       c.    Target sales (in birrs)= FC + NIBT FC + NIBT       = Br.      = Br.120, 000+ Br.80,120, 000+ Br.80,
000000
                                                       CM-ratio                                                       CM-ratio            0.2           0.2
                                    = Br                                    = Br.1, 000, 000.1, 000, 000
N.B.  In  the  formula  that  we  have  seen  previously  for  target  salesN.B.  In  the  formula  that  we  have  seen  previously  for  target  sales
volume computations, the target profit refers to the before-tax income.volume computations, the target profit refers to the before-tax income.
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       d.  BEP (in units) =        d.  BEP (in units) = Fixed expensesFixed expenses      =     FC   =     FC   
  Unit CM                   P - VUnit CM                   P - V
            BEP (in birrs) =             BEP (in birrs) = Fixed expensesFixed expenses   =       =    FC   FC   
   CM-ratio                 CM-ratio                P - VP - V

     P     P
Thus, the change in income-tax rate has no effect on break-even sales.Thus, the change in income-tax rate has no effect on break-even sales.
4.6 CVP ANALYSIS WITH MULTIPLE PRODUCTS4.6 CVP ANALYSIS WITH MULTIPLE PRODUCTS

4.6.0 Overview4.6.0 Overview
With  multiple  product  cvp  analysis,  a  managerial  accountant  canWith  multiple  product  cvp  analysis,  a  managerial  accountant  can
investigate the impact on profit change in:investigate the impact on profit change in:

. Sales volume. Sales volume

. Price. Price

. Variable cost. Variable cost

. Fixed cost. Fixed cost

. The sales mix. The sales mix

4.6.1 Objectives4.6.1 Objectives

Up on completion of this section you should be able to:Up on completion of this section you should be able to:

 Understand the meaning of sales ( product) mixUnderstand the meaning of sales ( product) mix

 Understand the effect of sales mix on the firm’s CVP analysisUnderstand the effect of sales mix on the firm’s CVP analysis

 Develop different formulas to compute the break even volume inDevelop different formulas to compute the break even volume in
units and birrs for different sales mixunits and birrs for different sales mix

4.6.2 Definition of sales mix4.6.2 Definition of sales mix

The term The term sales mixsales mix (also called revenue mix) is defined as the relative (also called revenue mix) is defined as the relative
proportions or combinations of  proportions or combinations of  quantitiesquantities of products that comprise of products that comprise
total sales. If the proportions of the mix change, the CVP relationshipstotal sales. If the proportions of the mix change, the CVP relationships
also change. Thus, managers try to achieve the combination, or mix,also change. Thus, managers try to achieve the combination, or mix,
that will yield the greatest amount of profit.that will yield the greatest amount of profit.

A shift in sales-mix from high-margin items to low-margin items can cause total A shift in sales-mix from high-margin items to low-margin items can cause total 
profits to decrease even though total sales may increase. Conversely, a shift in the profits to decrease even though total sales may increase. Conversely, a shift in the 
sales mix from low margin items to high-margin items can cause the reverse effect-sales mix from low margin items to high-margin items can cause the reverse effect-
total profit may increase even though total sales decrease. total profit may increase even though total sales decrease. 
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4.6.3 Sales Mix and CVP Analysis4.6.3 Sales Mix and CVP Analysis

The concept of CVP analysis had been developed in the context of aThe concept of CVP analysis had been developed in the context of a
single  product  firm.  Since  single  product  firms  are  virtually  non-single  product  firm.  Since  single  product  firms  are  virtually  non-
existent  this  section  of  the  unit  examines  the  usefulness  of  CVPexistent  this  section  of  the  unit  examines  the  usefulness  of  CVP
technique for firms that deal with several products. In such a case thetechnique for firms that deal with several products. In such a case the
cvp equation can be expanded as follows:cvp equation can be expanded as follows:

P1Q1 + P2Q2+...+PnQn – V1Q1 – V2Q2-...VnQn-FC = NI P1Q1 + P2Q2+...+PnQn – V1Q1 – V2Q2-...VnQn-FC = NI 
where Pi = Selling price per unit of product i where Pi = Selling price per unit of product i 

Qi = Number units of i produced and sold Qi = Number units of i produced and sold 
Vi = Unit variable cost of product i Vi = Unit variable cost of product i 
FC = Fixed Cost Per PeriodFC = Fixed Cost Per Period
NI = Net Income NI = Net Income 

In  a  multi  product  firm,  break-even  analysis  is  somewhat  moreIn  a  multi  product  firm,  break-even  analysis  is  somewhat  more
complex.  The  reason  is  that  different  products  will  have  differentcomplex.  The  reason  is  that  different  products  will  have  different
selling prices, different costs, and different contribution margins. selling prices, different costs, and different contribution margins. 

Using contribution margin approach, the computation of the break-even point (BEP) Using contribution margin approach, the computation of the break-even point (BEP) 
in multi product firm follows: in multi product firm follows: 

BEP (in units) BEP (in units) = = Total fixed expensesTotal fixed expenses  
                 Weighted average CM                Weighted average CM 

BEP (in birrs)BEP (in birrs) = = Total Fixed ExpensesTotal Fixed Expenses  
             CM – ratio             CM – ratio

Weighted average unit contribution margin is the average of the several products’ Weighted average unit contribution margin is the average of the several products’ 
unit contribution margins, weighted by the relative sales proportion of each product. unit contribution margins, weighted by the relative sales proportion of each product. 

For a company manufacturing and selling three products (X, Y and Z),For a company manufacturing and selling three products (X, Y and Z),
with sales of mix of n1,n2 and n3, respectively, the break even pointwith sales of mix of n1,n2 and n3, respectively, the break even point
may be given by the following short cut formula: may be given by the following short cut formula: 
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BEP (in units) = BEP (in units) = Total fixed costs Total fixed costs 
    cm1n1 + cm2n2 + cm3n3 cm1n1 + cm2n2 + cm3n3 
       n1 + n2 + n3        n1 + n2 + n3 

Where cmi = Unit contribution margin for product i. Where cmi = Unit contribution margin for product i. 

Q = Q =                       FCFC                                         …………….. equation (1)   …………….. equation (1)
                  Cm1n1 + Cm2n2 + Cm3n3      Cm1n1 + Cm2n2 + Cm3n3      

          n1 + n2 + n3n1 + n2 + n3

Here in equation (1), the denominator,  Here in equation (1), the denominator,  Cm1n1 + Cm2n2 + Cm3n3Cm1n1 + Cm2n2 + Cm3n3 , is , is
thethe
n1 + n2 + n3n1 + n2 + n3

weighted average contribution  margin.weighted average contribution  margin.

Similarly, the company’s break-even sales in birrs would be calculatedSimilarly, the company’s break-even sales in birrs would be calculated
as as 

             BEP (in birrs) =              BEP (in birrs) = Fixed expensesFixed expenses                                              
                                        CM – ratio                                         CM – ratio 
                                   =                                     =  Fixed expensesFixed expenses  
                                                                                  Average CM Average CM 
                                      Average Sales Price                                        Average Sales Price  

                                                                    = =                 Fixed expensesFixed expenses                    
             Cm1n1 + Cm2n2 + Cm3n3 Cm1n1 + Cm2n2 + Cm3n3

n1 + n2 + n3n1 + n2 + n3
                                                            P1n1 + P2n2 + P3n3 P1n1 + P2n2 + P3n3 
                                     n1 + n2 + n3                                     n1 + n2 + n3

BEP (in birrs) =  BEP (in birrs) =  Fixed expensesFixed expenses                                 …………….. equation (2)  …………….. equation (2) 
                    Cm1n1 + Cm2n2 + Cm3n3Cm1n1 + Cm2n2 + Cm3n3

p1n1 + p2 n2 + p3n3p1n1 + p2 n2 + p3n3
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Here  in  equation  (2),  the  denominator  represents  the  contributionHere  in  equation  (2),  the  denominator  represents  the  contribution
margin ratio. margin ratio. 

Example  (1Example  (1)  Topper  Sports,  Inc.,  produces  high-quality  sports)  Topper  Sports,  Inc.,  produces  high-quality  sports
equipment. The company’s Racket Division Manufactures three tennisequipment. The company’s Racket Division Manufactures three tennis
rackets – X, Y  and  Z . Selected information on production and sales ofrackets – X, Y  and  Z . Selected information on production and sales of
the products are as follows:the products are as follows:

        X        X        Y       Y    Z   Z
Selling price per Unit      Selling price per Unit      Br.Br.

40.0040.00
Br.Br.
60.0060.00

Br.Br.
75.0075.00

Variable  expenses  perVariable  expenses  per
racket:racket:
     Production      Production      22.0     22.0

00
    27.00    27.00     40.45    40.45

Selling  (5%  of  sellingSelling  (5%  of  selling
price) price) 

       2.0       2.0
00

       3.0       3.0
00

     3.75     3.75

All  sales  are  made thorough the  company’s  own retail  outlets.  TheAll  sales  are  made thorough the  company’s  own retail  outlets.  The
Racket production Division has the following fixed costs:Racket production Division has the following fixed costs:

            Per Month             Per Month 
Fixed production costs………………………….Br. 120, 000Fixed production costs………………………….Br. 120, 000
Advertising expenses……………………………      100, 000Advertising expenses……………………………      100, 000
Administrative salaries………………………….       Administrative salaries………………………….        50, 000 50, 000  

TotalTotal                 Br.                Br.270, 000270, 000

Sales, in units, for the month of May have been as follows:Sales, in units, for the month of May have been as follows:

XX         Y        Y               Z                        Total                 Z                        Total  
Sales in units……………   2, 000    1, 000     Sales in units……………   2, 000    1, 000      5, 000 5, 000                  8,                 8,
000000

Instructions:Instructions:
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a.a. Compute the weighted- average unit contribution margin, assumingCompute the weighted- average unit contribution margin, assuming
the above sales mix is maintained.the above sales mix is maintained.

b.b. Compute the Racket Division’s break-even point in birrs for May.Compute the Racket Division’s break-even point in birrs for May.
c.c. How many units of each product should the company sales in orderHow many units of each product should the company sales in order

to earn a Br.162, 000 incomes? Ignore income taxes.to earn a Br.162, 000 incomes? Ignore income taxes.

Solution:Solution:

Method I: Equation methodMethod I: Equation method

Sales – variable expenses – fixed expenses = Net income (at BEP net incomeSales – variable expenses – fixed expenses = Net income (at BEP net income
equals zero)equals zero)
Sales – variable expenses – fixed expenses = zero Sales – variable expenses – fixed expenses = zero 
As given here above, for every unit of sales in made Y we expect 5 units and As given here above, for every unit of sales in made Y we expect 5 units and 
2 units of X and Z, respectively. Therefore, let 2 units of X and Z, respectively. Therefore, let 
K=number of units of Y to break-even, the break even sales for X and Z will K=number of units of Y to break-even, the break even sales for X and Z will 
be 2K and 5K, respectively.be 2K and 5K, respectively.
Sales – variable expenses – fixed expenses = OSales – variable expenses – fixed expenses = O
Total contribution margin - fixed expenses= OTotal contribution margin - fixed expenses= O
For three products, the formula for the net income would be:For three products, the formula for the net income would be:
(TCM1 + TCM2 + TCM3) – fixed expenses = O(TCM1 + TCM2 + TCM3) – fixed expenses = O

Where TCM = total contribution marginWhere TCM = total contribution margin
16(2K) + 30(K) + 30.8(5K) – 270,000 = 016(2K) + 30(K) + 30.8(5K) – 270,000 = 0
216K =270, 000216K =270, 000

K =K = 270, 000 270, 000 =  = 1, 250 units1, 250 units
216216

Thus, the breakeven sales for each product line would be:Thus, the breakeven sales for each product line would be:
X =2K=2 x 1, 250= 2, 500 unitsX =2K=2 x 1, 250= 2, 500 units
Y = K = 1, 250 unitsY = K = 1, 250 units
Z =5K =5 x 1, 250 = 6, 250 unitsZ =5K =5 x 1, 250 = 6, 250 units

Topper Sports Inc., breakeven at 10, 000 units, i.e., 2, 500 + 1, 250 Topper Sports Inc., breakeven at 10, 000 units, i.e., 2, 500 + 1, 250 
+ 6, 250+ 6, 250
  
Multiply unit sales to break even by the selling price of each product in order to Multiply unit sales to break even by the selling price of each product in order to 
determine break-even sales volume in total birrsdetermine break-even sales volume in total birrs
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RacketRacket BEP in birrs BEP in birrs 
X        2, 500 x Br. 40X        2, 500 x Br. 40 = Br.100, 000= Br.100, 000
Y        1, 250 x Br. 60Y        1, 250 x Br. 60 = Br.75, 000 = Br.75, 000 

           Z          6, 250 x Br. 75           Z          6, 250 x Br. 75 = Br= Br.468, 750.468, 750
Total…………………………………… BrTotal…………………………………… Br.643, 750.643, 750

Method II. Contribution Margin MethodMethod II. Contribution Margin Method

Sales mix, given above, for the three rackets     X  :  Y :  Z = 2: 1:Sales mix, given above, for the three rackets     X  :  Y :  Z = 2: 1:
55

BEP (in units for Topper Sports) = BEP (in units for Topper Sports) =   Fixed Costs   Fixed Costs 
                                                                                                                            Cm1n1 + Cm2n2 +Cm1n1 + Cm2n2 +

Cm3n3Cm3n3        
                                                                                                                                                  n1 + n2 + n3n1 + n2 + n3
                                                   =                                                    = Br.270, 000Br.270, 000

                                                                                                                                      16(2)+30(1)+30.8(5) 16(2)+30(1)+30.8(5) 
                                                                                                      2 +1+5                                                    2 +1+5
                                                                                                                              ==10, 000 units10, 000 units

RacketRacket           BEP in units           BEP in units 
XX 10, 000 x 2/810, 000 x 2/8 = 2, 500 units= 2, 500 units
YY   10, 000 x 1/810, 000 x 1/8 = 1, 250 units= 1, 250 units   
ZZ 10, 000 x 5/810, 000 x 5/8 = = 6, 250 units6, 250 units

TotalTotal 10, 000 units10, 000 units

At this it is possible to multiply break-even sales for each product by their At this it is possible to multiply break-even sales for each product by their 
corresponding sales price to a break-even sales of Br.643, 750 for the company as a corresponding sales price to a break-even sales of Br.643, 750 for the company as a 
whole. Or this break –even sales can be computed with the following short cut whole. Or this break –even sales can be computed with the following short cut 
formula:formula:

BEP (in birrs for Topper Sports) =BEP (in birrs for Topper Sports) =       Fixed expenses      Fixed expenses                              
                      Cm1n1 + Cm2n2 + Cm3n3Cm1n1 + Cm2n2 + Cm3n3

p1n1 + p2 n2 + p3n3p1n1 + p2 n2 + p3n3
=  =  Br.270, 000Br.270, 000

16(2)+30(1)+30.8(5)16(2)+30(1)+30.8(5)
40(2)+60(1)+75(5)40(2)+60(1)+75(5)
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=  Br=  Br. 270, 000. 270, 000
216216
515515

= Br. = Br. 270, 000 x 515270, 000 x 515
216216

= Br. = Br. 643, 750643, 750

Example (2) Example (2) Addis Marine Products Inc. plans to manufacture and sellAddis Marine Products Inc. plans to manufacture and sell
accessories for recreational fishing craft and pleasure boats. Three ofaccessories for recreational fishing craft and pleasure boats. Three of
the  principal  product  lines  are  manufactured  at  the  Awassa  plant.the  principal  product  lines  are  manufactured  at  the  Awassa  plant.
Operating data for the coming year is estimated as follows:Operating data for the coming year is estimated as follows:

Product LinesProduct Lines

Ethio-01Ethio-01 Ethio-02Ethio-02 Ethio-03Ethio-03
Sales priceSales price Br.150Br.150 Br.80Br.80 Br.40Br.40
Variable costsVariable costs     100    100      60     60      10     10

Units salesUnits sales 3, 200 units3, 200 units 1, 600 units1, 600 units 4, 800 units4, 800 units

 The total annual fixed cost on the three-product lines amount to Br. The total annual fixed cost on the three-product lines amount to Br.
840,000840,000

Instructions:Instructions:

a)a) Assuming the above sales mix, determine the BEP (break-evenAssuming the above sales mix, determine the BEP (break-even
point)  for  Addis  Company  during  the  coming  year.  Alsopoint)  for  Addis  Company  during  the  coming  year.  Also
determine the number of units of each product that should bedetermine the number of units of each product that should be
sold to break even in units and in birrs. sold to break even in units and in birrs. 

b)b) What  volume  of  sales  in  birrs  for  each  product  must  AddisWhat  volume  of  sales  in  birrs  for  each  product  must  Addis
Marine Products Inc. achieve to earn a net income of Br. 73,500Marine Products Inc. achieve to earn a net income of Br. 73,500
after taxes in the coming year? Assume the company is subject toafter taxes in the coming year? Assume the company is subject to
a 30% income tax rate. a 30% income tax rate. 

c)c) Calculate the total sales volume in units and in birrs for eachCalculate the total sales volume in units and in birrs for each
product so that Addis Company achieves 8.4% return on sales. product so that Addis Company achieves 8.4% return on sales. 
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Solutions:Solutions:
a.a. BEP (in units for Addis)=   BEP (in units for Addis)=     Fixed Costs  Fixed Costs                            
                                                                                        Cm1n1 + Cm2n2 + Cm3n3Cm1n1 + Cm2n2 + Cm3n3      
                                                  n1 + n2 + n3                                                                     n1 + n2 + n3                   

                              = Br                              = Br.840, 000.840, 000
                                                                                 50(2)+20(1)+30(3) 50(2)+20(1)+30(3)  
                                                               2 +1+3                                   2 +1+3
                                           =      Br                           =      Br.840, 000.840, 000
                                                                                                                              210210
                                                                 6                                                                 6
                                                                                                  == 24, 000 units 24, 000 units
Product Lines  Product Lines    BEP in units   BEP in units          BEP in birrs         BEP in birrs
Ethio-01Ethio-01 24, 000 x 2/6  = 8,000 units   8,000 x 150 =Br.1, 200,00024, 000 x 2/6  = 8,000 units   8,000 x 150 =Br.1, 200,000
Ethio-02            24, 000 x 1/6 = 4, 000Ethio-02            24, 000 x 1/6 = 4, 000       4, 000 x 80 =      320, 000      4, 000 x 80 =      320, 000
Ethio-03Ethio-03 24, 000 x 3/624, 000 x 3/6 = = 12, 00012, 000               12,  000  x  40=     12,  000  x  40=
480, 000480, 000
TotalTotal                                               24 , 000 unit24 , 000 units s                Br.               Br.2, 000, 0002, 000, 000
Or computed alternatively:Or computed alternatively:
                   Fixed expenses Fixed expenses                              
BEP (in birrs for Addis) =BEP (in birrs for Addis) =      Cm1n1 + Cm2n2 + Cm3n3 Cm1n1 + Cm2n2 + Cm3n3

p1n1 + p2 n2 + p3n3p1n1 + p2 n2 + p3n3
    

== Br.Br.840, 000840, 000
50(2)+20(1)+30 (3)50(2)+20(1)+30 (3)

       150(2)+80(1)+40(3)       150(2)+80(1)+40(3)
= Br= Br.2, 000, 000.2, 000, 000

b.b. NIAT = Br.73, 500. This implies that NIBT= Br.10, 500NIAT = Br.73, 500. This implies that NIBT= Br.10, 500
Target sales (in units)= Target sales (in units)= FC + NIBTFC + NIBT  =  = 840, 000 +105, 000 840, 000 +105, 000  =  = 27, 000 27, 000
unitsunits
                                  Average CM                                         Average CM       50(2)+20(1)+30(3) 50(2)+20(1)+30(3) 

                                2 +1+3                                2 +1+3
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Product Lines          Target sales in units Product Lines          Target sales in units         Target        Target
sales in birrssales in birrs
Ethio-01Ethio-01 27, 000 x 2/6  = 9,  000 units      9,  000 x150  =Br.1,27, 000 x 2/6  = 9,  000 units      9,  000 x150  =Br.1,
350,000350,000
Ethio-02Ethio-02 27, 000 x 1/6 = 4, 500             27, 000 x 1/6 = 4, 500                4, 500 x 80 =   360,   4, 500 x 80 =   360,
000000
Ethio-03Ethio-03 27, 000 x 3/627, 000 x 3/6 = = 13, 50013, 500                   13,  500  x  40= 13,  500  x  40=
540, 000540, 000
TotalTotal       27 ,000 units27 ,000 units                    Br                   Br. 2, 250, 000. 2, 250, 000

Target Sales (in birrs for Addis) =Target Sales (in birrs for Addis) =             Fixed expenses +NIBTFixed expenses +NIBT   
                                      Cm1n1 + Cm2n2 + Cm3n3Cm1n1 + Cm2n2 + Cm3n3

              p1n1 + p2 n2 + p3n3p1n1 + p2 n2 + p3n3

      =     Br.       =     Br.    840, 000 +105, 000        840, 000 +105, 000         ..        
                                                                                                                50(2)+20(1)+30(3) 50(2)+20(1)+30(3) 

                                                                                  
150(2)+80(1)+40(3)150(2)+80(1)+40(3)

                              

= Br. = Br. 945, 000 945, 000  =  = 
210210
500500

 Br. Br.2, 250, 0002, 250, 000

Total sales to achieve a target profit = Average P (Q)Total sales to achieve a target profit = Average P (Q)
WhereWhere  P =sales price P =sales price

Q= target sales in units Q= target sales in units 
Average P= Average P= 150(2)+80(1)+40(3)150(2)+80(1)+40(3)                  =Br.  =Br.500500

                                                      2+1+3                                                      2+1+3                       6                      6
Total sales = Total sales = Average P (Q)Average P (Q)=500(Q)=500(Q)

                                              6                                              6
Net income =Total sales x Return on salesNet income =Total sales x Return on sales
                     =                     =500(Q)  x 8.4%500(Q)  x 8.4%
                               6                               6
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        =        =7Q7Q
Target sales (in units)= Target sales (in units)= FC + NIBTFC + NIBT  =   =     840, 000 +7Q 840, 000 +7Q 

                           Average CM                           Average CM       50(2)+20(1)+30(350(2)+20(1)+30(3) ) 
                                                                               2 +1+3         2 +1+3

                 Thus,     Thus,      Q     Q ==   840, 000 +7Q    840, 000 +7Q 
            50(2)+20(1)+30(3) 50(2)+20(1)+30(3) 
                                                                  2 +1+32 +1+3

   Q =    Q = 840, 000 + 7Q840, 000 + 7Q
                 210 210

                     6                     6
                                                                                210 Q210 Q =840, 000+7Q =840, 000+7Q

          6          6
                                      210Q=6(840, 000+7Q                                      210Q=6(840, 000+7Q
                                     210Q=5, 040, 000 + 42Q                                     210Q=5, 040, 000 + 42Q

                         168Q=5, 040, 000                         168Q=5, 040, 000
                  Q=                   Q= 5, 040, 0005, 040, 000

                                  168168
                                  Q=                                  Q=30, 000 units30, 000 units

4.7 UNDERLYING ASSUMPTIONS IN CVP ANALYSIS4.7 UNDERLYING ASSUMPTIONS IN CVP ANALYSIS

For any CVP analysis to be valid, the following important assumptionsFor any CVP analysis to be valid, the following important assumptions
must be reasonably satisfied within the relevant range.must be reasonably satisfied within the relevant range.

1.1. The  behavior  of  total  revenue  is  linear  (straight-line).  ThisThe  behavior  of  total  revenue  is  linear  (straight-line).  This
implies that the price of the product or service will not changeimplies that the price of the product or service will not change
as sales volume varies within the relevant range as sales volume varies within the relevant range 

2.2. The behavior of total expense is linear over the relevant range.The behavior of total expense is linear over the relevant range.
This implies the following more specific assumptions:This implies the following more specific assumptions:

 Expenses can be categorized as fixed, variable, or semiExpenses can be categorized as fixed, variable, or semi
variable  costs.  Total  fixed  costs  remain  constant  asvariable  costs.  Total  fixed  costs  remain  constant  as
activity  changes  and  unit  variable  expenses  remainactivity  changes  and  unit  variable  expenses  remain
constant as activity varies.constant as activity varies.
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 The efficiency and productivity of the production processThe efficiency and productivity of the production process
and the workers remain constant.and the workers remain constant.

3. Total variable cost vary with the volume output but prices of3. Total variable cost vary with the volume output but prices of
variable costs such as wage rate, price of materials, and suppliesvariable costs such as wage rate, price of materials, and supplies
will be unchanged. will be unchanged. 

4.  Multi product companies, the sales mix remains constant over4.  Multi product companies, the sales mix remains constant over
the relevant range.the relevant range.
5.  In  Manufacturing  firms,  inventories  do  not  change,  i.e.,  the5.  In  Manufacturing  firms,  inventories  do  not  change,  i.e.,  the
inventory levels at the beginning and end of the period are theinventory levels at the beginning and end of the period are the
same.  This  implies  that  the  number  units  produced  during  thesame.  This  implies  that  the  number  units  produced  during  the
period equals the number of units sold.period equals the number of units sold.
6. The value of a birr received today is the same as the value of a6. The value of a birr received today is the same as the value of a
birr received in any future year.  birr received in any future year.  

4.8 COST STRUCTURE AND OPERATING LEVERAGE4.8 COST STRUCTURE AND OPERATING LEVERAGE

4.8.0 overview4.8.0 overview

Costs are associated with all types of organizations- business, non-business, services,Costs are associated with all types of organizations- business, non-business, services,
retail, …etc. Generally, the kinds of costs that are incurred and the way in which retail, …etc. Generally, the kinds of costs that are incurred and the way in which 
theses costs are classified will depend on the type of organization involved. Thus, theses costs are classified will depend on the type of organization involved. Thus, 
cost items variable or fixed are analyzed and grouped according to their common cost items variable or fixed are analyzed and grouped according to their common 
characteristics and the effect of each on the operating leverage of the particular characteristics and the effect of each on the operating leverage of the particular 
company. company. 

4.8.1 Objective4.8.1 Objective

Up on the completion of this section you should be able to:Up on the completion of this section you should be able to:
 Understand the cost structure of the firmUnderstand the cost structure of the firm
 Explain the basics of cost structureExplain the basics of cost structure
 Explain the role of cost structure on the firm’s profit stabilityExplain the role of cost structure on the firm’s profit stability
 Define operating leverageDefine operating leverage
 Understand  the  relationships  between  operating  leverage  andUnderstand  the  relationships  between  operating  leverage  and

the firm’s profitabilitythe firm’s profitability
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4.8.2 Cost Structure And Profit Stability4.8.2 Cost Structure And Profit Stability

Cost structureCost structure refers to the relative proportion of fixed and variable refers to the relative proportion of fixed and variable
costs  in  an  organization.  Highly  leveraged  companies  arecosts  in  an  organization.  Highly  leveraged  companies  are
characterized  by  high  fixed  cost  and  low  variable  costs.  In  thecharacterized  by  high  fixed  cost  and  low  variable  costs.  In  the
contrary, low leveraged companies are characterized by lower fixedcontrary, low leveraged companies are characterized by lower fixed
costs  and higher  variable  costs,  which cost  structure  is  better-highcosts  and higher  variable  costs,  which cost  structure  is  better-high
variable costs and low fixed costs,  or the opposite?  No categoricalvariable costs and low fixed costs,  or the opposite?  No categorical
answer to this question is possible: we can simply note that there mayanswer to this question is possible: we can simply note that there may
be advantages either  way,  depending on the specific circumstancesbe advantages either  way,  depending on the specific circumstances
involved.involved.

Example (1) Example (1) Revenue and cost behavior relationships at two firms, ARevenue and cost behavior relationships at two firms, A
and B, follow:and B, follow:

Firm AFirm A                Firm B                  Firm B   
AmountAmount PercentPercent Amount       PercentAmount       Percent

Sales  ……………………    Br.100, 000Sales  ……………………    Br.100, 000    100   100       Br.100, 000      Br.100, 000    100   100
Less variable expenses …. Less variable expenses …. 60,00060,000      60     60        30,00030,000           3030
Contribution margin  ……Contribution margin  ……   40,000  40,000           4040   70,000  70,000           7070
Less fixed expenses  ……Less fixed expenses  ……   30,000  30,000   60,000  60,000
Net income  …………….     BrNet income  …………….     Br.  10,000.  10,000                     Br.                      Br. 10,00010,000

Firm A has higher variable costs because it  is labor-intensive whileFirm A has higher variable costs because it  is labor-intensive while
Firm B has higher fixed costs as a result of its investment in machines.Firm B has higher fixed costs as a result of its investment in machines.
The question as to which firm has the better cost structure depends onThe question as to which firm has the better cost structure depends on
many,  factors  including  the  long  run  trend  in  sales,  year-to-yearmany,  factors  including  the  long  run  trend  in  sales,  year-to-year
fluctuations in the level of sales and the attitude of the owners towardfluctuations in the level of sales and the attitude of the owners toward
risk. If sales are expected to trend above Br. 100, 000 in the future,risk. If sales are expected to trend above Br. 100, 000 in the future,
then Firm B has the better-cost structure. The reason is that its CMthen Firm B has the better-cost structure. The reason is that its CM
ratio is higher, and its profits will therefore increase more rapidly asratio is higher, and its profits will therefore increase more rapidly as
sales increase. To illustrate, assume that each firm experiences a 10%sales increase. To illustrate, assume that each firm experiences a 10%
increase in sales. The new income statement will be as follows: increase in sales. The new income statement will be as follows: 
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                                                                                          Firm A                            Firm BFirm A                            Firm B
        Amount        Amount    Percent         Amount        Percent   Percent         Amount        Percent

Sales  …………………Br.110,000Sales  …………………Br.110,000    100   100           Br.110,000          Br.110,000    100   100
Less variable expenses ….Less variable expenses ….66,00066,000          6060           33,00033,000           3030
Contribution margin  …… 44,000Contribution margin  …… 44,000           4040     77,000    77,000      70     70
Less fixed expenses  …… Less fixed expenses  …… 30,00030,000         60,00060,000
Net income  …………Br.  Net income  …………Br.  14,00014,000                       Br                       Br. 17,000. 17,000

As we would expect, for the same birr increase in sales, Firm B hasAs we would expect, for the same birr increase in sales, Firm B has
experienced a greater increase in net income due to its higher CMexperienced a greater increase in net income due to its higher CM
ratio. ratio. 

What if sales can be expected to drop below Br.100, 000 from time toWhat if sales can be expected to drop below Br.100, 000 from time to
time? What are the break-even points of the two firms? What are theirtime? What are the break-even points of the two firms? What are their
margins of safety? The computations needed to answer these questionsmargins of safety? The computations needed to answer these questions
are carried out below using the contribution margin method. are carried out below using the contribution margin method. 

                                                    Firm A  Firm A   Firm B  Firm B
Fixed expenses  ………………………..  Fixed expenses  ………………………..    Br.30, 000  Br.30, 000  Br.60, 000  Br.60, 000
Contribution margin ratio  ………………                    Contribution margin ratio  ………………                    ¸̧ 40% 40%
¸̧70%70%
Breakeven in total sales birrs . ……………Breakeven in total sales birrs . …………… Br.75,000Br.75,000   Br.85,714  Br.85,714
Total current sales (a)  ………………………Total current sales (a)  ……………………… Br.100,000Br.100,000 Br.100, 000Br.100, 000
Break-even sales  ……………………………  Break-even sales  ……………………………   75,000 75,000     85,714    85,714
Margin of safety in sales birrs (b)  ………Margin of safety in sales birrs (b)  ……… Br. 25,000Br. 25,000Br. 14,286Br. 14,286

Margin of safety as a percentage of sales (b) Margin of safety as a percentage of sales (b) ¸̧ (a) 25.0% (a) 25.0%     14.3%    14.3%

This analysis makes it clear that Firm A is less vulnerable to downturnsThis analysis makes it clear that Firm A is less vulnerable to downturns
than Firm B. We can identify two reasons why it is less vulnerable.than Firm B. We can identify two reasons why it is less vulnerable.
First, due to its lower fixed expenses, Firm A has a lower break-evenFirst, due to its lower fixed expenses, Firm A has a lower break-even
point and a higher margin of safety, as shown by the computationspoint and a higher margin of safety, as shown by the computations
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above.  Therefore,  it  will  not  incur  losses  as  quickly  as  Firm  B  inabove.  Therefore,  it  will  not  incur  losses  as  quickly  as  Firm  B  in
periods of sharply declining sales. Second, due to its lower CM ratio,periods of sharply declining sales. Second, due to its lower CM ratio,
Firm A will not lose contribution margin as rapidly as Firm B whenFirm A will not lose contribution margin as rapidly as Firm B when
sales fall off. Thus, Firm A’s income will be less volatile. We saw earliersales fall off. Thus, Firm A’s income will be less volatile. We saw earlier
that  this  is  a  drawback  when  sales  increase,  but  it  provides  morethat  this  is  a  drawback  when  sales  increase,  but  it  provides  more
protection when sales drop. protection when sales drop. 

To summarize, without knowing the future, it is not obvious which costTo summarize, without knowing the future, it is not obvious which cost
structure is better. Both have advantages and disadvantages. Firm B,structure is better. Both have advantages and disadvantages. Firm B,
with its higher fixed costs and lower variable costs, will  experiencewith its higher fixed costs and lower variable costs, will  experience
wider swing in net income as changes take place in sales, with greaterwider swing in net income as changes take place in sales, with greater
profits in good years and greater losses in bad years. Firm A, with itsprofits in good years and greater losses in bad years. Firm A, with its
lower fixed costs and higher variable costs, will enjoy greater stabilitylower fixed costs and higher variable costs, will enjoy greater stability
in net income and will be more protected from losses during bad years,in net income and will be more protected from losses during bad years,
but at the cost of lower net income in good years. but at the cost of lower net income in good years. 

4.8.3 Operating Leverage4.8.3 Operating Leverage

To the scientist, leverage explains how one is able to move a large object with a smallTo the scientist, leverage explains how one is able to move a large object with a small
force. To the manager, leverage explains how one is able to achieve a large increase force. To the manager, leverage explains how one is able to achieve a large increase 
in profits with only a small increase in sales and/or assets. One type of leverage that in profits with only a small increase in sales and/or assets. One type of leverage that 
the manager uses to do this is known as operating leverage.the manager uses to do this is known as operating leverage.

Operating leverageOperating leverage is a measure of the extent to which fixed costs is a measure of the extent to which fixed costs
are being used in an organization. It is greatest in companies that haveare being used in an organization. It is greatest in companies that have
a high proportion of fixed cost in relation to variable costs. Conversely,a high proportion of fixed cost in relation to variable costs. Conversely,
operating leverage is lowest in companies that have a low proportionoperating leverage is lowest in companies that have a low proportion
of  fixed  costs  in  relation  to  variable  costs.  If  a  company  has  highof  fixed  costs  in  relation  to  variable  costs.  If  a  company  has  high
operating leverage (that is, a high proportion of fixed costs in relationoperating leverage (that is, a high proportion of fixed costs in relation
to  variable  costs),  then  profits  will  be  very  sensitive  to  changes  into  variable  costs),  then  profits  will  be  very  sensitive  to  changes  in
sales. Just a small percentage increase (or decrease) in sales can yieldsales. Just a small percentage increase (or decrease) in sales can yield
a large percentage increase (or decrease) in profits. a large percentage increase (or decrease) in profits. 

Operating leverage can be illustrated by returning to the data givenOperating leverage can be illustrated by returning to the data given
above for the two firms, A and B. Firm B has a higher proportion ofabove for the two firms, A and B. Firm B has a higher proportion of
fixed costs in relation to its variable costs than does Firm A, althoughfixed costs in relation to its variable costs than does Firm A, although
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total costs are the same in the two firms at a $100,000 sales level. Wetotal costs are the same in the two firms at a $100,000 sales level. We
previously showed that with a 10% increase in sales (from $100,000 topreviously showed that with a 10% increase in sales (from $100,000 to
$ 110,000 in each firm), the net income of Firm B increases by 70%$ 110,000 in each firm), the net income of Firm B increases by 70%
(from  $10,000  to  $17,000),  whereas  the  net  income  of  Firm  A(from  $10,000  to  $17,000),  whereas  the  net  income  of  Firm  A
increases by only 40% (from $10,000 to $14,000).  Thus,  for  a 10%increases by only 40% (from $10,000 to $14,000).  Thus,  for  a 10%
increase  in  sales,  Firm  B  experiences  a  much  greater  percentageincrease  in  sales,  Firm  B  experiences  a  much  greater  percentage
increase in profits than does Firm A. The reason is that Firm B hasincrease in profits than does Firm A. The reason is that Firm B has
greater operating leverage as a result of the greater amount of fixedgreater operating leverage as a result of the greater amount of fixed
cost in its cost structure. cost in its cost structure. 

The degree of operating leverage at a given level of sales is computedThe degree of operating leverage at a given level of sales is computed
by the following formula. by the following formula. 

Contribution marginContribution margin = Degree of operating leverage (DOL)= Degree of operating leverage (DOL)
       Net income       Net income

The degree of operating leverage is a measure, at a given level of sales, of how a The degree of operating leverage is a measure, at a given level of sales, of how a 
percentage change in sales volume will affect profits. To illustrate, the degree of percentage change in sales volume will affect profits. To illustrate, the degree of 
operating leverage for the two firms at a Br. 100, 000 sales would be as follows:operating leverage for the two firms at a Br. 100, 000 sales would be as follows:

Firm A: BrFirm A: Br.40, 000.40, 000=4=4
      Br.10, 000  Br.10, 000

Firm B:  Br.Firm B:  Br.70, 00070, 000=7=7
 Br.10, 000 Br.10, 000

These figures tell us that for a given percentage change in sales weThese figures tell us that for a given percentage change in sales we
can expect a change four times as great in the net income of Firm Acan expect a change four times as great in the net income of Firm A
and a change seven times as great in the net income of Firm B. Thus, ifand a change seven times as great in the net income of Firm B. Thus, if
sales increase by 10% then we can expect the net income of Firm A tosales increase by 10% then we can expect the net income of Firm A to
increase by four times this amount, or by 40%, and the net income ofincrease by four times this amount, or by 40%, and the net income of
Firm B to increase by seven times this amount, or by 70%.Firm B to increase by seven times this amount, or by 70%.

The degree of operating leverage is greater at sales levels near theThe degree of operating leverage is greater at sales levels near the
break-even point and decreases as sales and profits rise. This can bebreak-even point and decreases as sales and profits rise. This can be
seen from the tabulation below, which shows the degree of operatingseen from the tabulation below, which shows the degree of operating

147



leverage for Firm A at various sales levels. [Data used earlier for Firmleverage for Firm A at various sales levels. [Data used earlier for Firm
A are shown under column (3)]A are shown under column (3)]
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Sales Br.75, 000     Br.80, 000      Br.100, 000    Br.150, 000   Br.225,Sales Br.75, 000     Br.80, 000      Br.100, 000    Br.150, 000   Br.225,
000000
Less:- VC    45, 000Less:- VC    45, 000     48, 000    48, 000        60, 000       90, 000            60, 000       90, 000     
135, 000135, 000
CM (a)       30, 000CM (a)       30, 000     32, 000    32, 000        40, 000        60, 000            90,       40, 000        60, 000            90,
000000
Less:-FC     30,000      30, 000Less:-FC     30,000      30, 000        30, 000         30, 000         30, 000         30, 000          30, 000         30, 000 
NI   (b)          –0-              2, 000             10, 000         30, 000          60,NI   (b)          –0-              2, 000             10, 000         30, 000          60,
000000
DOL (a)÷(b)  ∞              16                     4DOL (a)÷(b)  ∞              16                     4                   2                   2
1.51.5

Thus, a 10% increase in sales would increase profits by only 15%(10%Thus, a 10% increase in sales would increase profits by only 15%(10%
x 1.5) if the company were operating at a Br. 225, 000 sales level, asx 1.5) if the company were operating at a Br. 225, 000 sales level, as
computed to the 40% increase we computed earlier at the Br.100, 000computed to the 40% increase we computed earlier at the Br.100, 000
sales level. The degree of operating leverage will continue to decreasesales level. The degree of operating leverage will continue to decrease
the father the company moves from its break-even point. At the break-the father the company moves from its break-even point. At the break-
even point,  the degree of  operating leverage will  be infinitely largeeven point,  the degree of  operating leverage will  be infinitely large
(Br.30, 000 contribution margin÷Br.0 net income=∞)(Br.30, 000 contribution margin÷Br.0 net income=∞)

A  manager  can  use  the  degree  of  operating  leverage  to  quicklyA  manager  can  use  the  degree  of  operating  leverage  to  quickly
estimate what impact various percentage changes in sales will have onestimate what impact various percentage changes in sales will have on
profits, without the necessity of preparing detailed income statements.profits, without the necessity of preparing detailed income statements.
As shown by our examples,  the effect of operating leverage can beAs shown by our examples,  the effect of operating leverage can be
dramatic. If a company is fairly near its break-even point, then evendramatic. If a company is fairly near its break-even point, then even
small increase in sales can yield large increase in profits. This explainssmall increase in sales can yield large increase in profits. This explains
why management often works very hard for only a small increase inwhy management often works very hard for only a small increase in
sales  volume.  If  the  degree  of  operating  leverage  is  5,  then  a  6%sales  volume.  If  the  degree  of  operating  leverage  is  5,  then  a  6%
increase in sales would translate into a 30% increase in profits.increase in sales would translate into a 30% increase in profits.

Learning Activity  IILearning Activity  II
1.1. Identify  the  major  simplifying  assumptions  that  underlies  CVPIdentify  the  major  simplifying  assumptions  that  underlies  CVP
analysisanalysis
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………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
……..……..
2.2. What is meant by the margin of safety?What is meant by the margin of safety?

………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………….. ………………………………………………………………………………………….. 

                              
3.3. Company A’s cost structure includes costs that are mostly variable,Company A’s cost structure includes costs that are mostly variable,

where     as company B’s cost structure includes costs that  arewhere     as company B’s cost structure includes costs that  are
mostly fixed. In a time of increasing sales which company will tendmostly fixed. In a time of increasing sales which company will tend
to realize the most rapid increase in profits? Explain.to realize the most rapid increase in profits? Explain.

………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
…………
4.4. What does the term sales mix mean? CVP analysis includes someWhat does the term sales mix mean? CVP analysis includes some
inherent      simplifying  assumptions.  What  assumption  is  madeinherent      simplifying  assumptions.  What  assumption  is  made
concerning sales mix?concerning sales mix?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………
5.5. Compute the number of units of product that must be sold if theCompute the number of units of product that must be sold if the
company  is  to  break  even  in  each  of  the  independent  situationscompany  is  to  break  even  in  each  of  the  independent  situations
described below.described below.
a.a. The contribution margin per unit of the product sold is Birr 1.45The contribution margin per unit of the product sold is Birr 1.45

and the fixed costs for the year are Birr 551,000and the fixed costs for the year are Birr 551,000
b.b. The contribution margin is 35% of total revenue, and the fixed costsThe contribution margin is 35% of total revenue, and the fixed costs

for the year are Birr 84,000 a year. Each unit of product sells forfor the year are Birr 84,000 a year. Each unit of product sells for
Birr16. Birr16. 

c.c. The  fixed  costs  amount  to  Birr  146,000  a  year.  Each  units  soldThe  fixed  costs  amount  to  Birr  146,000  a  year.  Each  units  sold
contributes Birr 5 to cover fixed costs and to profit.contributes Birr 5 to cover fixed costs and to profit.
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d.d. The variable costs to manufacture and sells a certain line of productThe variable costs to manufacture and sells a certain line of product
amount to 60% of the revenue. The fixed costs for the year are Birramount to 60% of the revenue. The fixed costs for the year are Birr
218,000, and each unit of product sells for Birr 5.45.218,000, and each unit of product sells for Birr 5.45.

e.e. Two product lines are sold: product A & product B. Sales are inTwo product lines are sold: product A & product B. Sales are in
fixed ratio of 3 units of product A for every 2 units of product B. Thefixed ratio of 3 units of product A for every 2 units of product B. The
fixed costs are Br. 169,000 a year. Product A is sold for Birr 5 afixed costs are Br. 169,000 a year. Product A is sold for Birr 5 a
unit, and the variable costs identified with the production and salesunit, and the variable costs identified with the production and sales
of each unit of product A amounts to Birr 4. Product B is sold forof each unit of product A amounts to Birr 4. Product B is sold for
Birr 15 a unit, and the variable costs identified with the productionBirr 15 a unit, and the variable costs identified with the production
and sales of each unit of product B amounts to Birr 10. and sales of each unit of product B amounts to Birr 10. 

6.6. Cost Behavior relation ships at two firms, A and B are given below:Cost Behavior relation ships at two firms, A and B are given below:

151



                            firm A                            firm A firm Bfirm B

             Sales price              Sales price Birr 0.30 per unitBirr 0.30 per unit Br. 0.30 per unitBr. 0.30 per unit
            Variable costs            Variable costs      0.10 per unit     0.10 per unit      0.25 per unit     0.25 per unit

Total fixed costsTotal fixed costs Birr 14 000Birr 14 000    Birr,2000 Expected sales    Birr,2000 Expected sales 
volume   80,000 unitvolume   80,000 unit              80,000 units             80,000 units

Required Required 
a.a. Compute  the  Budgeted  profit  at  the  expected  sales  volume  ofCompute  the  Budgeted  profit  at  the  expected  sales  volume  of

80,000 units 80,000 units 
b.b. Discuss the effect on profit if volume falls to 70,000 units for bothDiscuss the effect on profit if volume falls to 70,000 units for both

firmsfirms
c.c. Discuss the effects on profits if volume rises to 90,000 units for bothDiscuss the effects on profits if volume rises to 90,000 units for both

firmsfirms
d.d. Comment on the riskiness of the two cost structure.Comment on the riskiness of the two cost structure.

4.9 SUMMARY4.9 SUMMARY

An understanding of cost-volume-profit relation ships is necessary for An understanding of cost-volume-profit relation ships is necessary for 
successful management of any enterprise. CVP analysis provides a successful management of any enterprise. CVP analysis provides a 
sweeping overview of the effects on profit of all kinds of changes in sweeping overview of the effects on profit of all kinds of changes in 
sales volume, expenses, product mix, and sales prices.sales volume, expenses, product mix, and sales prices.

Cost-volume-profit relation ships  are important  enough to operatingCost-volume-profit relation ships  are important  enough to operating
managers that some firms prepare a contribution income statement.managers that some firms prepare a contribution income statement.
This income statement format separates fixed and variable expenses,This income statement format separates fixed and variable expenses,
and helps managers concern on profits from changes in volume. Theand helps managers concern on profits from changes in volume. The
contribution  income statement  also  discloses  an  organization’s  costcontribution  income statement  also  discloses  an  organization’s  cost
structure,  which is  relatively proportion of fixed and variable costs.structure,  which is  relatively proportion of fixed and variable costs.
The  cost  structure  of  organizations  defines  its  operating  leverage,The  cost  structure  of  organizations  defines  its  operating  leverage,
which determines the impact on profit of changes in the sales volume.which determines the impact on profit of changes in the sales volume.

4.10 ANSWERS TO LEARNING ACTIVITY QUESTIONS4.10 ANSWERS TO LEARNING ACTIVITY QUESTIONS

Learning activity I.Learning activity I.
1.1. The three approaches to break-even analysis are:The three approaches to break-even analysis are:
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 Equation techniqueEquation technique
                  

 Contribution techniqueContribution technique
 Graphical approachGraphical approach

2.2. No, contribution margin is the excess of sales over total variableNo, contribution margin is the excess of sales over total variable
costscosts
3.3. CM-Ratio refers to the percentage of contribution margin in totalCM-Ratio refers to the percentage of contribution margin in total
uses.uses.

4.4. a)  CM Ratio =  a)  CM Ratio =  p-vp-v  
                             p   p
                                         40%=                                          40%= 60-v60-v

                                               60                                               60
                                = 24 – 60- v                                = 24 – 60- v           
                                  V=                                   V= 3636
      b) i) NI = PQ-VQ-FC      b) i) NI = PQ-VQ-FC

                   = Q (60) – 36 (Q) – 360,                   = Q (60) – 36 (Q) – 360,
                                                                  

Q= Q= 360360               
  2424               
Q= Q= 15,00015,000 units or at Br60/unit =  units or at Br60/unit = Br900,000Br900,000
Let X be break even sales in BrLet X be break even sales in Br

NI = sales – variable expense – fixed expenses.NI = sales – variable expense – fixed expenses.
 O = x – 0.6x-36.n O = x – 0.6x-36.n
0.4x = 36,0000.4x = 36,000

X = X = 36,00036,000
       0.4       0.4 = = Br 900,Br 900,          000000    

Cm Ratio = 40%Cm Ratio = 40% variable cost Rati0 = 60%variable cost Rati0 = 60%
 c ii) NI = PQ – VQ - FC c ii) NI = PQ – VQ - FC

90,000 = Q (60-36) – 360, m90,000 = Q (60-36) – 360, m
24Q = 450,00024Q = 450,000
           Q =            Q = 456,000456,000    =  =  18,  750 units18,  750 units or  at  Birr   or  at  Birr  1,125,0001,125,000

Birr Birr 
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         24          24 
Let “X” be sales volume to achieve a target profit of birr 90,000 Let “X” be sales volume to achieve a target profit of birr 90,000 

NI = sales – variable expenses – fixed expensesNI = sales – variable expenses – fixed expenses
90,000 = x – 0.6x – 360,00090,000 = x – 0.6x – 360,000
0.4x = 450 unit0.4x = 450 unit
x = x = 450, unit450, unit
        0.4        0.4
x = 1,125,000 birr x = 1,125,000 birr 

iii) BEP (in units)iii) BEP (in units)
O = Q (60-30) – 360,000O = Q (60-30) – 360,000
30 Q = 360,00030 Q = 360,000
Q = Q = 360,000360,000

3030
Q = 12000 unitsQ = 12000 units

c.c. i) BEP (in units) =     i) BEP (in units) =     360,000360,000 = = 15,00015,000          units units 
60-3660-36          BEP         BEP

(in birr) = (in birr) = 360,000360,000 = = birr 900,000birr 900,000
    0.4    0.4                 

            ii) Target sales in units =             ii) Target sales in units = 360,000 + 90,000360,000 + 90,000     =      = 18,750 units18,750 units  
60-3660-36

Target sales in birr = Target sales in birr = 360,000 + 90,000360,000 + 90,000 = birr = birr 1,125,0001,125,000
       0.4       0.4

iii) BEP (in units) = iii) BEP (in units) = 360,000360,000 = 12,000 units = 12,000 units 
3030

       BEP in birr =        BEP in birr = 360360 = 720,000= 720,000
                             0.5                             0.5
Learning Activity IILearning Activity II
1.1. There  are  several  assumptions  underlying the  CVP analysis.  TheThere  are  several  assumptions  underlying the  CVP analysis.  The

major assumptions are as followsmajor assumptions are as follows
 Expenses may be classified in to variable and fixed categoriesExpenses may be classified in to variable and fixed categories
 Costs and revenues are linear throughout the entire relevantCosts and revenues are linear throughout the entire relevant

rangerange
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 Efficiency and productivity  of  machine and workers  will  beEfficiency and productivity  of  machine and workers  will  be
unchanged.unchanged.

 In multi-product companies, inventories do not change.In multi-product companies, inventories do not change.
2.2. Margin of safety is the excess of budgeted (or actual) sales over theMargin of safety is the excess of budgeted (or actual) sales over the

Break-even volume of sales.Break-even volume of sales.
3.3. Company B’s cost structure is highly leveraged. In highly leveragedCompany B’s cost structure is highly leveraged. In highly leveraged

companies-those  with  high  fixed  cost  &  low  variable  costs-smallcompanies-those  with  high  fixed  cost  &  low  variable  costs-small
changes in sales volume will result in large change in net income.changes in sales volume will result in large change in net income.
Consequently, such a cost structure realizes the most rapid increaseConsequently, such a cost structure realizes the most rapid increase
in profits in a time of increasing sales.in profits in a time of increasing sales.

4.4. Sales mix is the relative proportion of the companies’ product to beSales mix is the relative proportion of the companies’ product to be
sold. Sales mix is computed by expressing the sales of each productsold. Sales mix is computed by expressing the sales of each product
as a percentage of total sales.as a percentage of total sales.

5.5. a) BEP = a) BEP = 551,000551,000 = = 380,000380,000 units  units 
      1.45                       1.45                   

b) BEP = b) BEP = 84,00084,000 = = 15,00015,000 units  units 
             16-10.4                16-10.4   

            c) BEP =             c) BEP = 146,000146,000   =  =25,25,200200unitsunits
     5                                                         5                                                    

             d) BEP =              d) BEP = 218,000218,000 = = Br 545,000Br 545,000
                   0.4                   0.4       

                       BEP =                        BEP = 545,000545,000 = = 100,000100,000 units  units 
                      5.45                      5.45

  e) BEP =   e) BEP = 169,000169,000 = = 65,00065,000 units units
                                 1(3) +5(2) 1(3) +5(2)
                     3+2                     3+2

4.11 MODEL EXAMINATION QUESTIONS 4.11 MODEL EXAMINATION QUESTIONS 

1.1. Ethio Food Services Company operates and services snack vendingEthio Food Services Company operates and services snack vending
machines  located  in  restaurants,  gas  stations  factories  etc.  themachines  located  in  restaurants,  gas  stations  factories  etc.  the
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machines are rented from the manufacturer. In addition, Ethio mustmachines are rented from the manufacturer. In addition, Ethio must
rent the space occupied by its machines. The following expenses andrent the space occupied by its machines. The following expenses and
revenue relationships pertain to a contemplated expansion programrevenue relationships pertain to a contemplated expansion program
of 20machines of 20machines 
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Fixed monthly expenses followFixed monthly expenses follow;- ;- 

Machine rental; 20machine @Br26.75Machine rental; 20machine @Br26.75 Br.     535Br.     535

Space rental:     20 locations @Br 14.40Space rental:     20 locations @Br 14.40           288          288
Part time wages to service he additional 20 machines Part time wages to service he additional 20 machines           727          727

Other fixed costs Other fixed costs                           5050

Total monthly fixed costs Total monthly fixed costs  Br. Br.
16001600

Other data follows Other data follows 
Per unitPer unit Per Br. 100 of salesPer Br. 100 of sales

Selling price Selling price Br. 0.50Br. 0.50 100%100%

Cost of snack Cost of snack        0.40       0.40 80%80%
Contribution margin Contribution margin Br.  0.10Br.  0.10 20%20%

Instructions; -Instructions; - these questions relate to the above data unless other these questions relate to the above data unless other
wise noted. Consider each question independently wise noted. Consider each question independently 

a.a. What is the monthly BEP (in units and in Birrs)? What is the monthly BEP (in units and in Birrs)? 
b.b. If  20,000  units  were  sold,  what  would  be  the  company’s  netIf  20,000  units  were  sold,  what  would  be  the  company’s  net

income? income? 
c.c. If the space rental cost were doubled, what would be the monthlyIf the space rental cost were doubled, what would be the monthly

BEP (in units and in birrs)? BEP (in units and in birrs)? 
d.d. If, in addition to the fixed rent, Ethio food services Company paidIf, in addition to the fixed rent, Ethio food services Company paid

the vending machine manufactures 1 cent per units sold, whatthe vending machine manufactures 1 cent per units sold, what
would be the monthly BEP (in units and in Birrs)?would be the monthly BEP (in units and in Birrs)?

e.e. If  in  addition  to  the  fixed  rent,  Ethio  paid  the  machineIf  in  addition  to  the  fixed  rent,  Ethio  paid  the  machine
manufacturer 2 cents for each unit sold in excess of the BEP,manufacturer 2 cents for each unit sold in excess of the BEP,
what would the new net income be if 20,000 units were sold?what would the new net income be if 20,000 units were sold?
Prefer the original dataPrefer the original data

2.2. Africa Transportation Company specializes in having heavyAfrica Transportation Company specializes in having heavy
goods over long distances. Africa’s revenues and expenses dependgoods over long distances. Africa’s revenues and expenses depend
on  revenue  miles,  a  measure  that  combines  both  weights  andon  revenue  miles,  a  measure  that  combines  both  weights  and
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mileage.  Summarized  data  for  the  year  are  based  on  the  totalmileage.  Summarized  data  for  the  year  are  based  on  the  total
revenue miles of Br, 800,000.revenue miles of Br, 800,000.

Per revenue milePer revenue mile
Average selling price (revenue)Average selling price (revenue)                                    Br, 1.40                                   Br, 1.40

Average variable expressesAverage variable expresses                                            1.20                                           1.20
Fixed expensesFixed expenses                                      120,000                                     120,000

  
InstructionInstruction
a.a. Compute the budged net income. Ignore income taxes.Compute the budged net income. Ignore income taxes.
b.b. Management  is  trying  to  decide  how  various  possible  decisionsManagement  is  trying  to  decide  how  various  possible  decisions

might affect the net income. Compute the net income for each of themight affect the net income. Compute the net income for each of the
following changes. Consider each case independently.following changes. Consider each case independently.
i.i. A 10% increase in revenue miles A 10% increase in revenue miles 

ii.ii. An average increase in selling price of 3 cent per mile and a 5%An average increase in selling price of 3 cent per mile and a 5%
increase in revenue miles. Refer the original dataincrease in revenue miles. Refer the original data

iii.iii. An average increase in selling price of 5% and a 10% increaseAn average increase in selling price of 5% and a 10% increase
invariable expense.invariable expense.

iv.iv. A 10% increase in fixed expense in the form of more advertisingA 10% increase in fixed expense in the form of more advertising
and a 5% increase in revenue miles and a 5% increase in revenue miles 

3. Luxury products inc. manufactures recreational equipment one of3. Luxury products inc. manufactures recreational equipment one of
the company’s products, a skate board, sells for Br. 37.50 the skatethe company’s products, a skate board, sells for Br. 37.50 the skate
boards are manufactured in an antiquated plant that relives heavily onboards are manufactured in an antiquated plant that relives heavily on
direct labor workers. Thus, variable costs are high, totaling Br.22.50direct labor workers. Thus, variable costs are high, totaling Br.22.50
per skate board. per skate board. 
Over the past year the company sold 40,000 skate boards, with theOver the past year the company sold 40,000 skate boards, with the
following operating results;-following operating results;-
Sales (40, skate boards)                                              Br.1, 500,000Sales (40, skate boards)                                              Br.1, 500,000
Variable expenses                                                                Variable expenses                                                                900,000900,000
Contribution margin                                                              600,000Contribution margin                                                              600,000
Fixed expenses                                                                    Fixed expenses                                                                    480,000480,000
Net income                                                                      Br.Net income                                                                      Br.120, 000120, 000
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Management  is  anxious  to  maintain  and  perhaps  even  improve  itsManagement  is  anxious  to  maintain  and  perhaps  even  improve  its
present level of income from the skateboards.present level of income from the skateboards.

Instruction;- Instruction;- 

a.a. Compute  the  CM  ratio  and  the  BEP  (in  skate  boards  and  inCompute  the  CM  ratio  and  the  BEP  (in  skate  boards  and  in
birrs).What is the degree of operating leverage at last year’s level ofbirrs).What is the degree of operating leverage at last year’s level of
sales? sales? 

b.b. Due to increase in labor rates, the company estimates that variableDue to increase in labor rates, the company estimates that variable
costs will increase by Br. 3 per skate board next year. If the changecosts will increase by Br. 3 per skate board next year. If the change
takes place and the selling price per skate board remains constanttakes place and the selling price per skate board remains constant
at Br.37.50. What will be the new CM ratio and the new BEP (inat Br.37.50. What will be the new CM ratio and the new BEP (in
skate boards and in birrs ) skate boards and in birrs ) 

c.c. Refer to the data in (b) above. If the expected change in variableRefer to the data in (b) above. If the expected change in variable
costs takes place, how many skate boards will have to be sold nextcosts takes place, how many skate boards will have to be sold next
year to earn the same net income as last years? year to earn the same net income as last years? 

d.d. Refer to the data in (b) above. The president has decided that theRefer to the data in (b) above. The president has decided that the
company may have to raise the selling price on the skate boards. Ifcompany may have to raise the selling price on the skate boards. If
luxury  products  wants  to  maintain  the  same CM ratio  last  year,luxury  products  wants  to  maintain  the  same CM ratio  last  year,
what selling price. Per skate board must it charge in the next yearwhat selling price. Per skate board must it charge in the next year
to cover the increased labor costs? to cover the increased labor costs? 

e.e. Refer  to  the  original  data.  The  company  is  considering  theRefer  to  the  original  data.  The  company  is  considering  the
consideration  of  a  new  automated  plant  to  manufacture  theconsideration  of  a  new  automated  plant  to  manufacture  the
skateboards. The new plant would slash variable costs by 40% but itskateboards. The new plant would slash variable costs by 40% but it
should cause fixed costs to increase by 90%. If the new plant wereshould cause fixed costs to increase by 90%. If the new plant were
built, what would be the company’s new CM ratio and the new BEPbuilt, what would be the company’s new CM ratio and the new BEP
(in skate boards and in birrs)?(in skate boards and in birrs)?

4.  Tafach Candy company is  a whole sale  distributor of  candy.  The4.  Tafach Candy company is  a whole sale  distributor of  candy.  The
company service grocery, convenience, and drugstores in a largecompany service grocery, convenience, and drugstores in a large
metropolitan  area.  The  company  has  achieved  small  but  steadymetropolitan  area.  The  company  has  achieved  small  but  steady
growth in the sales over the past few years while candy prices havegrowth in the sales over the past few years while candy prices have
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been  increasing.  Tafach  candy  is  formulating  its  plans  for  thebeen  increasing.  Tafach  candy  is  formulating  its  plans  for  the
coming fiscal year. Presented below are the data used to project thecoming fiscal year. Presented below are the data used to project the
current year after tax income of Br.110, 400.current year after tax income of Br.110, 400.

           Average selling price per box           Average selling price per box Br, Br, 44
Average variable costs per box Average variable costs per box 

                   Cost of candy                   Cost of candy                       Br, 2                      Br, 2
      Selling expense      Selling expense                                                     0.40.4
Total                                                                            Br. Total                                                                            Br. 2.42.4

Annual fixed costsAnnual fixed costs                                                                                                                                                                                                               
SellingSelling                               Br.160, 000       Br.160, 000

            Administrative            Administrative                                                                     280,000280,000  
            Total expenses            Total expenses                         440,000 440,000 
 Annual sales volume (390,000 boxes)    Annual sales volume (390,000 boxes)           Br.        Br.
1,560,0001,560,000
Tax rateTax rate        40%       40%
Manufacturers of candy have announced that they will increase priceManufacturers of candy have announced that they will increase price
of their products on average of 15% in the coming year,  owning toof their products on average of 15% in the coming year,  owning to
increase in raw material (Sugar, Cocoa, Peanuts, etc.) and labor costs.increase in raw material (Sugar, Cocoa, Peanuts, etc.) and labor costs.
Tafach Candy Company expects that all other costs will remain at theTafach Candy Company expects that all other costs will remain at the
same rates or level as in the current year.same rates or level as in the current year.
Instructions:-Instructions:-
a.a. What is Tafach Company’s BEP in boxes of candy for the currentWhat is Tafach Company’s BEP in boxes of candy for the current

year?year?
b.b. What selling price per box must Tafach Candy Company charge toWhat selling price per box must Tafach Candy Company charge to

cover the 15%. Increase in the cost candy and still maintains thecover the 15%. Increase in the cost candy and still maintains the
current contribution. Margin ration?current contribution. Margin ration?

c.c. What  volume  of  sales  in  birr  must  the  Tafach  candy  companyWhat  volume  of  sales  in  birr  must  the  Tafach  candy  company
achieves in the coming year to maintain the same net income afterachieves in the coming year to maintain the same net income after
taxes as projected for the current year if the selling price of candytaxes as projected for the current year if the selling price of candy
remains at Br 4 per box and the cost of candy increases by 15%?remains at Br 4 per box and the cost of candy increases by 15%?

d.d. What strategies might Tafach Candy Company use to maintain theWhat strategies might Tafach Candy Company use to maintain the
same net income after taxes as projected for the current year?same net income after taxes as projected for the current year?
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6.6. Hospitals Measure their volume in terms of patient days, which areHospitals Measure their volume in terms of patient days, which are
defined as the number of patients multiplied by the number of daysdefined as the number of patients multiplied by the number of days
that  the  patients  are  hospitalized.  Suppose large hospital  has  fixedthat  the  patients  are  hospitalized.  Suppose large hospital  has  fixed
costs Br 18 million per year and variable costs of Br 300 per patientcosts Br 18 million per year and variable costs of Br 300 per patient
day.  Daily  revenues  vary  among classes  of  patients.  For  simplicity,day.  Daily  revenues  vary  among classes  of  patients.  For  simplicity,
assume, that there are two classes:-assume, that there are two classes:-

1.1. Self-pay patients (s) who pay an average of Br. 500 per day Self-pay patients (s) who pay an average of Br. 500 per day 
2.2. Non  self-pay  (G)  who  are  the  responsibility  of  insuranceNon  self-pay  (G)  who  are  the  responsibility  of  insurance

companies and government agencies and who pay an averagecompanies and government agencies and who pay an average
of Br 4 per day. Twenty percent of the patients are self pay. of Br 4 per day. Twenty percent of the patients are self pay. 

Instructions:Instructions:
a.a. Compute the BEP in patient days, assuming that the planned mix ofCompute the BEP in patient days, assuming that the planned mix of

patients is maintained.patients is maintained.
b.b. Suppose that 15,000 patient days were achieved but that 25% of theSuppose that 15,000 patient days were achieved but that 25% of the

patient day were self pay (instead of 20%). Compute the net incomepatient day were self pay (instead of 20%). Compute the net income
and BEP.and BEP.

66. The frozen delicacies company specializes in preparing tasty main. The frozen delicacies company specializes in preparing tasty main
courses that are frozen and shipped to the finer restaurant in thecourses that are frozen and shipped to the finer restaurant in the
loss angles area. When a diner orders the item, the restaurant heatsloss angles area. When a diner orders the item, the restaurant heats
and services it. and services it. 

The budget data for 20 x 2:The budget data for 20 x 2:

ProductProduct
Chicken  CordonChicken  Cordon
Bleu Bleu 

VealVeal
MarsalaMarsala

Selling  price  toSelling  price  to
restaurants restaurants 

$5$5 $7$7

Variable expenseVariable expense 33 44

Retribution margin Retribution margin $2$2 $3$3
Number of unitsNumber of units 250,000250,000 125,000125,000
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The items are prepared in the same kitchens, delivered in the sameThe items are prepared in the same kitchens, delivered in the same
trucks,  and so  fourth.  Therefore,  the  fixed costs  of  Br  840,000 aretrucks,  and so  fourth.  Therefore,  the  fixed costs  of  Br  840,000 are
unaffected by the specific products.unaffected by the specific products.
Instructions:-Instructions:-
a.a. Computer the planned net income for 20x2Computer the planned net income for 20x2
b.b. Computer the BEP in units, assuming that the planned sales mix isComputer the BEP in units, assuming that the planned sales mix is

maintained maintained 
c.c. Computers  the  BEP  in  units  if  only  veal  were  sold  and  if  onlyComputers  the  BEP  in  units  if  only  veal  were  sold  and  if  only

chicken were sold.chicken were sold.
d.d. Suppose 90,000 units  of veal and 270,000 units  of chicken wereSuppose 90,000 units  of veal and 270,000 units  of chicken were

sold. Computer the net income. Computer the new BEP if there issold. Computer the net income. Computer the new BEP if there is
relationship  persisted  in  20x2.  What  is  the  major  lesson  of  thisrelationship  persisted  in  20x2.  What  is  the  major  lesson  of  this
problem?problem?

7. The president of WCY, TNC notes that the net income after income7. The president of WCY, TNC notes that the net income after income
taxes last year was Br. 162,000. Income taxes are at the rate of 40%taxes last year was Br. 162,000. Income taxes are at the rate of 40%
of income before taxes. This profit was earned by selling 255,000of income before taxes. This profit was earned by selling 255,000
units  of  a product  at  a price of  Br,  6  per unit.  By reducing theunits  of  a product  at  a price of  Br,  6  per unit.  By reducing the
selling price to Br, 5 per unit, he believes that sales volume can beselling price to Br, 5 per unit, he believes that sales volume can be
increased  to  350,000  units  next  year  and  those  profits  will  beincreased  to  350,000  units  next  year  and  those  profits  will  be
increased as a result. Fixed costs for the year are Br, 240,000.increased as a result. Fixed costs for the year are Br, 240,000.

Instruction:Instruction:
a.a. Will profits be increased by the reduction in the selling price andWill profits be increased by the reduction in the selling price and

the expected increase in sales volume? Show computations.the expected increase in sales volume? Show computations.
b.b. With a selling price of 5 per unit, how much sales volume is neededWith a selling price of 5 per unit, how much sales volume is needed

to earn no less than Br, 162,000 after income taxes?to earn no less than Br, 162,000 after income taxes?
8. The plant manager of Ethio Inc, has been searching for ways to improve profit 8. The plant manager of Ethio Inc, has been searching for ways to improve profit 
maligns by cutting the variable costs; the fixed costs have already been reduced to a maligns by cutting the variable costs; the fixed costs have already been reduced to a 
minimum and are budgeted at Br, 315,000 for the year. The product produced at thisminimum and are budgeted at Br, 315,000 for the year. The product produced at this
plant is sold for Br, 12.50 per unit. The materials used in the production of this plant is sold for Br, 12.50 per unit. The materials used in the production of this 
product line have cost Br, 9.50 per unit but can be obtained from another source at a product line have cost Br, 9.50 per unit but can be obtained from another source at a 
cost of Br, 9.20 per unit. In the past each unit of product required 20minutes.cost of Br, 9.20 per unit. In the past each unit of product required 20minutes.
Instructions:-Instructions:-

a.a. Compute the number of units that had to be sold under the oldCompute the number of units that had to be sold under the old
production method in order to break even.production method in order to break even.

b.b. Compute the number of units that must be sold under the revisedCompute the number of units that must be sold under the revised
production plan in order to break even.production plan in order to break even.
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c.c. How many units must be sold under the revised plan to earn a netHow many units must be sold under the revised plan to earn a net
income after taxes of Br, 252,000? Income taxes are at the rateincome after taxes of Br, 252,000? Income taxes are at the rate
40% of income before taxes.40% of income before taxes.

9. Adama Hotel in Nazareth has 350 rooms with a fixed cost of Br,9. Adama Hotel in Nazareth has 350 rooms with a fixed cost of Br,
192,000 per month during the busy season. Room rates Br, 50 per day192,000 per month during the busy season. Room rates Br, 50 per day
with variable costs of Br, 10 per rented room per day. Assume a 30 daywith variable costs of Br, 10 per rented room per day. Assume a 30 day
month. The hotel is subject to a 30% income tax rate.month. The hotel is subject to a 30% income tax rate.

Instruction:-Instruction:-
a.a. How many rooms must be occupied per day to break even?How many rooms must be occupied per day to break even?
b.b. How many rooms must be occupied per month to make a monthlyHow many rooms must be occupied per month to make a monthly

after tax profit of Br, 75,600after tax profit of Br, 75,600
c.c. Refer the original  data.  Assume that  the Adama Hotel  has theseRefer the original  data.  Assume that  the Adama Hotel  has these

contribution margins per month from use of space in its hotel:-contribution margins per month from use of space in its hotel:-

Lease shops in HotelLease shops in Hotel Br, 20,400Br, 20,400
Meals served, conventionsMeals served, conventions 10,60010,600

Dinning room and coffee shopDinning room and coffee shop 9,4009,400
Bar and cocktail loungeBar and cocktail lounge 7,6007,600

What average rate per day must the hotel charge to make an after taxWhat average rate per day must the hotel charge to make an after tax
income of Br. 75,600 per month. Assume occupancy averages 30% perincome of Br. 75,600 per month. Assume occupancy averages 30% per
day. Ignore the original average rate.day. Ignore the original average rate.
10. A social welfare agency has a government budget appropriation for10. A social welfare agency has a government budget appropriation for
20x3 of Br, 900,000. The agency’s major mission is to help disabled20x3 of Br, 900,000. The agency’s major mission is to help disabled
persons  who  are  unable  to  hold  jobs.  On  the  average,  the  agencypersons  who  are  unable  to  hold  jobs.  On  the  average,  the  agency
supplements each person’s other income by Br, 5,000 annually. Thesupplements each person’s other income by Br, 5,000 annually. The
agency’s fixed are Br.290, 000. There are no other costs.agency’s fixed are Br.290, 000. There are no other costs.
Instructions:-Instructions:- consider  each  situation  independently  unless  other consider  each  situation  independently  unless  other
wise told.wise told.
a.a. How many disabled persons were helped during 20x3?How many disabled persons were helped during 20x3?
b.b. For 20x4, the agency’s budget appropriations have been reduced byFor 20x4, the agency’s budget appropriations have been reduced by

15%. It the agency continues the same level of monetary support15%. It the agency continues the same level of monetary support

163



per person,  how many disabled persons will  be  helped in  20x4?per  person,  how many disabled persons will  be  helped in  20x4?
Compute the percentage decline in the number of persons helped.Compute the percentage decline in the number of persons helped.

c.c. Assume a budget reduction of 15%, as in requirement (b) above.Assume a budget reduction of 15%, as in requirement (b) above.
The  manager  of  the  agency  has  discretion  as  to  how  much  toThe  manager  of  the  agency  has  discretion  as  to  how  much  to
supplement each disabled person’s income. She does not want tosupplement each disabled person’s income. She does not want to
reduce the number of persons served. On the average, what is thereduce the number of persons served. On the average, what is the
amount of supplement that can be give to each person? Computeamount of supplement that can be give to each person? Compute
the percentage decline in the annual supplement.the percentage decline in the annual supplement.

4.12 GLOSSARY4.12 GLOSSARY

Break  Even  pointBreak  Even  point:: the  level  of  activity  at  which  an  organization the  level  of  activity  at  which  an  organization
neither earns nor incur a loss. The Break even can also be defined asneither earns nor incur a loss. The Break even can also be defined as
the point at which total Revenue equals total costs and as the pointthe point at which total Revenue equals total costs and as the point
where contribution margin total equals total fixed costs.where contribution margin total equals total fixed costs.
Contribution Margin Method:Contribution Margin Method: the approach that centers the idea the approach that centers the idea
that  each unit  sold provides a  certain amount  of  fixed costs.  Whenthat  each unit  sold provides a  certain amount  of  fixed costs.  When
enough units have been sold to generate a total contribution marginenough units have been sold to generate a total contribution margin
equal to the total fixed costs, Break even points (BEP) will be reached.equal to the total fixed costs, Break even points (BEP) will be reached.
Contribution Margin Ratio (CM Ratio):Contribution Margin Ratio (CM Ratio): is the ratio of contribution is the ratio of contribution
margin to sales.margin to sales.
Break-even graph (chart):Break-even graph (chart): is a graph which shows the relation ship is a graph which shows the relation ship
between  revenues,  costs  and  level  of  activity  in  an  organizationbetween  revenues,  costs  and  level  of  activity  in  an  organization
presented in a graph form.presented in a graph form.
Degree of operating leverageDegree of operating leverage: a measure, at a given level of sales, of: a measure, at a given level of sales, of
how  a  percentage  changes  in  sales  volume  will  affect  profit.  Thehow  a  percentage  changes  in  sales  volume  will  affect  profit.  The
degree  of  operating  leverage  is  computed  by  dividing  contributiondegree  of  operating  leverage  is  computed  by  dividing  contribution
margin by net income. margin by net income. 
Equation methodEquation method: a method of computing the break-even point that: a method of computing the break-even point that
relies on the equation.         relies on the equation.         
Profit= sales - variable expense - FCProfit= sales - variable expense - FC
Margin of safetyMargin of safety: the excess of budgeted (or actual) sales over the: the excess of budgeted (or actual) sales over the
break-even volume of sales.break-even volume of sales.
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Operating leverageOperating leverage: is a measure of the extent to which fixed costs: is a measure of the extent to which fixed costs
are  being  used  in  an  organization.  The  greater  the  fixed  cost,  theare  being  used  in  an  organization.  The  greater  the  fixed  cost,  the
greater is the sensitivity of net income to changes in sales.greater is the sensitivity of net income to changes in sales.
Sales mixSales mix: the relative combination is which a company’s product is: the relative combination is which a company’s product is
sold.sold.

CHAPTER V: RELEVANT INFORMATION AND DECISION MAKINGCHAPTER V: RELEVANT INFORMATION AND DECISION MAKING
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5.05.0 INTRODUCTIONINTRODUCTION

Making decision  is  choosing from alternatives.  In  this  unit,  severalMaking decision  is  choosing from alternatives.  In  this  unit,  several
analytical  techniques  that  aid  managers  in  making  a  variety  ofanalytical  techniques  that  aid  managers  in  making  a  variety  of
business decisions are discussed. Your understanding of the previousbusiness decisions are discussed. Your understanding of the previous
units here determine the extent to which you comprehend the unit-units here determine the extent to which you comprehend the unit-
“Relevant  Information  and  Decision  Making”.  It  includes  three“Relevant  Information  and  Decision  Making”.  It  includes  three
sections.  The  first  section  explains  the  nature  of  “relevant”sections.  The  first  section  explains  the  nature  of  “relevant”
information. The steps in the decision making process are discussed ininformation. The steps in the decision making process are discussed in
section two.  The last section illustrates the application of the conceptsection two.  The last section illustrates the application of the concept
of  relevant  costs  and  benefits  to  various  marketing and productionof  relevant  costs  and  benefits  to  various  marketing and production
decisions. Emphasis is also given to the relevance of opportunity costsdecisions. Emphasis is also given to the relevance of opportunity costs
and to the irrelevance of sunk costs.and to the irrelevance of sunk costs.
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5.15.1 LEARNING OBJECTIVESLEARNING OBJECTIVES

Making  correct  decisions  is  one  of  the  most  important  tasks  of  aMaking  correct  decisions  is  one  of  the  most  important  tasks  of  a
successful manager.  Every decision involves a choice between at leastsuccessful manager.  Every decision involves a choice between at least
two  alternatives.  For  instance,  managers  are  constantly  faced  withtwo  alternatives.  For  instance,  managers  are  constantly  faced  with
problems of deciding what product to sell, what production method toproblems of deciding what product to sell, what production method to
use, whether to make or buy component parts, what prices to charge,use, whether to make or buy component parts, what prices to charge,
what channels of distribution to use, whether to accept special orderswhat channels of distribution to use, whether to accept special orders
at special prices, and so forth.  at special prices, and so forth.  
After  studying this  unit  you  should  be  able  to  meet  these  learningAfter  studying this  unit  you  should  be  able  to  meet  these  learning
objectives:objectives:

 explain the relevant costs for decision making purpose.explain the relevant costs for decision making purpose.
 describe and explain the decision making modeldescribe and explain the decision making model
 apply  the  decision  making  concepts  in  a  variety  of  businessapply  the  decision  making  concepts  in  a  variety  of  business

situations.situations.

5.2.5.2. RELEVANT COSTS AND DECISION MAKING MODEL RELEVANT COSTS AND DECISION MAKING MODEL 

5.2.0.5.2.0. OverviewOverview

Before  the  management  of  an  enterprise  can  make  an  informedBefore  the  management  of  an  enterprise  can  make  an  informed
decision on any matter, they need to incorporate all  of the relevantdecision on any matter, they need to incorporate all  of the relevant
costs which apply  to the specific decision at  hand in their  decisioncosts which apply  to the specific decision at  hand in their  decision
making process.  To include any non-relevant costs or to exclude anymaking process.  To include any non-relevant costs or to exclude any
relevant  costs  will  result  in  management  basing  their  decision  onrelevant  costs  will  result  in  management  basing  their  decision  on
misleading information and ultimately to poor decisions being taken. misleading information and ultimately to poor decisions being taken. 
Therefore,  management  accountants  have  an  important  role  in  theTherefore,  management  accountants  have  an  important  role  in  the
decision-making  process,  not  as  an  ultimate  decision  maker  but  asdecision-making  process,  not  as  an  ultimate  decision  maker  but  as
collectors and summarizers of relevant information. collectors and summarizers of relevant information. 

5.2.15.2.1 ObjectivesObjectives

Upon completing this section, you should be able to:Upon completing this section, you should be able to:
 discriminate  between  relevant  and  irrelevant  information  fordiscriminate  between  relevant  and  irrelevant  information  for

making decision.making decision.
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 explain the relevance of opportunity costs and the irrelevance ofexplain the relevance of opportunity costs and the irrelevance of
sunk costs to decision making.sunk costs to decision making.

 explain  the  significance  quantitative  and qualitative  factors  inexplain  the  significance  quantitative  and qualitative  factors  in
decision making. decision making. 

 describe the short run decision making modeldescribe the short run decision making model

5.2.2.5.2.2. Relevant Costs DefinedRelevant Costs Defined

What makes information relevant to a decision problem?  Relevance isWhat makes information relevant to a decision problem?  Relevance is
one  of  the  key  characteristics  of  good  management  accountingone  of  the  key  characteristics  of  good  management  accounting
information.   This  means  that  management  accounting  informationinformation.   This  means  that  management  accounting  information
produced for each manager must relate to the decisions which he/sheproduced for each manager must relate to the decisions which he/she
will have to make.will have to make.
  Relevant information includes the predicted future costs and revenuesRelevant information includes the predicted future costs and revenues
that differ among thethat differ among the  alternativesalternatives. Any cost or benefit that does not. Any cost or benefit that does not
differ  between  alternatives  is  irrelevant  and  can  be  ignored  in  adiffer  between  alternatives  is  irrelevant  and  can  be  ignored  in  a
decision.decision.    All future revenues and/or costs that do not differ betweenAll future revenues and/or costs that do not differ between
the alternatives are irrelevant.the alternatives are irrelevant.      

In brief, there are two criteria that qualify information to be relevant for decision In brief, there are two criteria that qualify information to be relevant for decision 
making.making.

i.i. Bearing on the Future:Bearing on the Future: To be relevant to a decision, cost or To be relevant to a decision, cost or
benefit  information  must  involve  a  future  event.   Relevantbenefit  information  must  involve  a  future  event.   Relevant
information is a prediction of the future, not a summary of theinformation is a prediction of the future, not a summary of the
past.  Historical (past) data have no bearing on a decision.  Suchpast.  Historical (past) data have no bearing on a decision.  Such
data can have an indirect bearing on a decision because theydata can have an indirect bearing on a decision because they
may  help  in  predicting  the  future.   But  past  figures,  inmay  help  in  predicting  the  future.   But  past  figures,  in
themselves, are irrelevant to the decision itself.  Why?  Becausethemselves, are irrelevant to the decision itself.  Why?  Because
decision-making affect future, but not past.  Nothing can alterdecision-making affect future, but not past.  Nothing can alter
what has already happened.what has already happened.

ii)    Different under Competing Alternatives:ii)    Different under Competing Alternatives: Relevant information Relevant information
must  involve  future  costs  or  benefits  that  differ  among  themust  involve  future  costs  or  benefits  that  differ  among  the
alternatives. These are called  alternatives. These are called  differential revenues and costsdifferential revenues and costs..
In cost and management accounting, the term differential cost isIn cost and management accounting, the term differential cost is
synonymous  with  avoidable  cost  and  relevant  cost.  Costs  orsynonymous  with  avoidable  cost  and  relevant  cost.  Costs  or
benefits  that  are  the  same across  all  the  available  alternativesbenefits  that  are  the  same across  all  the  available  alternatives
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have no bearing on the decision.  For example, if management ishave no bearing on the decision.  For example, if management is
evaluating the purchase of either a manual or an automated drillevaluating the purchase of either a manual or an automated drill
press, both of which require skilled labor costing Br. 10 per hour,press, both of which require skilled labor costing Br. 10 per hour,
the  labor  rate  is  not  relevant  because  it  is  the  same  for  boththe  labor  rate  is  not  relevant  because  it  is  the  same  for  both
alternatives.alternatives.

      
Sunk Costs and Opportunity CostsSunk Costs and Opportunity Costs

The  emphasis  on  differential  revenues  and  costs  gives  rise  to  twoThe  emphasis  on  differential  revenues  and  costs  gives  rise  to  two
other, related concepts that you may have already encountered in yourother, related concepts that you may have already encountered in your
study of economics: study of economics: sunk costs and opportunity costs. sunk costs and opportunity costs. A A sunk cost sunk cost isis
one that has already been incurred and therefore will be the same noone that has already been incurred and therefore will be the same no
matter  which  alternative  a  manger  selects.  Sunk  costs  are  nevermatter  which  alternative  a  manger  selects.  Sunk  costs  are  never
relevant for decision making because they are not differential.relevant for decision making because they are not differential.

Suppose a company has spent Br.500, 000 developing a new product.Suppose a company has spent Br.500, 000 developing a new product.
Problems have risen and the managers must now decide whether orProblems have risen and the managers must now decide whether or
not to market it. The Br.500, 000 is irrelevant to the decision becausenot to market it. The Br.500, 000 is irrelevant to the decision because
it is not differential; that is, the cost will be the same whether or notit is not differential; that is, the cost will be the same whether or not
the firm markets the product. Similarly, depreciation on a machine isthe firm markets the product. Similarly, depreciation on a machine is
irrelevant in decision which products to make with that machine. Allirrelevant in decision which products to make with that machine. All
historical  costs,  whether  original  cost  or  book  value  (cost  minushistorical  costs,  whether  original  cost  or  book  value  (cost  minus
accumulated depreciation), are sunk costs.accumulated depreciation), are sunk costs.

Opportunity costs play a vital role in a decision making. An opportunity cost is the Opportunity costs play a vital role in a decision making. An opportunity cost is the 
benefit lost by taking one action as opposed to another. The “other” action is the bestbenefit lost by taking one action as opposed to another. The “other” action is the best
alternative available other than the one being contemplated.alternative available other than the one being contemplated.

Suppose Beza Company owns a warehouse and can either use it  toSuppose Beza Company owns a warehouse and can either use it  to
store products or rent it to another company for Br.8, 000 per year.store products or rent it to another company for Br.8, 000 per year.
Using the space for storage requires that Beza forego the opportunityUsing the space for storage requires that Beza forego the opportunity
to rent it, which means that there is a difference to Beza if it choosesto rent it, which means that there is a difference to Beza if it chooses
to  take  one  action  rather  than  another.  When  Beza  considers  anyto  take  one  action  rather  than  another.  When  Beza  considers  any
action that requires using the space for storage, the relevant cost ofaction that requires using the space for storage, the relevant cost of
the  space  is  its  opportunity  cost,  the  Br.8,  000  rent  Beza  will  notthe  space  is  its  opportunity  cost,  the  Br.8,  000  rent  Beza  will  not
collect. collect. 

5.2.3.5.2.3. Model for Decision MakingModel for Decision Making
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How does a company go about making good tactical decisions? The sixHow does a company go about making good tactical decisions? The six
steps in decision-making process are as follows:steps in decision-making process are as follows:

1.1. Define the problem.Define the problem.
2.2.  Identify  alternatives  as  possible  solutions  to  the  problem; Identify  alternatives  as  possible  solutions  to  the  problem;

eliminate alternatives that are not feasible.eliminate alternatives that are not feasible.
3.3. Identify the relevant  costs and benefits associated with eachIdentify the relevant  costs and benefits associated with each

feasible alternative; eliminate irrelevant costs and benefits fromfeasible alternative; eliminate irrelevant costs and benefits from
consideration.consideration.

4.4. Total the relevant costs and benefits for each alternative.Total the relevant costs and benefits for each alternative.
5.5. Assess qualitative factors.Assess qualitative factors.
6.6. Select the alternative with the greatest overall benefit (makeSelect the alternative with the greatest overall benefit (make

the decision)the decision)

These six steps define a simple decision model. A decision model is aThese six steps define a simple decision model. A decision model is a
set of procedures, if followed, will lead to a decision. The paragraphset of procedures, if followed, will lead to a decision. The paragraph
that follows discusses the sequence of steps to be followed.that follows discusses the sequence of steps to be followed.

Define the problem.  Define the problem.  The first step in decision-making process is toThe first step in decision-making process is to
recognize and define a specific problem. This is the most importantrecognize and define a specific problem. This is the most important
stage because all other activities in the process depend on it.  If onestage because all other activities in the process depend on it.  If one
does not have a clear understanding of the specific problem, he/shedoes not have a clear understanding of the specific problem, he/she
may  spend  valuable  time  and  energy  in  identify  alternatives  andmay  spend  valuable  time  and  energy  in  identify  alternatives  and
gathering  probably  irrelevant  data.   Moreover,  incorrectly  definedgathering  probably  irrelevant  data.   Moreover,  incorrectly  defined
problems waste time and resources.  That is why it is usually said thatproblems waste time and resources.  That is why it is usually said that
defining a problem is solving 50 percent of the problem.defining a problem is solving 50 percent of the problem.

Identify the Alternatives. Identify the Alternatives. Decision- making is selecting between twoDecision- making is selecting between two
or  more  alternatives.   This  step  is  concerned  with  listing  andor  more  alternatives.   This  step  is  concerned  with  listing  and
considering of possible solutions. If a machine breakdown, what areconsidering of possible solutions. If a machine breakdown, what are
the  alternative  courses  of  action?   The  machine  can  be  repaid  orthe  alternative  courses  of  action?   The  machine  can  be  repaid  or
replaced, or a replacement can be leased.  But perhaps repair will turnreplaced, or a replacement can be leased.  But perhaps repair will turn
out  to  be  more costly  than replacement.   Determining the  possibleout  to  be  more costly  than replacement.   Determining the  possible
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alternatives is a critical step in the decision process. As part of thisalternatives is a critical step in the decision process. As part of this
step, the company eliminates alternatives that are not feasible.step, the company eliminates alternatives that are not feasible.

Identify  relevant  information  Identify  relevant  information  Here,  the  costs  and  benefitsHere,  the  costs  and  benefits
associated with each feasible alternative are identified. At this step,associated with each feasible alternative are identified. At this step,
clearly irrelevant costs can be eliminated from the consideration. Theclearly irrelevant costs can be eliminated from the consideration. The
management accountant is responsible for gathering necessary data. management accountant is responsible for gathering necessary data. 

Total relevant costs and benefits Total relevant costs and benefits This step involves determining theThis step involves determining the
relevant costs and benefits of the possible alternatives. relevant costs and benefits of the possible alternatives. 

Assess  qualitative  factors.  Assess  qualitative  factors.  Decision  making  is  based  on  anDecision  making  is  based  on  an
evaluation  of  quantitative  and  qualitative  factors.  Typically,  theevaluation  of  quantitative  and  qualitative  factors.  Typically,  the
quantitative  factors  are  those  for  which  measurement  is  easy  andquantitative  factors  are  those  for  which  measurement  is  easy  and
precise. In addition to this financial criterion, there are other factorsprecise. In addition to this financial criterion, there are other factors
that  bear  upon  the  decision  and  that  are  usually  referred  to  asthat  bear  upon  the  decision  and  that  are  usually  referred  to  as
qualitative. Qualitative factors are simply those factors that are hard toqualitative. Qualitative factors are simply those factors that are hard to
put  a  number  on.  Put  differently,  qualitative  aspects  are  those  forput  a  number  on.  Put  differently,  qualitative  aspects  are  those  for
which measurement in birrs and cents is difficult and imprecisewhich measurement in birrs and cents is difficult and imprecise

Qualitative factors can significantly affect the manager’s decision. For Qualitative factors can significantly affect the manager’s decision. For 
example in make-or –buy decision, the quality of the product purchased example in make-or –buy decision, the quality of the product purchased 
externally, the reliability of supply sources, the expected stability of price externally, the reliability of supply sources, the expected stability of price 
over the next years, labor relations, community image and so on. Therefore, over the next years, labor relations, community image and so on. Therefore, 
qualitative factors must be taken into consideration in the final step of the qualitative factors must be taken into consideration in the final step of the 
decision making model.decision making model.

Make the decision.  Make the decision.  Once all  relevant  costs  and benefits  for  eachOnce all  relevant  costs  and benefits  for  each
alternative  have  been  assessed,  the  qualitative  factors  weighed,  aalternative  have  been  assessed,  the  qualitative  factors  weighed,  a
decision can be made.decision can be made.
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5.3.5.3. COMMON RELEVANT COST APPLICATIONSCOMMON RELEVANT COST APPLICATIONS

5.3.0.5.3.0.     OverviewOverview

Many of the decisions described in this unit are involved with two orMany of the decisions described in this unit are involved with two or
more courses of action from which the decision maker must select themore courses of action from which the decision maker must select the
best alternative. The analyses of these alternative choice decisions arebest alternative. The analyses of these alternative choice decisions are
aided by relevant cost and benefit data.  aided by relevant cost and benefit data.  

Therefore, the concept of relevant costs and benefits is applied hereTherefore, the concept of relevant costs and benefits is applied here
for  various  types  of  marketing  and  production  decisions.  Does  thisfor  various  types  of  marketing  and  production  decisions.  Does  this
mean that each decision requires a different approach to identifyingmean that each decision requires a different approach to identifying
relevant costs? No. The fundamental principle in all decision situationsrelevant costs? No. The fundamental principle in all decision situations
is that relevant costs are future costs that differ among alternatives.is that relevant costs are future costs that differ among alternatives.
The  principle  is  simple,  but  its  application  is  not  alwaysThe  principle  is  simple,  but  its  application  is  not  always
straightforward.  straightforward.  

5.3.1.5.3.1. ObjectivesObjectives

Upon completing this section, you should be able to:Upon completing this section, you should be able to:
 Analyze data by the contribution approach to support a decisionAnalyze data by the contribution approach to support a decision

for accepting or rejecting special sales order.for accepting or rejecting special sales order.
 Analyze data by the relevant information approach to support aAnalyze data by the relevant information approach to support a

decision for keep-or-drop a product line or other segments of adecision for keep-or-drop a product line or other segments of a
company.company.

 Measure product profitability when production is constrained byMeasure product profitability when production is constrained by
a scarce resource.a scarce resource.

 identify qualitative and quantitative factors to be considered in aidentify qualitative and quantitative factors to be considered in a
make-or-buy decisionsmake-or-buy decisions

 prepare an analysis to support a decision to make or buy certainprepare an analysis to support a decision to make or buy certain
parts or products.parts or products.
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agree? Why?agree? Why?
2. Distinguish between quantitative and qualitative factors inDistinguish between quantitative and qualitative factors in



 prepare an analysis showing joint products should be sold at theprepare an analysis showing joint products should be sold at the
split-off point or process further.split-off point or process further.

 identify  sunk  costs  and  explain  why  they  are  not  relevant  inidentify  sunk  costs  and  explain  why  they  are  not  relevant  in
decision whether to keep or replace equipment.decision whether to keep or replace equipment.

5.3.2.5.3.2. Marketing DecisionsMarketing Decisions

Special-Order DecisionsSpecial-Order Decisions

A special order is a one-time order that is not considered part of theA special order is a one-time order that is not considered part of the
company’s  normal  on  going  business.  For  example,  a  discountcompany’s  normal  on  going  business.  For  example,  a  discount
department store chain planning a big sale offers to make a large one-department store chain planning a big sale offers to make a large one-
time  purchase  of  a  firm’s  product  but  wants  a  reduced  price.   Intime  purchase  of  a  firm’s  product  but  wants  a  reduced  price.   In
general,  a  special  order  is  profitable  as  long  as  the  incrementalgeneral,  a  special  order  is  profitable  as  long  as  the  incremental
revenue from the special order exceeds the incremental costs of therevenue from the special order exceeds the incremental costs of the
order.  The incremental revenue in this decision will be the price perorder.  The incremental revenue in this decision will be the price per
unit offered by the potential customer times the number of units to beunit offered by the potential customer times the number of units to be
purchased.  The incremental costs will be the amount of the expectedpurchased.  The incremental costs will be the amount of the expected
cost increase if  the offer is accepted.  The incremental cost usuallycost increase if  the offer is accepted.  The incremental cost usually
includes variable manufacturing costs of producing the units.  Sinceincludes variable manufacturing costs of producing the units.  Since
the units being sold in the special order are not being sold through thethe units being sold in the special order are not being sold through the
firm  normal  distribution  channel,  the  firm  may  or  may  not  incurfirm  normal  distribution  channel,  the  firm  may  or  may  not  incur
variable selling and administrative expenses in conjunction with thevariable selling and administrative expenses in conjunction with the
special order.special order.

The  incremental  costs  usually  do  not  include  fixed  manufacturingThe  incremental  costs  usually  do  not  include  fixed  manufacturing
costs.  Although the fixed costs must be incurred to permit production,costs.  Although the fixed costs must be incurred to permit production,
the amount of fixed costs incurred by the firm usually will not increasethe amount of fixed costs incurred by the firm usually will not increase
if the special order offer is accepted.  For the same reason, other fixedif the special order offer is accepted.  For the same reason, other fixed
expenses,  such  as  fixed  selling  and  administrative  expenses,  areexpenses,  such  as  fixed  selling  and  administrative  expenses,  are
usually not relevant in the special order price.usually not relevant in the special order price.

However,  management  must  also  be  assured  that  it  has  sufficientHowever,  management  must  also  be  assured  that  it  has  sufficient
capacity to produce the special order without affecting normal sales.capacity to produce the special order without affecting normal sales.
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When there is no excess capacity, the opportunity cost of using theWhen there is no excess capacity, the opportunity cost of using the
firm’s facilities for the special order are also relevant to the decision.firm’s facilities for the special order are also relevant to the decision.
The  opportunity  cost  would  be  the  contribution  margin  forgone  onThe  opportunity  cost  would  be  the  contribution  margin  forgone  on
regular  sales  that  have  to  be  reduced to  accommodate  the  specialregular  sales  that  have  to  be  reduced to  accommodate  the  special
order.  The relevant costs to accept the special order, therefore, wouldorder.  The relevant costs to accept the special order, therefore, would
include a forgone contribution margin on regular sales that could notinclude a forgone contribution margin on regular sales that could not
be  made  in  addition  to  the  incremental  costs  associated  with  thebe  made  in  addition  to  the  incremental  costs  associated  with  the
special order that have already been discussed. special order that have already been discussed. 

Example 1.Example 1. Kora’s manufacturing plant has the capacity to produce 15,000 units  Kora’s manufacturing plant has the capacity to produce 15,000 units 
each month. The factory is currently operating at 70% production level to meet the each month. The factory is currently operating at 70% production level to meet the 
monthly demand. The company normally charges Br. 130 per unit using a 30% monthly demand. The company normally charges Br. 130 per unit using a 30% 
markup on manufacturing costs. Cost information for the current activity level is as markup on manufacturing costs. Cost information for the current activity level is as 
follows: follows: 

Direct materialsDirect materials Br. 756,000Br. 756,000
Direct labor Direct labor       189.000      189.000
Variable manufacturing Variable manufacturing 
overhead(MOH)overhead(MOH)

        21,000        21,000

FixedFixed manufacturing overheadmanufacturing overhead               105,000  105,000
Total manufacturing costsTotal manufacturing costs Br.Br.1,050,0001,050,000

Additional expenses include a Br. 10 variable selling and administrative expenses andAdditional expenses include a Br. 10 variable selling and administrative expenses and
fixed selling and administrative expenses of Br. 2.50 per unit. Currently, the companyfixed selling and administrative expenses of Br. 2.50 per unit. Currently, the company
had an opportunity to sell all its produce at Br. 130. Management, however, would had an opportunity to sell all its produce at Br. 130. Management, however, would 
like to use the excess capacity to accept the special order. like to use the excess capacity to accept the special order. 

No additional fixed manufacturing costs or selling and administrativeNo additional fixed manufacturing costs or selling and administrative
expenses  will  be  incurred to  permit  production of  the  4,  000 unitsexpenses  will  be  incurred to  permit  production of  the  4,  000 units
special order. special order. 

Because these units are being sold directly to the chain store, variableBecause these units are being sold directly to the chain store, variable
selling and administrative expenses are expected to be only Br. 2.50selling and administrative expenses are expected to be only Br. 2.50
per unit on the special order. per unit on the special order. 

Instructions: Instructions: 

a.a. Would it be profitable for Kora Company to accept this special orderWould it be profitable for Kora Company to accept this special order
at Br.100? Why?at Br.100? Why?

b.b. Refer  all  the  facts  presented  above.  However,  assume  that  theRefer  all  the  facts  presented  above.  However,  assume  that  the
special  order  was  for  6,  000  units  instead  of  4,  000  units.  Thespecial  order  was  for  6,  000  units  instead  of  4,  000  units.  The
conditions of the special order specify that it has to be accepted inconditions of the special order specify that it has to be accepted in
full as acceptance of partially quantity is not allowed. To accept thisfull as acceptance of partially quantity is not allowed. To accept this
special order Kora Company must cut back normal sales becausespecial order Kora Company must cut back normal sales because
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production capacity can not be expanded in the short run. Shouldproduction capacity can not be expanded in the short run. Should
the special order be accepted or rejected? Why? the special order be accepted or rejected? Why? 

c.c. Refer requirement (b) above. At what selling price per unit wouldRefer requirement (b) above. At what selling price per unit would
the  company  be  indifferent  between  accepting  and  rejecting  thethe  company  be  indifferent  between  accepting  and  rejecting  the
offer? offer? 

There  are  two  approaches  to  costs  on  income  statement:There  are  two  approaches  to  costs  on  income  statement:
absorption/financial approach and contribution approach.absorption/financial approach and contribution approach.

An  absorption  approach  is  a  costing  technique  that  considers  allAn  absorption  approach  is  a  costing  technique  that  considers  all
factory overheads (both variable and fixed) to be product costs thatfactory overheads (both variable and fixed) to be product costs that
become an expense in the form of manufacturing cost of goods sold asbecome an expense in the form of manufacturing cost of goods sold as
sales occur. sales occur. 

A  contribution  approach  is  a  method  of  internal  reporting
(management  accounting)  that  emphasizes  the  distinction  between
variable and fixed costs for the purpose of better decision. 

Financial ApproachFinancial Approach ContributionContribution
ApproachApproach

SalesSales xxxxxx SalesSales XxxXxx
Cost of goods soldCost of goods sold xxxxxx Variable costsVariable costs XxxXxx
Gross profit Gross profit xxxxxx Contribution margin Contribution margin XxxXxx
Selling  and  Admin.Selling  and  Admin.
Expenses Expenses 

xxxxxx Fixed costs Fixed costs XxxXxx

Operating incomeOperating income xxxxxx Operating incomeOperating income XxxXxx

The correct analysis to the above problem employs the contributionThe correct analysis to the above problem employs the contribution
approach to income statement, not the financial approach. The fallacyapproach to income statement, not the financial approach. The fallacy
in the case of the later approach is that it treats a fixed cost, i.e., fixedin the case of the later approach is that it treats a fixed cost, i.e., fixed
manufacturing cost as if it were variable.manufacturing cost as if it were variable.

SolutionSolution

a. At first glance, it appears unprofitable for Kora to accept the special
order. Not only is the sales price of Br.100 per unit much less than
the regular sales price, it is even less than Kora’s Br.102 average
per-unit cost of manufacturing the product. Let us look, however, at
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the  incremental  monthly  revenue  and  manufacturing  costs  that
should result from accepting this special order.    

WithoutWithout
specialspecial
order order 
10,10,
500units500units

Effect  ofEffect  of
specialspecial
orderorder
4,0004,000
unitsunits

WithWith
specialspecial
order order 
14,  50014,  500
unitsunits

SalesSales Br.Br.
1,365,0001,365,000

Br. 400,000Br. 400,000 Br.  1,765,Br.  1,765,
000000

Variable expenses Variable expenses 
Direct materialDirect material Br. 756, 000Br. 756, 000 Br.  288,Br.  288,

000000
Br.  1,Br.  1,
044,000044,000

Direct laborDirect labor 189, 000189, 000             72,            72,
000000

           261,           261,
000000

MOHMOH 21, 00021, 000               8,0              8,0
0000

29, 00029, 000

      Selling  &      Selling  &
AdministrativeAdministrative

                    105,105,
000000

                      10,10,
000000

115, 000115, 000

Total  variableTotal  variable
expensesexpenses

Br.Br.
1,071,0001,071,000

Br.  Br.  378,378,
000000

Br.  Br.  1,  449,1,  449,
000000

Contribution MarginContribution Margin Br. Br. 294,000294,000 Br. Br. 22, 00022, 000 Br.  Br.  316,316,
000000

Fixed expenses Fixed expenses 
ManufacturingManufacturing
overheadoverhead

Br. 105,000Br. 105,000              -             - Br.  105,Br.  105,
000000

Selling and admin. Selling and admin. 26,25026,250                     -        - 26, 25026, 250
Total fixed expensesTotal fixed expenses 131, 250131, 250      _     ____-___- Br.  Br.  131,131,

250250
Operating incomeOperating income Br.Br.  162,162,

750750
Br.Br.  22,22,
000000

Br.Br.  184,184,
750750

This  analysis  shows  that  accepting  the  special  order  will  generateThis  analysis  shows  that  accepting  the  special  order  will  generate
incremental  revenue  of  Br.400,  000,  and  incremental  costs  of  onlyincremental  revenue  of  Br.400,  000,  and  incremental  costs  of  only

175



Br.378,  000.  Therefore,  accepting  the  special  order  will  increaseBr.378,  000.  Therefore,  accepting  the  special  order  will  increase
Kora’s monthly profit by Br.22, 000.Kora’s monthly profit by Br.22, 000.

The  relevant  factors  in  this  type  of  decision  are  the  incrementalThe  relevant  factors  in  this  type  of  decision  are  the  incremental
revenue that will be earned and the additional (incremental costs) thatrevenue that will be earned and the additional (incremental costs) that
will be incurred by accepting the special order. The only incrementalwill be incurred by accepting the special order. The only incremental
costs of filling the special order are the related variable manufacturingcosts of filling the special order are the related variable manufacturing
costs; accepting the order will not increase fixed manufacturing costs.costs; accepting the order will not increase fixed manufacturing costs.
Thus,  the Br.102”average manufacturing cost,” which includes fixedThus,  the Br.102”average manufacturing cost,” which includes fixed
costs per unit, is not entirely relevant to the decision.costs per unit, is not entirely relevant to the decision.

Recommendation:Recommendation: The  accountant’s  role  in  decision-making  is The  accountant’s  role  in  decision-making  is
primarily that of a technical expert on cost analysis, i.e., collecting andprimarily that of a technical expert on cost analysis, i.e., collecting and
reporting  relevant  information.  However,  many  managers  want  thereporting  relevant  information.  However,  many  managers  want  the
accountant to recommend the proper decision; the final choice alwaysaccountant to recommend the proper decision; the final choice always
rests with the operating executives. rests with the operating executives. 

Based on the relevant data, Kora Company should accept the specialBased on the relevant data, Kora Company should accept the special
order  because  it  brings  an  additional  income  of  Br.  22,000  fororder  because  it  brings  an  additional  income  of  Br.  22,000  for
company. company. 

Income with special orderIncome with special order Br. 184, 750Br. 184, 750
Income without special orderIncome without special order 162, 750162, 750
Additional  income  if  the  order  hadAdditional  income  if  the  order  had
been acceptedbeen accepted

                  Br.Br.
22,00022,000

b.b. In  evaluating  the  merits  of  a  special  order,  managers  shouldIn  evaluating  the  merits  of  a  special  order,  managers  should
consider  the  effect  that  filling  the  order  might  have  upon  theconsider  the  effect  that  filling  the  order  might  have  upon  the
company’s regular sales volume and sales prices.company’s regular sales volume and sales prices.

In this  requirement,  the company has  In this  requirement,  the company has  no sufficient capacityno sufficient capacity to to
produce the special order without affecting normal sales. To acceptproduce the special order without affecting normal sales. To accept
the  special  order  for  6,  000 units  Kora Company must  cut  backthe special  order  for  6,  000 units  Kora Company must  cut  back
normal sales by 1, 500 units because production capacity can not benormal sales by 1, 500 units because production capacity can not be
expanded in the short run  Therefore, the relevant costs to be usedexpanded in the short run  Therefore, the relevant costs to be used
in evaluating the special  order include an opportunity cost.   Thein evaluating the special  order include an opportunity cost.   The
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opportunity  cost  is  the  contribution  margin  forgone  on  regularopportunity  cost  is  the  contribution  margin  forgone  on  regular
sales.  The net relevant costs to accept the special order would nowsales.  The net relevant costs to accept the special order would now
be the total of Br. 567,000 variable costs and a forgone contributionbe the total of Br. 567,000 variable costs and a forgone contribution
margin of Br. 42,000.margin of Br. 42,000.    

The total cost of accepting the special order, Br. 609,000, exceedsThe total cost of accepting the special order, Br. 609,000, exceeds
the offered selling price of Br. 600,000.the offered selling price of Br. 600,000.

Incremental revenueIncremental revenue Br. 600,000Br. 600,000
Incremental costIncremental cost
            Variable costs             Variable costs 

  
Br. 567,000Br. 567,000

           Opportunity costs           Opportunity costs
                        

                42,00042,000           609, 000609, 000

Disadvantage  in  favor  ofDisadvantage  in  favor  of
accepting the special orderaccepting the special order

  (Br.  (Br.9,9,
000)000)

Kora Company should not accept the special order because it has a netKora Company should not accept the special order because it has a net
Br.  8,000  disadvantage.  The  above  analysis  may  be  presented  asBr.  8,000  disadvantage.  The  above  analysis  may  be  presented  as
tabulated here below:tabulated here below:

AA
WithoutWithout
specialspecial
order order 
10,10,
500units500units

BB
Effect  ofEffect  of
specialspecial
order  onorder  on
RegularRegular
Sale  1,500Sale  1,500
unitsunits

CC
Effect  ofEffect  of
specialspecial
orderorder
6,0006,000
unitsunits

(A-B)+C(A-B)+C
WithWith
specialspecial
order order 
14,  50014,  500
unitsunits

SalesSales Br.Br.
1,365,0001,365,000

Br.195, 000Br.195, 000 Br.Br.
600,000600,000

Br.  1,770,Br.  1,770,
000000

VariableVariable
expenses expenses 

DirectDirect Br.  756,Br.  756, Br.108, 000Br.108, 000 Br.  432,Br.  432, Br.  1,Br.  1,
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materialmaterial 000000 000000 080,000080,000
Direct laborDirect labor 189, 000189, 000       27, 000      27, 000       108,      108,

000000
           270,0           270,0
0000

MOHMOH 21, 00021, 000        3, 000       3, 000          12,0         12,0
0000

30, 00030, 000

     Selling  &     Selling  &
Admin.Admin.

                  105,105,
000000

          15, 00015, 000                 15,15,
000000

105, 000105, 000

Total  variableTotal  variable
exp.exp.

Br.Br.
1,071,0001,071,000

Br.Br.153, 000153, 000 Br.  Br.  567,567,
000000

Br.  Br.  1,  485,1,  485,
000000

ContributionContribution
MarginMargin

Br. Br. 294,000294,000 Br.Br.42, 00042, 000 Br.  Br.  33,33,
000000

Br. Br. 285, 000285, 000

Fixed expenses Fixed expenses 
MOHMOH Br. 105,000Br. 105,000              -             -              -             - Br. 105, 000Br. 105, 000

Selling  andSelling  and
admin. admin. 

26,25026,250                     -        -                     -        - 26, 25026, 250

Total    fixedTotal    fixed
expensesexpenses

131, 250131, 250 _____-___-      _     ____-___- Br. Br. 131, 250131, 250

OperatingOperating
incomeincome

Br.Br.  162,162,
750750

Br.Br.42, 00042, 000 Br.Br.  33,33,
000000

Br.Br.  153,153,
750750

Income with special orderIncome with special order       =           Br.      =           Br.
153,750153,750

Income without special orderIncome without special order       =      =
162,750162,750

Disadvantage  of  accepting  the  specialDisadvantage  of  accepting  the  special
order order           

     =             Br.     =             Br.
(9,000)(9,000)

c.c. Under the condition given in (b), the company will be economicallyUnder the condition given in (b), the company will be economically
indifferent between accepting and rejecting the special sales orderindifferent between accepting and rejecting the special sales order
if  the  contribution  to  profit  from  the  special  order  equals  aif  the  contribution  to  profit  from  the  special  order  equals  a
contribution  margin  forgone  from  regular  sales.   Therefore,  thecontribution  margin  forgone  from  regular  sales.   Therefore,  the
offer “p” will make Kora Company equally attractive between theseoffer “p” will make Kora Company equally attractive between these
two alternatives two alternatives 
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P (6,000) – 6,000 (94.5) = 42,000P (6,000) – 6,000 (94.5) = 42,000
P (6,000) = 42,000 + 567, 000P (6,000) = 42,000 + 567, 000
P (6,000) = 609,000P (6,000) = 609,000
P = P = 609,000609,000
       6,000       6,000
P = P = Br. Br. 101.5101.5

Keep-or-Drop DecisionsKeep-or-Drop Decisions

Often a  manager needs to determine whether or  not  a  segment  orOften a  manager needs to determine whether or  not  a  segment  or
other segments  of  a company should be kept  or dropped.  Segmentother segments  of  a company should be kept  or dropped.  Segment
report  prepared  on  a  variable-costing  basis  provides  valuablereport  prepared  on  a  variable-costing  basis  provides  valuable
information  for  these  keep-or-drop  decisions.  However,  whileinformation  for  these  keep-or-drop  decisions.  However,  while
segmented  reports  provide  useful  information  for  such  decisions,segmented  reports  provide  useful  information  for  such  decisions,
relevant costing describes how the information should be used. relevant costing describes how the information should be used. 

In keep-or-drop decisions, many factors must be considered that areIn keep-or-drop decisions, many factors must be considered that are
both qualitative and quantitative in nature.  Ultimately, however, anyboth qualitative and quantitative in nature.  Ultimately, however, any
final decision to drop an old segment or to add a new one is going tofinal decision to drop an old segment or to add a new one is going to
hinge primarily on the impact the decision will have on net operatinghinge primarily on the impact the decision will have on net operating
income.   To  assess  this  impact,  it  is  necessary  to  make  a  carefulincome.   To  assess  this  impact,  it  is  necessary  to  make  a  careful
analysis of the costs involved.  To this end, let us try to distinguish theanalysis of the costs involved.  To this end, let us try to distinguish the
difference between avoidable and unavoidable fixed expenses.difference between avoidable and unavoidable fixed expenses.

Fixed costs are divided into two categories, avoidable and unavoidable.Fixed costs are divided into two categories, avoidable and unavoidable.

 AvoidableAvoidable  costscosts are costs that will not continue if an ongoing are costs that will not continue if an ongoing
operation is  changed,  deleted or  eliminated.   These costs  areoperation is  changed,  deleted or  eliminated.   These costs  are
relevant costs in decision-making.  Examples of avoidable costsrelevant costs in decision-making.  Examples of avoidable costs
include  departmental  salaries  and  other  costs  that  could  beinclude  departmental  salaries  and  other  costs  that  could  be
avoided by not operating the specific department.  avoided by not operating the specific department.  

 Unavoidable costsUnavoidable costs are costs that continue even if a subunit or are costs that continue even if a subunit or
an activity is eliminated and are not relevant for decision.  Thean activity is eliminated and are not relevant for decision.  The
reason for this is that such costs are not affected by a decision toreason for this is that such costs are not affected by a decision to
delete  a  particular  activity.   Unavoidable  costs  include  manydelete  a  particular  activity.   Unavoidable  costs  include  many
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common costs, which are defined as those costs of facilities andcommon costs, which are defined as those costs of facilities and
services  that  are  shared  by  users.   Examples  are  storeservices  that  are  shared  by  users.   Examples  are  store
depreciation, heating, air conditioning, and general managementdepreciation, heating, air conditioning, and general management
expenses.expenses.

Example 1.Example 1. Brass Ltd. Brass Ltd. manufactures three products, X, Y and Z. The manufactures three products, X, Y and Z. The
present net annual income from each item is as follows: present net annual income from each item is as follows: 

XX YY ZZ TotalTotal

SalesSales Br.Br.
50,00050,000

Br.40,00Br.40,00
00

Br.60,00Br.60,00
00

Br.150,00Br.150,00
00

VariableVariable
CostsCosts

          30,0030,00
00

            25,0025,00
00

          35,0035,00
00

       9       90,000,00
00

ContributionContribution
marginmargin

      20,00      20,00
00       15,00      15,00

00
     25,00     25,00
00

       60,00       60,00
00

Fixed CostsFixed Costs             7,0007,000             18,0018,00
00

         20,00 20,00
00

             55,00 55,00
00

Profit(Loss)Profit(Loss)  Br. Br.
3,0003,000

 Br Br(  3,0(  3,0
0000))

 Br. Br.5,05,0
0000

   Br.   Br.5,05,0
0000

Brass  Ltd.  is  concerned  about  its  poor  profit  performance,  and  isBrass  Ltd.  is  concerned  about  its  poor  profit  performance,  and  is
considering whether or not to cease selling Product Y. It is felt thatconsidering whether or not to cease selling Product Y. It is felt that
selling  prices  cannot  be  increased  or  lowered  without  adverselyselling  prices  cannot  be  increased  or  lowered  without  adversely
affecting net income. Br.5, 000 of the fixed costs of Product Y is directaffecting net income. Br.5, 000 of the fixed costs of Product Y is direct
fixed costs which would be saved if production ceased. All other fixedfixed costs which would be saved if production ceased. All other fixed
costs will remain the same. costs will remain the same. 

Instructions:Instructions:

a.a. Advise Brass Ltd. whether or not to cease production of ProductAdvise Brass Ltd. whether or not to cease production of Product
Y.  Assume  that  the  total  assets  would  be  unaffected  by  theY.  Assume  that  the  total  assets  would  be  unaffected  by  the
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decision and the resources made available by dropping Product Ydecision and the resources made available by dropping Product Y
would remain idle.would remain idle.

b.b. Suppose, however, it were possible to use the resources realizedSuppose, however, it were possible to use the resources realized
by stopping production of Product Y, and switch to produce aby stopping production of Product Y, and switch to produce a
new item, Product W, which would sell for Br.50,000 and incurnew item, Product W, which would sell for Br.50,000 and incur
variable  costs  of  Br.30,000  and  extra  fixed  costs  of  Br.6,000.variable  costs  of  Br.30,000  and  extra  fixed  costs  of  Br.6,000.
What will the new decision be?What will the new decision be?

Solutions:Solutions:

a.a. Here,  in  this  requirement,  it  appears  that  Brass  Company  willHere,  in  this  requirement,  it  appears  that  Brass  Company  will
improve its overall profits if it drops Product Y.  However, in orderimprove its overall profits if it drops Product Y.  However, in order
to make the  to make the  correct decisioncorrect decision regarding dropping a product line, regarding dropping a product line,
we need to compare lost contribution margin with avoidable fixedwe need to compare lost contribution margin with avoidable fixed
costs.  If the avoidable fixed costs are greater than lost contributioncosts.  If the avoidable fixed costs are greater than lost contribution
margin then Brass Company is better off dropping Product Y.  margin then Brass Company is better off dropping Product Y.  

AA
TotalTotal
beforebefore
changechange

BB
Effect  ofEffect  of
droppingdropping
Product YProduct Y

A– B A– B 
TotalTotal
afterafter
changechange

SalesSales
Br.150,00Br.150,00
00

Br.40,000Br.40,000 Br.110,000Br.110,000

Variable CostsVariable Costs
              90,0090,00
00

            25,00025,000               65,00065,000

ContributionContribution
marginmargin        60,00       60,00

00
      15,000      15,000        45,000       45,000

Fixed expensesFixed expenses
             55,00 55,00                   5,0005,000              50,000 50,000
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00
Profit (loss)Profit (loss)

   Br.   Br.5,05,0
0000

 Br Br( 10,00( 10,00
00))

   Br.   Br.
((5,000)5,000)

Dropping Product Y reduces total sales by Br.40, 000. Similarly, totalDropping Product Y reduces total sales by Br.40, 000. Similarly, total
variable  expenses  are  reduced  by  Br.25,  000.  Thus,  the  totalvariable  expenses  are  reduced  by  Br.25,  000.  Thus,  the  total
contribution margin is reduced by Br.15, 000. Moreover, in analyzingcontribution margin is reduced by Br.15, 000. Moreover, in analyzing
the fixed costs of Product Y, we find that Br.13, 000 of the total fixedthe fixed costs of Product Y, we find that Br.13, 000 of the total fixed
costs of Br.18, 000 are not avoidable, that is, they will continue even ifcosts of Br.18, 000 are not avoidable, that is, they will continue even if
Product Y is dropped.   Only Br.5, 000 of the fixed costs are avoidable.Product Y is dropped.   Only Br.5, 000 of the fixed costs are avoidable.
When we compare the avoidable fixed costs of Br.5, 000 with the lossWhen we compare the avoidable fixed costs of Br.5, 000 with the loss
contribution margin of Br.15, 000, we see that total net profits willcontribution margin of Br.15, 000, we see that total net profits will
decrease by Br.10, 000 if Product Y is dropped.decrease by Br.10, 000 if Product Y is dropped.

  Income with Product YIncome with Product Y = =   Br. 5,000  Br. 5,000
Net  loss  assuming  Product  Y  isNet  loss  assuming  Product  Y  is
dropped dropped 

=      =                    (5,000)(5,000)

Disadvantage of Dropping Product YDisadvantage of Dropping Product Y =          =           Br. Br.
(10,000)(10,000)

To sum up, assuming only the two alternatives, keep Product Y or dropTo sum up, assuming only the two alternatives, keep Product Y or drop
it, keeping it will be the best choice because dropping it would reduceit, keeping it will be the best choice because dropping it would reduce
income by Br.10, 000.income by Br.10, 000.
b.b. The conclusion in requirement (a) above will be correct if and only ifThe conclusion in requirement (a) above will be correct if and only if

the resources made available by dropping Product Y would be idle.the resources made available by dropping Product Y would be idle.
Nevertheless, dropping Product Y and using the resources realizedNevertheless, dropping Product Y and using the resources realized
by stopping production of Product Y to produce a new item, Productby stopping production of Product Y to produce a new item, Product
W  is  recommendable.   The  Br.  14,000  addition  to  profits  fromW  is  recommendable.   The  Br.  14,000  addition  to  profits  from
Product W more than offset the Br. 10,000 decline from eliminatingProduct W more than offset the Br. 10,000 decline from eliminating
Product Y, providing an overall increase in profit of Br. 4,000.Product Y, providing an overall increase in profit of Br. 4,000.
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AA
TotalTotal
beforebefore
changechange

BB
Effect  ofEffect  of
droppingdropping
Product YProduct Y

CC
Effect  ofEffect  of
addingadding
ProductProduct
WW

(A– B) +C(A– B) +C
TotalTotal
afterafter
changechange

SalesSales
Br.150,0Br.150,0
0000

Br.40,000Br.40,000 Br.50,000Br.50,000 Br.160,000Br.160,000

Variable CostsVariable Costs
              90,090,0
0000

            25,0025,00
00

              30,030,0
0000

              95,00095,000

ContributionContribution
marginmargin        60,0       60,0

0000
      15,00      15,00
00

       20,0       20,0
0000

       65,000       65,000

Fixed expensesFixed expenses
             55,0 55,0
0000

                5,005,00
00

             6,00 6,00
00

             56,000 56,000

Profit (loss)Profit (loss)
   Br.   Br.5,5,
000000

 Br Br( 10,0( 10,0
0000))

  Br.  Br.14,014,0
0000

   Br.   Br.9,009,00
00

 
Income assuming Product Y is dropped and WIncome assuming Product Y is dropped and W
is addedis added

=  Br.9,=  Br.9,
000000

Income before changeIncome before change ==
5,0005,000

Advantage  of  Dropping  Product  Y  &  AddingAdvantage  of  Dropping  Product  Y  &  Adding
Product W Product W 

=  =  Br.Br.
4,0004,000

Example 2.Example 2. Addis Supermarket has two departments; namely, D 01 Addis Supermarket has two departments; namely, D 01
and D 02. Management is concerned about the continued losses shownand D 02. Management is concerned about the continued losses shown
by  D  01  and  wants  a  recommendation  as  to  whether  or  not  thisby  D  01  and  wants  a  recommendation  as  to  whether  or  not  this
department should be discontinued. The predicted income statementdepartment should be discontinued. The predicted income statement
for Addis Supermarket is given below:for Addis Supermarket is given below:

D 01D 01 D 02D 02 TotalTotal
SalesSales   Br.100,  Br.100, Br.60,Br.60, Br.160, 000Br.160, 000
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000000 000000
VariableVariable
expensesexpenses

                  80,80,
000000

          24,24,
000000

          104, 000104, 000

ContributionContribution
MarginMargin

         20,         20,
000000

     36,     36,
000000

      56, 000      56, 000

Fixed ExpensesFixed Expenses                   32,32,
000000

          12,12,
000000

            44, 00044, 000

Income (Loss)Income (Loss)  Br.  ( Br.  (12,12,
000)000)

Br.  Br.  24,24,
000000

Br. Br. 12, 00012, 000

A study indicatesA study indicates  that Br.15, 000 of the fixed expenses for D 01 will bethat Br.15, 000 of the fixed expenses for D 01 will be
avoided if the department is dropped. Furthermore, the manger willavoided if the department is dropped. Furthermore, the manger will
use the vacated space for expansion of D 02 if the other department isuse the vacated space for expansion of D 02 if the other department is
discontinued. The expansion of D 02 would result in a 25% increase indiscontinued. The expansion of D 02 would result in a 25% increase in
the sales of the department with 60% contribution margin. In additionthe sales of the department with 60% contribution margin. In addition
the expansion requires additional avoidable fixed costs of Br.3000. the expansion requires additional avoidable fixed costs of Br.3000. 

Instruction:Instruction: Would you recommend that D 01 be dropped? Why or Would you recommend that D 01 be dropped? Why or
why not?why not?

SolutionSolution

Of course, a company considering dropping a segment often has otherOf course, a company considering dropping a segment often has other
alternatives. If Addis Supermarket drops D 01, the company probablyalternatives. If Addis Supermarket drops D 01, the company probably
could use the freed-up space in some other way, such as to expand thecould use the freed-up space in some other way, such as to expand the
other department, add another one, or even to rent the idle facility toother department, add another one, or even to rent the idle facility to
another company. another company. 

Addis Supermarket is considering finding the best way to use existing resources. Addis Supermarket is considering finding the best way to use existing resources. 
These two alternatives under consideration are to keep D 01 or discontinue D01 and These two alternatives under consideration are to keep D 01 or discontinue D01 and 
expand D 02. Dropping department D 01 would reduce profits by Br.5, 000 and the expand D 02. Dropping department D 01 would reduce profits by Br.5, 000 and the 
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expansion of D 02 would boost income by Br.6, 000. Therefore, dropping D01 and expansion of D 02 would boost income by Br.6, 000. Therefore, dropping D01 and 
expanding D 02 increases the overall profit of the company by Br.1, 000.   expanding D 02 increases the overall profit of the company by Br.1, 000.   

AA
TotalTotal
beforebefore
ChangeChange

BB
Effect  ofEffect  of
droppingdropping
D 01D 01

CC
EffectEffect
ofof
expandiexpandi
ngng
D 02D 02

(A-B)(A-B)
+C+C
TotalTotal
afterafter
ChangeChange

SalesSales Br.160,Br.160,
000000

 Br.100, Br.100,
000000

 Br.15, Br.15,
000000

 Br.75, Br.75,
000000

VariableVariable
expensesexpenses

          104,104,
000000

                80,80,
000000

                6,6,
000000

              30,30,
000000

ContributionContribution
MarginMargin

      56,      56,
000000

        20,        20,
000000

        9,        9,
000000

      45,      45,
000000

Fixed ExpensesFixed Expenses             44,44,
000000

                15,15,
000000

                3,3,
000000

            32,32,
000000

Income (Loss)Income (Loss) Br.  Br.  12,12,
000000

     Br.     Br.5,05,0
0000

     Br.     Br.66
,000,000

  Br.  Br.13,13,
000000

Optimal Use of Limited ResourcesOptimal Use of Limited Resources

Managers are routinely faced with the problem of deciding how scarceManagers are routinely faced with the problem of deciding how scarce
resources are going to be utilized. A  resources are going to be utilized. A  scarce resourcescarce resource or a   or a  limitinglimiting
factorfactor refers to any factor that restrict or constraint the production or refers to any factor that restrict or constraint the production or
sale of a product or service. It include the following, among others,sale of a product or service. It include the following, among others,
labor hours, machine hours, square feet of floor space, cubic meters oflabor hours, machine hours, square feet of floor space, cubic meters of
display space .A department store, for example, has a limited amountdisplay space .A department store, for example, has a limited amount
of floor space and therefore cannot stock every product that may beof floor space and therefore cannot stock every product that may be
available.  A  manufacturing  firm  has  a  limited  number  of  machine-available.  A  manufacturing  firm  has  a  limited  number  of  machine-
hours and a limited number of direct labor-hours at its disposal. Whenhours and a limited number of direct labor-hours at its disposal. When
capacity becomes pressed because of scarce resource, the firm is saidcapacity becomes pressed because of scarce resource, the firm is said
to have a constraint.  to have a constraint.  
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When  a  plant  that  makes  more  than  one  product  is  operating  atWhen  a  plant  that  makes  more  than  one  product  is  operating  at
capacity,  managers  often  must  decide  which  orders  to  accept.  Thecapacity,  managers  often  must  decide  which  orders  to  accept.  The
contribution margin technique also applies here, because the productcontribution margin technique also applies here, because the product
to be emphasized or the order to be accepted is the one that makes theto be emphasized or the order to be accepted is the one that makes the
biggest total profit contribution per unit of the limiting factor. Fixedbiggest total profit contribution per unit of the limiting factor. Fixed
cost are usually unaffected by such choices.cost are usually unaffected by such choices.

 In such kind of decision, the contribution margin technique must be used wisely.  In such kind of decision, the contribution margin technique must be used wisely. 
Managers sometimes mistakenly favor those products with the biggest contribution Managers sometimes mistakenly favor those products with the biggest contribution 
margin or gross margin per sales birr, without regard to scarce resources.margin or gross margin per sales birr, without regard to scarce resources.

Example  (1):Example  (1): Temaru  Company  has  two  products:  a  plain  cellular Temaru  Company  has  two  products:  a  plain  cellular
phone and a fancier cellular phone with many special features. Unitphone and a fancier cellular phone with many special features. Unit
data follow:data follow:

Plain PhonePlain Phone Fancy PhoneFancy Phone
Selling priceSelling price Br.80Br.80 Br.120Br.120
Variable costsVariable costs     64    64    84   84
Contribution marginContribution margin Br.16Br.16 Br.36Br.36
Contribution margin ratioContribution margin ratio 20%20% 30%30%

Instructions:Instructions:
a.a. Which  product  is  more  profitable?  On  which  should  the  firmWhich  product  is  more  profitable?  On  which  should  the  firm

spend its resources? Assume that sales are restricted by demandspend its resources? Assume that sales are restricted by demand
for only a limited number of phones.for only a limited number of phones.

b.b. Now suppose that annual demand for phones of both types isNow suppose that annual demand for phones of both types is
more than the company can produce in the next year and themore than the company can produce in the next year and the
major  constraint  is  the  availability  of  time  on  a  processingmajor  constraint  is  the  availability  of  time  on  a  processing
machine.  Plain  Phone requires  one hour of  processing on themachine.  Plain  Phone requires  one hour of  processing on the
machine,  Fancy  Phone  requires  three  hours  of  processing.machine,  Fancy  Phone  requires  three  hours  of  processing.
Which  product  is  more  profitable?  Assume  that  only  10,  000Which  product  is  more  profitable?  Assume  that  only  10,  000
machine hours of capacity are available.machine hours of capacity are available.

Solution: Solution: 
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a.a.  Under this circumstance, the limiting factor is units of sale. Thus, Under this circumstance, the limiting factor is units of sale. Thus,
the more profitable product is the one with the higher contributionthe more profitable product is the one with the higher contribution
margin  per  unit.  The  fancier  cellular  phone  appears  to  be  moremargin  per  unit.  The  fancier  cellular  phone  appears  to  be  more
profitable than the plain phone. It  has Br.36 per unit  contributionprofitable than the plain phone. It  has Br.36 per unit  contribution
margin as compared to Br.16 per unit for the plain model, and it hasmargin as compared to Br.16 per unit for the plain model, and it has
a 30% CM ratio as compared to 20% for the plain model.a 30% CM ratio as compared to 20% for the plain model.

  To maximize total contribution margin, a firm should not necessarily  To maximize total contribution margin, a firm should not necessarily
promote those products that have the highest contribution margins.promote those products that have the highest contribution margins.
Rather,  total  contribution  margin will  be  maximized by  promotingRather,  total  contribution  margin will  be  maximized by  promoting
those  products  or  accepting  those  that  provide  the  highest  unitthose  products  or  accepting  those  that  provide  the  highest  unit
contribution margin in relation to scarce resources of the firm. contribution margin in relation to scarce resources of the firm. 

b.b. Here, the productive capacity is the limiting factor because onlyHere, the productive capacity is the limiting factor because only
10, 000hours of capacity is available. To answer this question, the10, 000hours of capacity is available. To answer this question, the
manager  should  look  at  the  contribution  per  unit  of  the  scarcemanager  should  look  at  the  contribution  per  unit  of  the  scarce
resource. This figure is computed by dividing the contribution marginresource. This figure is computed by dividing the contribution margin
for a unit of product by the amount of the scarce resource it requires.for a unit of product by the amount of the scarce resource it requires.
These  calculations  are  carried  out  below  for  the  plain  and  fancyThese  calculations  are  carried  out  below  for  the  plain  and  fancy
phones.phones.

ModelModel
PlainPlain
PhonePhone

Fancy PhoneFancy Phone

Contribution margin (CM) perContribution margin (CM) per
unit (a)unit (a)

Br.16Br.16 Br.36Br.36

Machine  hours  required  perMachine  hours  required  per
unit (b)unit (b)

       1 hour       1 hour        3 hours       3 hours

CM per limiting factor (a÷b)CM per limiting factor (a÷b) Br.16perBr.16per
MHR*MHR*

Br.  12  perBr.  12  per
MHRMHR

          MHR* =machine hour          MHR* =machine hour
With  this  data  in  hand,  it  is  easy  to  decide  which  product  is  lessWith  this  data  in  hand,  it  is  easy  to  decide  which  product  is  less
profitable and should be de-emphasized. Each hours of processing timeprofitable and should be de-emphasized. Each hours of processing time
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on  the  machine  that  is  devoted  to  the  plain  phone  results  in  anon  the  machine  that  is  devoted  to  the  plain  phone  results  in  an
increase of Br.16 in contribution margin and profits. The comparableincrease of Br.16 in contribution margin and profits. The comparable
figure for the fancier phone is only Br.12 per hour. Therefore, the plainfigure for the fancier phone is only Br.12 per hour. Therefore, the plain
model should be emphasized in this situation. Even though the fanciermodel should be emphasized in this situation. Even though the fancier
model has the larger per unit contribution margin and the larger CMmodel has the larger per unit contribution margin and the larger CM
ratio,  the  plain  model  provides  the  larger  contribution  margin  inratio,  the  plain  model  provides  the  larger  contribution  margin  in
relation to scarce resource. relation to scarce resource. 
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5.3.3.5.3.3. Production DecisionsProduction Decisions
Make-or-Buy DecisionsMake-or-Buy Decisions

Most manufactured products consist of several components that areMost manufactured products consist of several components that are
assembled into finished unit. Many of these components can be boughtassembled into finished unit. Many of these components can be bought
from an outside supplier or made by the assembling firm. For each offrom an outside supplier or made by the assembling firm. For each of
these components, the firm’s managers must decide: make or buy. Thethese components, the firm’s managers must decide: make or buy. The
make-or-buy decision is the act of making a choice between producingmake-or-buy decision is the act of making a choice between producing
an item internally (in-house) or buying it externally (from an outsidean item internally (in-house) or buying it externally (from an outside
supplier).  The  buy  side  of  the  decision  also  is  referred  to  assupplier).  The  buy  side  of  the  decision  also  is  referred  to  as
outsourcing. Make-or-buy decisions usually arise when a firm that hasoutsourcing. Make-or-buy decisions usually arise when a firm that has
developed a product or part-or significantly modified a product or part-developed a product or part-or significantly modified a product or part-
is having trouble with current suppliers, or has diminishing capacity oris having trouble with current suppliers, or has diminishing capacity or
changing demand.changing demand.

In  make  or  buy  decisions,  the  appropriate  means  of  analysis  is  toIn  make  or  buy  decisions,  the  appropriate  means  of  analysis  is  to
compare the relevant cost of buying the part with the relevant cots ofcompare the relevant cost of buying the part with the relevant cots of
making  the  part.  Here  relevant  cost  of  buying  the  component  ismaking  the  part.  Here  relevant  cost  of  buying  the  component  is
typically  the  amount  paid  to  supplier.  It  may  also  includetypically  the  amount  paid  to  supplier.  It  may  also  include
transportation costs incurred to get the component to the company’stransportation costs incurred to get the component to the company’s
plant and costs incurred to process the part upon receipt.plant and costs incurred to process the part upon receipt.
The relevant cost of making the component is often the variable costs incurred toThe relevant cost of making the component is often the variable costs incurred to
produce the component. In some cases, however, the company will need to acquireproduce the component. In some cases, however, the company will need to acquire
special equipment to produce the product or will hire additional supervisory personnelspecial equipment to produce the product or will hire additional supervisory personnel
to assist with making the product. These incremental fixed costs will be part of theto assist with making the product. These incremental fixed costs will be part of the
relevant cost of making the part. The alternative chosen make or buy, is typically therelevant cost of making the part. The alternative chosen make or buy, is typically the
one with the lowest cost.one with the lowest cost.
Factors that may influence firms to make a part in-house include:Factors that may influence firms to make a part in-house include:

 Cost considerations (less expensive to make the part) Cost considerations (less expensive to make the part) 
 Desire to integrate plant operations Desire to integrate plant operations 
 Productive  use  of  excess  plant  capacity  to  help  absorb  fixedProductive  use  of  excess  plant  capacity  to  help  absorb  fixed

overhead (using existing idle capacity) overhead (using existing idle capacity) 
 Need to exert direct control over production and/or quality Need to exert direct control over production and/or quality 
 Better quality control Better quality control 

189



 Design secrecy is required to protect proprietary technology Design secrecy is required to protect proprietary technology 
 Unreliable suppliers Unreliable suppliers 
 No competent suppliers No competent suppliers 
 Desire to maintain a stable workforce (in periods of  decliningDesire to maintain a stable workforce (in periods of  declining

sales) sales) 
 Quantity too small to interest a supplier Quantity too small to interest a supplier 
 Control of lead time, transportation, and warehousing costs Control of lead time, transportation, and warehousing costs 
 Greater assurance of continual supply Greater assurance of continual supply 
 Provision of a second source Provision of a second source 
 Political, social or environmental reasons (union pressure) Political, social or environmental reasons (union pressure) 
 Emotion (e.g., pride) Emotion (e.g., pride) 

Factors that may influence firms to buy a part externally include:Factors that may influence firms to buy a part externally include:
 Lack of expertise Lack of expertise 
 Suppliers'  research  and specialized know-how exceeds that  ofSuppliers'  research  and specialized know-how exceeds that  of

the buyer the buyer 
 cost considerations (less expensive to buy the item) cost considerations (less expensive to buy the item) 
 Small-volume requirements Small-volume requirements 
 Limited production facilities or insufficient capacity Limited production facilities or insufficient capacity 
 Desire to maintain a multiple-source policy Desire to maintain a multiple-source policy 
 Indirect managerial control considerations Indirect managerial control considerations 
 Procurement and inventory considerations Procurement and inventory considerations 
 Brand preference Brand preference 
 Item not essential to the firm's strategyItem not essential to the firm's strategy

The two most important factors to consider in a make-or-buy decisionThe two most important factors to consider in a make-or-buy decision
are  cost  and  the  availability  of  production  capacity.  Costare  cost  and  the  availability  of  production  capacity.  Cost
considerations should include all relevant costs. Obviously, the buyingconsiderations should include all relevant costs. Obviously, the buying
firm  will  compare  production  and  purchase  costs.  Elements  of  thefirm  will  compare  production  and  purchase  costs.  Elements  of  the
"make" analysis include:"make" analysis include:

 Incremental inventory-carrying costs Incremental inventory-carrying costs 
 Direct labor costs Direct labor costs 
 Incremental factory overhead costs Incremental factory overhead costs 
 Delivered purchased material costs Delivered purchased material costs 
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 Incremental managerial costs Incremental managerial costs 
 Any follow-on costs stemming from quality and related problems Any follow-on costs stemming from quality and related problems 
 Incremental purchasing costs Incremental purchasing costs 
 Incremental capital costs Incremental capital costs 

Cost considerations for the "buy" analysis include:Cost considerations for the "buy" analysis include:

 Purchase price of the part Purchase price of the part 
 Transportation costs Transportation costs 
 Receiving and inspection costs Receiving and inspection costs 
 Incremental purchasing costs Incremental purchasing costs 
 Any follow-on costs related to quality or service Any follow-on costs related to quality or service 

Example 1.  Example 1.   Assume that  a  division of  Dream Company makes an Assume that  a  division of  Dream Company makes an
electric  component  for  its  speakers.  The  management  is  trying  toelectric  component  for  its  speakers.  The  management  is  trying  to
decide whether the division of the company should manufacture thisdecide whether the division of the company should manufacture this
component part or purchase it from another manufacturer. component part or purchase it from another manufacturer. 

The following are production costs for 100,000 units of the component for the forth-The following are production costs for 100,000 units of the component for the forth-
coming year. coming year. 

Direct materialDirect material Br.500, 000Br.500, 000
Direct laborDirect labor     200,000    200,000
Factory overheadFactory overhead
                          Indirect laborIndirect labor Br. 32,000Br. 32,000
                        SuppliesSupplies           90,00090,000
                      Allocated occupancy costsAllocated occupancy costs           50,00050,000         172,000172,000
Total costTotal cost Br.Br.872,872,

000000
                      

A small local company has offered to supply the components at a price of Br.8.20A small local company has offered to supply the components at a price of Br.8.20
each. If the division discontinued the production of its components it would save twoeach. If the division discontinued the production of its components it would save two
thirds of the supplies cost and Br.22, 000 of indirect labor cost. All other overheadthirds of the supplies cost and Br.22, 000 of indirect labor cost. All other overhead
costs would continue regardless of the decision made.costs would continue regardless of the decision made.

Instruction:Instruction:  
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a.a. Should the parts be made or bought? Assume that the capacityShould the parts be made or bought? Assume that the capacity
now used to make the parts will become idle if they are purchasednow used to make the parts will become idle if they are purchased
from outside.from outside.

b.b. Suppose Ethio may decide to rent the facility it devotes to making the part to aSuppose Ethio may decide to rent the facility it devotes to making the part to a
nearby manufacturer for Br. 45, 000 annually, could this change your answer tonearby manufacturer for Br. 45, 000 annually, could this change your answer to
part (a)? Why? part (a)? Why? 

Solution:Solution:
a.a. In  this  case  Br.10,  000  of  indirect  labor  cost  and  the  Br.50,  000  allocatedIn  this  case  Br.10,  000  of  indirect  labor  cost  and  the  Br.50,  000  allocated

occupancy  costs  are  unavoidable  costs.  That  is,  a  total  of  Br.  60,000  fixedoccupancy  costs  are  unavoidable  costs.  That  is,  a  total  of  Br.  60,000  fixed
overhead costs cannot be eliminated irrespective of the decision made. Therefore,overhead costs cannot be eliminated irrespective of the decision made. Therefore,
these costs are irrelevant for the decision making at hand. The relevant costs canthese costs are irrelevant for the decision making at hand. The relevant costs can
be computed as follows.          be computed as follows.          

Cost to MakeCost to Make Cost to BuyCost to Buy
   Unit   Unit      Total     Total UnitUnit   Total  Total

Direct materialDirect material Br. 5.00Br. 5.00 Br. 500,000Br. 500,000
Direct laborDirect labor       2.00      2.00       200,000      200,000
FactoryFactory
overheadoverhead
   Indirect labor   Indirect labor       0.22      0.22         22,000        22,000
   Supplies   Supplies       0.60      0.60         60,000        60,000
   Occupancy   Occupancy
costscosts

               -       -                          -           -    _____   _____      _______     _______

Total costTotal cost Br. Br. 7.827.82 Br.Br.782,782,
000000

Br.Br.
8.208.20

Br.Br.820, 000820, 000

Dream Company should make the component internally because theDream Company should make the component internally because the
firm saves Br. 38,000 by purchasing the component.firm saves Br. 38,000 by purchasing the component.

b.  Ifb.  If thethe
spacespace
nownow
beingbeing
usedused

toto

Net relevant cost to buyNet relevant cost to buy            Br.           Br.
820,000820,000

Net relevant cost to makeNet relevant cost to make 782,00782,00
00

Advantage in favor of makeAdvantage in favor of make              Br             Br..
38,00038,000
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produce  the  part  would  otherwise  be  idle,  then  Dream  Companyproduce  the  part  would  otherwise  be  idle,  then  Dream  Company
should  continue  to  produce  its  own  component  part  and  theshould  continue  to  produce  its  own  component  part  and  the
supplier’s offer should be rejected, as stated above. Idle space thatsupplier’s offer should be rejected, as stated above. Idle space that
has no alternative use has an opportunity cost of zero.has no alternative use has an opportunity cost of zero.

But what if the space now being used to produce the part would But what if the space now being used to produce the part would notnot
sit idlesit idle rather could be used for some other purpose? In that case, rather could be used for some other purpose? In that case,
the  space  would  have  an  opportunity  cost  that  would  have  to  bethe  space  would  have  an  opportunity  cost  that  would  have  to  be
considered in assessing the desirability of the supplier’s offer. Whatconsidered in assessing the desirability of the supplier’s offer. What
would this opportunity cost be? It would be the segment margin thatwould this opportunity cost be? It would be the segment margin that
could  be  derived  from  the  best  alternative  use  of  the  space.could  be  derived  from  the  best  alternative  use  of  the  space.
Therefore,  the  use  of  the  idle  facilities  may  change  our  previousTherefore,  the  use  of  the  idle  facilities  may  change  our  previous
decision.decision.

Assuming the space now being used to produce part would be rentedAssuming the space now being used to produce part would be rented
to a nearby manufacture for Br. 45, 000 per annum. The analysis willto a nearby manufacture for Br. 45, 000 per annum. The analysis will
take the following form. take the following form. 

MakeMake Buy  andBuy  and
LeaveLeave
Facility IdleFacility Idle

Buy  andBuy  and
Rent outRent out

Cost to obtain partsCost to obtain parts Br.Br.
782,000782,000

Br. 820, 000 Br. 820, 000 Br.820,Br.820,
000000

Contribution from otherContribution from other
productsproducts

           -           -         -        -

Rent revenueRent revenue                 __-____-__           __-_____-___      (45,     (45,
000)000)

 Net  relevant  costs Net  relevant  costs Br.Br. 782, 782,
000000

Br.Br. 820, 000 820, 000 Br.Br.775,775,
000000

Dream Company would be better off through accepting the supplier’sDream Company would be better off through accepting the supplier’s
offer  and  to  using  the  rent  the  available  facility  to  a  near  byoffer  and  to  using  the  rent  the  available  facility  to  a  near  by
manufacturer. This move has the least net relevant cost of Br.775, 000.manufacturer. This move has the least net relevant cost of Br.775, 000.
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  Example 2.Example 2. Ethio Company currently produces the 12, 500 units of Ethio Company currently produces the 12, 500 units of
part TM # 02 that is used each year to make its product. Managementpart TM # 02 that is used each year to make its product. Management
is considering the possibility of purchasing this component part fromis considering the possibility of purchasing this component part from
another manufacturer. Ethio’s accountants have provided the followinganother manufacturer. Ethio’s accountants have provided the following
estimate of per unit cost based on 12, 500 units to manufacture TM #estimate of per unit cost based on 12, 500 units to manufacture TM #
02.02.

Direct MaterialDirect Material               Br.7              Br.7

Direct laborDirect labor                   2                  2
Variable manufacturing overheadVariable manufacturing overhead        6       6
Fixed manufacturing overheadFixed manufacturing overhead              5 5
Total manufacturing cost Total manufacturing cost Br. Br. 2020

          
Lucy Company has offered to supply the part for Br. 18. If Ethio Company accepts Lucy Company has offered to supply the part for Br. 18. If Ethio Company accepts 
the offer, it will be able to use the facilities it devotes to making the part to the offer, it will be able to use the facilities it devotes to making the part to 
manufacture another product that would be sold for Br. 80,000 per annum with manufacture another product that would be sold for Br. 80,000 per annum with 
contribution margin of 25% of sales. And it will also be able to reduce its fixed contribution margin of 25% of sales. And it will also be able to reduce its fixed 
overhead costs to Br. 37,500. overhead costs to Br. 37,500. 
Instructions: Instructions: 
a.a. Based on relevant data, should Ethio management make or buy the 12, 500 unitsBased on relevant data, should Ethio management make or buy the 12, 500 units

of TM # 02? of TM # 02? 
b.b. Assuming the Br. 18 price form Lucy Company, at what annual unit volumes willAssuming the Br. 18 price form Lucy Company, at what annual unit volumes will

Ethio is economically indifferent between making and buying the part? Ethio is economically indifferent between making and buying the part? 
c.c. Instead  of  producing  other  product,  Ethio  may  decide  to  rent  the  facility  itInstead  of  producing  other  product,  Ethio  may  decide  to  rent  the  facility  it

devotes to making the part to a nearby manufacturer for Br. 40, 000 annually,devotes to making the part to a nearby manufacturer for Br. 40, 000 annually,
could this change your answer to part (a)? Why? could this change your answer to part (a)? Why? 

Solution Solution 
a.a. To approach the decision from a financial point of view, the manager must focusTo approach the decision from a financial point of view, the manager must focus

on the relevant  or  differential  costs.  The differential  cost  can be obtained byon the relevant  or  differential  costs.  The differential  cost  can be obtained by
eliminating from the cost  data those costs  that are not avoidable –that is,  byeliminating from the cost  data those costs  that are not avoidable –that is,  by
eliminating the sunk costs and the future costs that will continue regardless ofeliminating the sunk costs and the future costs that will continue regardless of
whether the parts TM # 02 are produced internally or purchased from outside.whether the parts TM # 02 are produced internally or purchased from outside.

      Thus, the relevant cost computation follows:      Thus, the relevant cost computation follows:
         Cost to Make         Cost to Make
UnitUnit TotalTotal

Direct materialDirect material     Br.7    Br.7 Br.87, 500Br.87, 500
Direct laborDirect labor          2         2      25, 000     25, 000
Variable factory overhead Variable factory overhead          6         6      75, 000     75, 000
Fixed factory overhead (OH)Fixed factory overhead (OH)                   22           25, 000*25, 000*

 Br. Br.1717 Br.Br.212, 500212, 500
        *Avoidable fixed OH= (12, 500 X Br.5)-Br.37, 500=Br25, 000        *Avoidable fixed OH= (12, 500 X Br.5)-Br.37, 500=Br25, 000
Here above, the analysis shows that the variable costs of producing theHere above, the analysis shows that the variable costs of producing the
part TM # 02 (materials, labor, and variable overhead) are differentialpart TM # 02 (materials, labor, and variable overhead) are differential
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costs. All these variable costs, therefore, can be avoided or eliminatedcosts. All these variable costs, therefore, can be avoided or eliminated
by buying the part from the outside supplier.by buying the part from the outside supplier.
Again, are only the variable costs relevant? No. Perhaps Br. 25, 000 of
the total fixed factory overhead cost is avoidable, and then it too will
be  a  differential  cost  and  relevant  to  the  decision.  Therefore,  the
decision should be made by comparing the total of all variable costs
and the avoidable fixed factory overhead against the net relevant cost
to buy.
Computation of  net relevant costs to buy Computation of  net relevant costs to buy 
Purchase price=12, 500 x Br.18Purchase price=12, 500 x Br.18     =    Br.225,    =    Br.225,

000000
Less:  Contribution  from  other  products=Br.80,Less:  Contribution  from  other  products=Br.80,
000 x 0.25000 x 0.25    =         =      20, 00020, 000
Net relevant costsNet relevant costs         Br.        Br.205,205,

000000

Cost to makeCost to make Br.212, 500Br.212, 500
Cost to buyCost to buy        205, 000 205, 000
Advantage in favor of buyAdvantage in favor of buy    Br.   Br.7, 5007, 500

b.b. Cost functionsCost functions
Cost to make = (7+2+6) Q + 25, 000Cost to make = (7+2+6) Q + 25, 000

                                                    =15Q + 25, 000          =15Q + 25, 000
Cost to buy =18Q-20, 000Cost to buy =18Q-20, 000

Let “Q units” be annual production with in the relevant range that Ethio is Let “Q units” be annual production with in the relevant range that Ethio is 
economically indifferent between making and buying the part assuming the Br.18 economically indifferent between making and buying the part assuming the Br.18 
offer from Lucy Company. Thus, 15Q + 25, 000 =18Q-20, 000offer from Lucy Company. Thus, 15Q + 25, 000 =18Q-20, 000
                                                      3Q=45, 000                                                      3Q=45, 000
                                                        Q=                                                        Q=15, 000 units15, 000 units
c. Our decision in part (a) above will not change unless the alternative use of the idle 

facility falls below Br.12, 500, i.e., Br.225, 000 less Br.212, 500. 
Computation of  net relevant costs to buy Computation of  net relevant costs to buy 
Purchase price=12, 500 x Br.18Purchase price=12, 500 x Br.18    =    Br.225, 000   =    Br.225, 000
Less: Rental incomeLess: Rental income    =            =         40, 00040, 000
Net relevant costsNet relevant costs          Br.         Br.185, 000185, 000

Cost to makeCost to make Br.212,Br.212,
500500
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Cost to buyCost to buy                  185, 185,
000000

Advantage in favor of buyAdvantage in favor of buy    Br.   Br.27,27,
500500

Sell or Process Further DecisionsSell or Process Further Decisions
In some manufacturing processes, several intermediate products areIn some manufacturing processes, several intermediate products are
produced  from  a  single  input.   Such  products  are  known  as  jointproduced  from  a  single  input.   Such  products  are  known  as  joint
products if  they have relatively significant sales values and are notproducts if  they have relatively significant sales values and are not
separately identifiable as individual products until their split off. Theseparately identifiable as individual products until their split off. The
process that makes the joint products is called a process that makes the joint products is called a joint processjoint process.  The.  The
costs associated with making these products up to the point wherecosts associated with making these products up to the point where
they can be recognized as separate products (the split-off point) arethey can be recognized as separate products (the split-off point) are
called joint product costs. called joint product costs. 

 Manufacturers of joint products must decide to sell them at the split- Manufacturers of joint products must decide to sell them at the split-
off point or process them further into another saleable product. It isoff point or process them further into another saleable product. It is
profitable to continue processing a joint product after the split-off pointprofitable to continue processing a joint product after the split-off point
so long as the incremental revenue from such processing exceeds theso long as the incremental revenue from such processing exceeds the
incremental processing costs (separable costs).  In such decisions, theincremental processing costs (separable costs).  In such decisions, the
joint product costs incurred before the split-off point are irrelevant andjoint product costs incurred before the split-off point are irrelevant and
should be ignored. The joint product costs have already been incurredshould be ignored. The joint product costs have already been incurred
and  therefore  are  sunk  costs.  However,  allocation  of  joint  productand  therefore  are  sunk  costs.  However,  allocation  of  joint  product
costs  is  need  for  some  purposes,  such  as  balance  sheet  inventorycosts  is  need  for  some  purposes,  such  as  balance  sheet  inventory
valuation.  In  case  joint  products  are  on  hand  at  the  end  of  anvaluation.  In  case  joint  products  are  on  hand  at  the  end  of  an
accounting period, some value must be assigned to them. To do so,accounting period, some value must be assigned to them. To do so,
joint product costs must be allocated to specific units of inventory. Injoint product costs must be allocated to specific units of inventory. In
addition, joint costs are also important for income determination.  addition, joint costs are also important for income determination.  

196

Learning Activity IILearning Activity II
1.1. What information is needed for the sell or process furtherWhat information is needed for the sell or process further

decision? Explaindecision? Explain
2.2. Should joint costs be considered in a sell-or-process furtherShould joint costs be considered in a sell-or-process further

decision? Explaindecision? Explain
3.3. Suppose that a product can be sold at split-off for Br.5, 000Suppose that a product can be sold at split-off for Br.5, 000

or processed further at a cost Br.1, 000 and then sold foror processed further at a cost Br.1, 000 and then sold for
Br.6, 400. Should the product be processed further?Br.6, 400. Should the product be processed further?



Example 1.  Example 1.  Hibret Company uses a common direct material, RM-01,Hibret Company uses a common direct material, RM-01,
to  produce  three  joint  products.  The  cost  of  processing  the  singleto  produce  three  joint  products.  The  cost  of  processing  the  single
material up to the split off point amounts to Br.8, 000. The followingmaterial up to the split off point amounts to Br.8, 000. The following
cost and revenue data pertain to the joint products at the split off pointcost and revenue data pertain to the joint products at the split off point

JointJoint
ProductProduct

Sales price perSales price per
unitunit

OutputOutput
producedproduced

      X      X    Br.1.20   Br.1.20         2,  500        2,  500
unitsunits

      Y      Y         2.00        2.00        2, 000       2, 000
      Z      Z         1.50        1.50       3, 000      3, 000

The joint products can be sold at the split off point or after further
processing.  Assume  no  loss  of  input  in  further  processing.  The
following information provides the incremental revenue per unit and
the separable  cost  (on a  total  basis)  for  each product  if  they were
processed further.

   Product   Product Sales price perSales price per
unitunit

SeparableSeparable
costcost

      X      X    Br.2.00   Br.2.00    Br.1, 800    Br.1, 800 
      Y      Y         3.25        3.25         2, 000        2, 000
      Z      Z         2.00        2.00        1, 750       1, 750
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Instructions: Instructions: 
a.a. Currently,  Hibret  Company  processes  all  the  joint  productsCurrently,  Hibret  Company  processes  all  the  joint  products

further.  How  much  would  be  the  profit  with  this  processingfurther.  How  much  would  be  the  profit  with  this  processing
decision?decision?

b.b. Which product should be sold at the split off and which should beWhich product should be sold at the split off and which should be
processed  further?  How  much  would  be  the  profit  with  thisprocessed  further?  How  much  would  be  the  profit  with  this
processing decision?processing decision?

Solution: Solution: 
a.a. Total Profit=Total Revenue-Total CostTotal Profit=Total Revenue-Total Cost
      Because all joint products are sold at the split-off point, the profit      Because all joint products are sold at the split-off point, the profit

from these products will be the difference between the sell at thefrom these products will be the difference between the sell at the
split-off point and the joint cost. split-off point and the joint cost. 

     Sales revenue at split- off      Sales revenue at split- off 
              Product X =               Product X = (2, 500 x Br. 1.20) =(2, 500 x Br. 1.20) =
Br.3, 000Br.3, 000
                          Product Y = Product Y = (2, 000 x Br. 2.00) =(2, 000 x Br. 2.00) =
4, 0004, 000
            Product Z =             Product Z = (3, 000 x Br. 1.50) =(3, 000 x Br. 1.50) =
4, 5004, 500

   Br.11, 500   Br.11, 500

     Less:   Joint costs      Less:   Joint costs                     8,0008,000
     Profits     Profits   Br.     Br.   3, 5003, 500

b. As a general rule, it will always be profitable to continue processing
a joint product after the split –off point so long as the incremental
revenue  from  such  processing  exceeds  the  incremental  costs.
Therefore, it may not be profitable to Hibret Company to sell all the
joint products at the split-off.  Consider the analytical approaches
below for each product.   

Product XProduct X
Sales revenue after Further Process (2,500 x BrSales revenue after Further Process (2,500 x Br
2.00)2.00)

      Br. 5, 000      Br. 5, 000
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     Less:  Sales value at split- off (2,500 x Br.     Less:  Sales value at split- off (2,500 x Br.
1.20)1.20)

3, 0003, 000

     Incremental revenue      Incremental revenue      Br.  2, 000     Br.  2, 000
     Less:   Separable (incremental) costs      Less:   Separable (incremental) costs                           1,8001,800
     Advantage of processing further      Advantage of processing further        Br.       Br.

200200

A  differential  analysis  for  Product  X  would  show  the  Br.2,  000A  differential  analysis  for  Product  X  would  show  the  Br.2,  000
additional  revenue  from  selling  after  further  processing  and  theadditional  revenue  from  selling  after  further  processing  and  the
additional  costs  of  further  processing  Br.1,  800,  giving  Br.200additional  costs  of  further  processing  Br.1,  800,  giving  Br.200
difference in favor of  a decision to process the product beyond thedifference in favor of  a decision to process the product beyond the
split-off point.  Another way to look at the decision is to say that thesplit-off point.  Another way to look at the decision is to say that the
opportunity cost of processing further is the Br.3, 000 given up by notopportunity cost of processing further is the Br.3, 000 given up by not
selling at split-off. Incorporating the opportunity cost into the analysisselling at split-off. Incorporating the opportunity cost into the analysis
of the decision to process further gives total costs of Br.4, 800(Br.3,of the decision to process further gives total costs of Br.4, 800(Br.3,
000+Br.1,  800).  Subtracting Br.4,  800 from Br.5,  000 revenue also000+Br.1,  800).  Subtracting Br.4,  800 from Br.5,  000 revenue also
gives the Br.200 advantage.gives the Br.200 advantage.

Product YProduct Y
     Sales revenue after Further Process (2,000 x     Sales revenue after Further Process (2,000 x
Br 3.25)Br 3.25)

      Br. 6, 500      Br. 6, 500

     Less:  Sales value at split- off (2,000 x Br.     Less:  Sales value at split- off (2,000 x Br.
2.00)2.00)

4, 0004, 000

     Incremental revenue      Incremental revenue      Br.  2, 500     Br.  2, 500
     Less:   Separable (incremental) costs      Less:   Separable (incremental) costs                         2, 0002, 000
     Advantage of processing further      Advantage of processing further        Br.       Br.

500500
Product ZProduct Z
  Sales revenue after Further Process (3,000 x  Sales revenue after Further Process (3,000 x
Br 2.00)Br 2.00)

      Br. 6, 000      Br. 6, 000

     Less:  Sales value at split- off (3,000 x Br.     Less:  Sales value at split- off (3,000 x Br.
1.50)1.50)

4, 5004, 500

     Incremental revenue      Incremental revenue      Br.  1, 500     Br.  1, 500
     Less:   Separable (incremental) costs      Less:   Separable (incremental) costs                           1,7501,750
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     Disadvantage of processing further      Disadvantage of processing further        (Br.       (Br.
250)250)

To summarize, Hibret Company’s manager would correctly concludeTo summarize, Hibret Company’s manager would correctly conclude
that  product  X  and  Y  should  be  processed  into  another  saleablethat  product  X  and  Y  should  be  processed  into  another  saleable
product. And Product Z, on the other hand, should be sold at the split-product. And Product Z, on the other hand, should be sold at the split-
off because the firm would be Br.250 worse off if it processes further.off because the firm would be Br.250 worse off if it processes further.
The joint product cost of Br. 8,000 should not be used to reach thisThe joint product cost of Br. 8,000 should not be used to reach this
decision.  Rather,  the  analysis  should  be  limited  to  the  differencedecision.  Rather,  the  analysis  should  be  limited  to  the  difference
between  the  incremental  revenue  and  the  incremental  (separable)between  the  incremental  revenue  and  the  incremental  (separable)
cost. cost. 
Profit  of  this  better  decision,  i.e.  to  sell  Product  Z  at  split-off  andProfit  of  this  better  decision,  i.e.  to  sell  Product  Z  at  split-off  and
further process the other two products will befurther process the other two products will be
              Profit = Total Revenue- Total Cost               Profit = Total Revenue- Total Cost 
                       =5, 000 + 6, 500 + 4, 500-(8, 000 + 1, 800 + 2, 000)                       =5, 000 + 6, 500 + 4, 500-(8, 000 + 1, 800 + 2, 000)

          =           = Br.Br.4, 2004, 200
Alternatively computed, Alternatively computed, 
ProfitProfit  = Profit= Profit  in (a) abovein (a) above  + Advantage in further processing Product+ Advantage in further processing Product
X & YX & Y
          =          =  Br.3, 500 + Br.700Br.3, 500 + Br.700
         =          = Br.Br.4, 2004, 200

Keep or Replace Equipment Decisions Keep or Replace Equipment Decisions 
Care must  be taken to select  only  the data that  are relevant  for  aCare must  be taken to select  only  the data that  are relevant  for  a
decision whether to replace or keep the old equipment. In such kind ofdecision whether to replace or keep the old equipment. In such kind of
decision,  the  book  value  of  the  old  equipment  is  not  a  relevantdecision,  the  book  value  of  the  old  equipment  is  not  a  relevant
consideration, for instance. consideration, for instance. 
In  deciding  whether  to  replace  or  keep  existing  equipment,  fourIn  deciding  whether  to  replace  or  keep  existing  equipment,  four
commonly encountered items differ in relevance:commonly encountered items differ in relevance:
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i.i. Book value of old equipment:Book value of old equipment: Irrelevant, because it is a past Irrelevant, because it is a past
(historical)  Cost.  Therefore,  depreciation  on  old  equipments(historical)  Cost.  Therefore,  depreciation  on  old  equipments
irrelevant. irrelevant. 

ii.ii. Disposal value of old equipment:Disposal value of old equipment: Relevant, because it is an Relevant, because it is an
expected future inflow that usually differs among alternatives. expected future inflow that usually differs among alternatives. 

iii.iii. Gain  or  loss  on  disposal:Gain  or  loss  on  disposal: This  is  the  algebraic  difference This  is  the  algebraic  difference
between  book  value  and  disposal  value.  It  is  therefore,  abetween  book  value  and  disposal  value.  It  is  therefore,  a
meaningless  combination  of  irrelevant  and  relevant  items.meaningless  combination  of  irrelevant  and  relevant  items.
Consequently, it is best to think of each separately. Consequently, it is best to think of each separately. 

iv.iv. Cost of new equipment:Cost of new equipment: Relevant, because it is an expected Relevant, because it is an expected
future  outflow  that  will  differ  among  alternatives.  Thereforefuture  outflow  that  will  differ  among  alternatives.  Therefore
depreciation on new equipment is relevant. depreciation on new equipment is relevant. 

Example  1.  Example  1.  Consider  these  data  regarding  Success  CompanyConsider  these  data  regarding  Success  Company
photocopying requirements: photocopying requirements: 

OldOld
 Equipme Equipme
ntnt

ProposedProposed
ReplacementReplacement
EquipmentEquipment

Useful life, in years Useful life, in years 
Current age, in years Current age, in years 
Useful  life  remaining,  inUseful  life  remaining,  in
years years 
Original cost Original cost 
Accumulated depreciationAccumulated depreciation
Book value Book value 
Disposal  value  (in  cash)Disposal  value  (in  cash)
now now 
Disposal value in 2 years Disposal value in 2 years 
Annual  cash  operatingAnnual  cash  operating
costs  for  power,costs  for  power,
maintenance,  toner  andmaintenance,  toner  and
supplies supplies 

55
22
33
Br. 25,000Br. 25,000
10,00010,000
15,00015,000
3,0003,000
        0        0

Br. 14,000Br. 14,000

33
00
33
Br. 15,000Br. 15,000
00
Not acquired yet Not acquired yet 
Not acquired yet Not acquired yet 
00
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The administrator is trying to decide whether to replace the old equipment. Because The administrator is trying to decide whether to replace the old equipment. Because 
of rapid changes in technology, he expects the replacement equipment to have only aof rapid changes in technology, he expects the replacement equipment to have only a
three-year useful life. Ignore the effects of taxes. three-year useful life. Ignore the effects of taxes. 
Instruction:  Instruction:  Should  Success  keep  or  replace  the  old  equipment?Should  Success  keep  or  replace  the  old  equipment?
Compute the difference in total cost over the next 3-years under bothCompute the difference in total cost over the next 3-years under both
alternatives that is, keeping the original or replacing it with the newalternatives that is, keeping the original or replacing it with the new
machine. machine. 
Solution: 

THREE  YEARS  TAKENTHREE  YEARS  TAKEN
TOGETHERTOGETHER

OldOld
EquipmentEquipment

NewNew
EquipmentEquipment

Cost  of  newCost  of  new
equipment equipment 
Disposal Value Disposal Value 
Cash  operatingCash  operating
costs costs 
Net relevant costsNet relevant costs

                     -                     -
          -          -
                Br. 42,000Br. 42,000
      Br.      Br. 42,000 42,000

Br. 15,000Br. 15,000
       (3,000)       (3,000)
                            22,50022,500
        Br.        Br.
34,50034,500

Recommendation:Recommendation: Replacing the old equipment has a net Br. 7,500 Replacing the old equipment has a net Br. 7,500
advantage (Br.42, 000 less Br. 34,500) advantage (Br.42, 000 less Br. 34,500) 

Example (2)Example (2) Awash Company has just today paid for and installed a Awash Company has just today paid for and installed a
special machine for polishing cars at one of its several outlets. It is thespecial machine for polishing cars at one of its several outlets. It is the
first day of the company's fiscal year. first day of the company's fiscal year. 
The machine cost, Br. 20,000. Its annual cash operating costs total Br.The machine cost, Br. 20,000. Its annual cash operating costs total Br.
15,000,  exclusive  of  depreciation.  The  machine  will  have  a  4-year15,000,  exclusive  of  depreciation.  The  machine  will  have  a  4-year
useful life and a zero terminal disposal price. useful life and a zero terminal disposal price. 
After the machine has been used for a day, a machine salesperson offers a differentAfter the machine has been used for a day, a machine salesperson offers a different
machine that promises to do the same job at a yearly cash operating cost of Br. 9,000,machine that promises to do the same job at a yearly cash operating cost of Br. 9,000,
exclusive of depreciation. The new machine will cost Br. 24,000 cash, installed. Theexclusive of depreciation. The new machine will cost Br. 24,000 cash, installed. The
"old" machine is unique and can be sold outright for only Br. 10,000 minus Br. 2000"old" machine is unique and can be sold outright for only Br. 10,000 minus Br. 2000
removal cost. The new machine, like the old one, will have a 4-year useful life andremoval cost. The new machine, like the old one, will have a 4-year useful life and
zero terminal disposal prices. zero terminal disposal prices. 
Sales, all in cash, will be Br. 150,000 annually, and other cash costsSales, all in cash, will be Br. 150,000 annually, and other cash costs
will be       Br. 110,000 annually, regardless of this decision. will be       Br. 110,000 annually, regardless of this decision. 
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Instructions:Instructions:
a.a. Prepare  a  summary  income  statement  covering  the  next  fourPrepare  a  summary  income  statement  covering  the  next  four

years  under  both  alternatives  (when  the  new machine  is  notyears  under  both  alternatives  (when  the  new machine  is  not
purchased and when the new machine is purchased).  What ispurchased and when the new machine is purchased).  What is
the cumulative difference in operating income for the 4 yearsthe cumulative difference in operating income for the 4 years
taken together? taken together? 

b.b. Determine the desirability of purchasing the new machine usingDetermine the desirability of purchasing the new machine using
only relevant costs in your analysis?only relevant costs in your analysis?

Solutions:Solutions:
Two different approaches may be used to solve such kinds of problemsTwo different approaches may be used to solve such kinds of problems
for decision-making purposes. for decision-making purposes. 

i.i. Comparative income approach.Comparative income approach. This approach includes both This approach includes both
relevant  and  irrelevant  costs.  When  the  comparative  incomerelevant  and  irrelevant  costs.  When  the  comparative  income
approach is used, the net operating income for each alternativeapproach is used, the net operating income for each alternative
is  computed  and  compared.  All  revenues  and  costs  areis  computed  and  compared.  All  revenues  and  costs  are
considered-even those that are the same for each alternative. considered-even those that are the same for each alternative. 

ii.ii. Differential analysis.Differential analysis. In this approach, only revenues and costs In this approach, only revenues and costs
that differ among the alternatives are considered. that differ among the alternatives are considered. 

N.B.N.B. The end-result- a correct decision - will be the same regardless of The end-result- a correct decision - will be the same regardless of
which method is used. which method is used. 
Method I.Method I. Comparative income approach.  Comparative income approach. 

 Awash Company  Awash Company 
Comparative Income StatementComparative Income Statement
 For the Next 4 years together For the Next 4 years together

OldOld
MachineMachine

New MachineNew Machine

Sales Sales Br. 600,000 Br. 600,000 Br. 600,000 Br. 600,000 
Cash  operatingCash  operating
costs costs 

(60,000) (60,000)         (36,000)         (36,000) 

Other cash costs Other cash costs (440,000) (440,000)       (440,000)       (440,000) 
Depreciation Depreciation (20,000) (20,000)          (24,000)         (24,000)
Loss on disposal Loss on disposal                   (12,000)  (12,000)
Income Income Br.Br.  80,000 80,000    Br.   Br. 88,000  88,000 
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Comment:Comment: The  above  analysis  (which  includes  both  relevant  and The  above  analysis  (which  includes  both  relevant  and
irrelevant items) shows Br.  8000 cumulative difference in operatingirrelevant items) shows Br.  8000 cumulative difference in operating
income for the 4 years taken together. Ignoring income taxes and theincome for the 4 years taken together. Ignoring income taxes and the
time value of money, the purchase of the new machine appears to be atime value of money, the purchase of the new machine appears to be a
favorable. favorable. 
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Method II.Method II. Differential analysis  Differential analysis 

FOUR  YEARS  TAKENFOUR  YEARS  TAKEN
TOGETHERTOGETHER
Old machineOld machine New machineNew machine

Cost of new equipment Cost of new equipment -- Br. 24,000Br. 24,000
Disposal value Disposal value -- (8,000)(8,000)
Cash operating costs Cash operating costs Br. Br. 60,00060,000 36,00036,000
Net relevant costs Net relevant costs Br. 60,000Br. 60,000 Br. 52,000Br. 52,000

When differential  analysis  is  used,  the  focus  is  on  cash  flows.  TheWhen  differential  analysis  is  used,  the  focus  is  on  cash  flows.  The
investment decision is based on the difference between the net cashinvestment decision is based on the difference between the net cash
inflows and the net cash outflows. Regardless of which method is used;inflows and the net cash outflows. Regardless of which method is used;
the the net cash advantage net cash advantage will always be the same. Net cash advantagewill always be the same. Net cash advantage
in favor of replacing old machine is Br. 8,000 as shown above usingin favor of replacing old machine is Br. 8,000 as shown above using
differential analysis. differential analysis. 

Check Your Progress  Check Your Progress  
1.1.  ZiZu Woolen Products Company makes outdoor shirts. A ZiZu Woolen Products Company makes outdoor shirts. A

chain  store  manager  has  approached  the  sales  manager  of  ZiZuchain  store  manager  has  approached  the  sales  manager  of  ZiZu
offering to buy 40, 000 shirts at Br.16.50 per shirt. The offer is to beoffering to buy 40, 000 shirts at Br.16.50 per shirt. The offer is to be
filled any time during the coming year. Data pertaining to the comingfilled any time during the coming year. Data pertaining to the coming
year’s planned operations without this order is as follows: year’s planned operations without this order is as follows: 

Sales(250,000 shirts)Sales(250,000 shirts) Br.5, 000, 000Br.5, 000, 000
Cost of SalesCost of Sales           4, 150, 0004, 150, 000
Gross profitGross profit          850, 000         850, 000
Selling  &Selling  &
Administrative Exp.Administrative Exp.

                  600,000600,000

IncomeIncome         Br.Br.200, 000200, 000
   ZiZu Company has a capacity to make 300, 000 shirts per year. Fixed   ZiZu Company has a capacity to make 300, 000 shirts per year. Fixed

costs  included in cost  of  sales  are  Br.400,  000.  The only  variablecosts  included in cost  of  sales  are  Br.400,  000.  The only  variable
selling and administrative expenses are a 1% sales commission and aselling and administrative expenses are a 1% sales commission and a
Br.1.25 per shirt fee paid to the designer. The sales manager believesBr.1.25 per shirt fee paid to the designer. The sales manager believes
that accepting the offer would result in a loss because the averagethat accepting the offer would result in a loss because the average
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total  cost  of  a  shirt  is  Br.19.00.  He  feels  that  even  though  salestotal  cost  of  a  shirt  is  Br.19.00.  He  feels  that  even  though  sales
commission would not be paid on the order, a loss would result.commission would not be paid on the order, a loss would result.

   Instruction:   Instruction:
a.a. Determine whether  the company should  accept  theDetermine whether  the company should  accept  the

offer.  Assume that  the special  order  would not  affect  existingoffer.  Assume that  the special  order  would not  affect  existing
sales and would not require the sales commission. sales and would not require the sales commission. 

b.b. Suppose  the  special  order  was  for  60,  000  shirtsSuppose  the  special  order  was  for  60,  000  shirts
instead of 40, 000 shirts and sales at regular prices would fall toinstead of 40, 000 shirts and sales at regular prices would fall to
meet the special  order. What would the firm’s income be if  itmeet the special  order. What would the firm’s income be if  it
accepted  the  order?  Would  you  recommend  the  company  toaccepted  the  order?  Would  you  recommend  the  company  to
accept this special order? Why or why not.accept this special order? Why or why not.

2.  Great Company manufactures 60, 000 units of part XL-40 each year2.  Great Company manufactures 60, 000 units of part XL-40 each year
for use on its production line. The following are the annual costs offor use on its production line. The following are the annual costs of
making part XL-40:making part XL-40:

Total CostsTotal Costs UnitUnit
Direct materialDirect material    Br. 480, 000   Br. 480, 000    Br.8   Br.8

Direct laborDirect labor          360, 000         360, 000        6       6
Variable  factory  overheadVariable  factory  overhead
(FOH)(FOH)

         180, 000         180, 000        3       3

Fixed FOHFixed FOH                    360, 360,
000000

          6    6

Total manufacturing costsTotal manufacturing costs Br.  Br.  1,  380,1,  380,
000000

Br.Br.2323

Another manufacturer has offered to sell the same part to Great forAnother manufacturer has offered to sell the same part to Great for
Br.21  each.  The  fixed  overhead  consists  of  depreciation,  propertyBr.21  each.  The  fixed  overhead  consists  of  depreciation,  property
taxes, insurance, and supervisory salaries. The entire fixed overheadtaxes, insurance, and supervisory salaries. The entire fixed overhead
would continue if the Great Company bought the component exceptwould continue if the Great Company bought the component except
that  the  cost  of  Br.  120,  000  pertaining  to  some  supervisory  andthat  the  cost  of  Br.  120,  000  pertaining  to  some  supervisory  and
custodial personnel could be avoided.custodial personnel could be avoided.
Instruction:Instruction:
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a.a. Should the parts be made or bought? Assume that the capacityShould the parts be made or bought? Assume that the capacity
now used to make parts internally will become idle if the patsnow used to make parts internally will become idle if the pats
are purchased?are purchased?

b.b. Assume that the capacity now used to make parts will be eitherAssume that the capacity now used to make parts will be either
(i) be rented to near by manufacturer for Br. 60, 000 for the(i) be rented to near by manufacturer for Br. 60, 000 for the
year or (ii) be used to make another product that will yield ayear or (ii) be used to make another product that will yield a
profit contribution of Br. 250,000 per year. Should the companyprofit contribution of Br. 250,000 per year. Should the company
purchase them from the outside supplier?purchase them from the outside supplier?

3.3. In a chemical process two products, X and Y, are produced as aIn a chemical process two products, X and Y, are produced as a
result of a joint production process at the split off point. The jointresult of a joint production process at the split off point. The joint
cost of processing these products totaled Br.12, 000. The quantitiescost of processing these products totaled Br.12, 000. The quantities
produced  in  a  period  being  5,  000  liters  and  4,  000  liters,produced  in  a  period  being  5,  000  liters  and  4,  000  liters,
respectively. The following data relates to these products:respectively. The following data relates to these products:

  
Product Product 

                      X      X        Y       Y
   Sales  Price per liter  at   Sales  Price per liter  at
split offsplit off

Br.8.50Br.8.50 Br.6.0Br.6.0
00

Product X is sold at the split off but before agreeing to sale Y at splitProduct X is sold at the split off but before agreeing to sale Y at split
off,  the  management  wants  to  know  whether  it  is  advisable  tooff,  the  management  wants  to  know  whether  it  is  advisable  to
process it into another product YZ that can be sold at Br.8.20 perprocess it into another product YZ that can be sold at Br.8.20 per
liter. The separable cost of processing Y to YZ is estimated to beliter. The separable cost of processing Y to YZ is estimated to be
Br10, 000 per period. Assume no loss of input in further processing.Br10, 000 per period. Assume no loss of input in further processing.
Instruction:Instruction: Would you recommend the company to process Y into Would you recommend the company to process Y into
YZ? Why or why not?YZ? Why or why not?

4.4. Top Company expects the following results for the coming year.Top Company expects the following results for the coming year.

XX YY ZZ TotalTotal
SalesSales Br.Br.100,100,

000000
Br.Br.150,150,
000000

Br.Br.470,470,
000000

Br.Br.720,720,
000000

VariableVariable
costscosts

Br.52,Br.52,
000000

Br.50,Br.50,
000000

Br.190,Br.190,
000000

Br.292,Br.292,
000000
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Fixed costsFixed costs         80,80,
000000

        50,50,
000000

          240,240,
000000

          370,370,
000000

Total costsTotal costs     132,132,
000000

        100,100,
000000

      430,430,
000000

      662,662,
000000

Profit(LossProfit(Loss
))

(Br.(Br.32,32,
000)000)

Br.Br.50,50,
000000

Br.Br.40,40,
000000

Br.Br.58,58,
000000

      Instruction.        Instruction.  Answer  each  of  the  following  questionsAnswer  each  of  the  following  questions
independently.independently.

a.a. Suppose that all fixed costs are allocated based on the floorSuppose that all fixed costs are allocated based on the floor
space each segment occupies and all are unavoidable. Whatspace each segment occupies and all are unavoidable. What
will total profit be if Top drops the X segment?will total profit be if Top drops the X segment?

b.b. Suppose that  Top could  avoid  Br.55,  000 in  fixed costs  bySuppose that  Top could  avoid  Br.55,  000 in  fixed costs  by
dropping the X segment. However, the managers believe thatdropping the X segment. However, the managers believe that
if they do drop X, sales of each of the other lines will fall byif they do drop X, sales of each of the other lines will fall by
5%. What will profit be if Top drops X and losses 5% of the5%. What will profit be if Top drops X and losses 5% of the
sales of each of the other segments?sales of each of the other segments?

5.4 Summary

Cost  and  management  accountants  supply  information  for  specialCost  and  management  accountants  supply  information  for  special
types of decision-making. The essential quantitative factors influencingtypes of decision-making. The essential quantitative factors influencing
such  decisions  are  differential  revenues  and  costs,  includingsuch  decisions  are  differential  revenues  and  costs,  including
opportunity costs. Costs and revenues that will be the same whateveropportunity costs. Costs and revenues that will be the same whatever
action is taken can be ignored. Historical costs are sunk and irrelevantaction is taken can be ignored. Historical costs are sunk and irrelevant
for current decisions because they cannot be changed by some currentfor current decisions because they cannot be changed by some current
action. Avoidable fixed costs are relevant. Whether a cost is relevant toaction. Avoidable fixed costs are relevant. Whether a cost is relevant to
a particular decision does not always depend on whether the cost isa particular decision does not always depend on whether the cost is
variable or fixed.variable or fixed.

Typical  examples  of  special  types  decisions  are  whether  to  drop  aTypical  examples  of  special  types  decisions  are  whether  to  drop  a
product or product line, whether to produce a component internally orproduct or product line, whether to produce a component internally or
purchase it from an outside supplier, whether to further process jointpurchase it from an outside supplier, whether to further process joint
products, whether to accept a special order, keep or replace an oldproducts, whether to accept a special order, keep or replace an old
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equipment,  and  how  to  use  limited  supply  of  some  critical  inputequipment,  and  how  to  use  limited  supply  of  some  critical  input
factors. factors. 

5.5 Answers to  Learning Activity and Check your progress questions 

Learning Activity ILearning Activity I
1.1. The  only  costs  that  are  relevant  in  making  decisions  are  theThe  only  costs  that  are  relevant  in  making  decisions  are  the

expected future costs that will  differ among the choices that areexpected future costs that will  differ among the choices that are
available available 

2.2. Quantitative  factors  are  those  that  are  measured  in  numericalQuantitative  factors  are  those  that  are  measured  in  numerical
terms.  Qualitative  factors  are  those  outcomes  in  whichterms.  Qualitative  factors  are  those  outcomes  in  which
measurement in birrs and cents is difficult. measurement in birrs and cents is difficult. 

Learning Activity IILearning Activity II
1.1. In joint product the decision to sell at split-off or process further isIn joint product the decision to sell at split-off or process further is

based  on  comparing  the  separable  costs  and  the  incrementalbased  on  comparing  the  separable  costs  and  the  incremental
revenue obtainable by processing further. And the decision will berevenue obtainable by processing further. And the decision will be
in favor of further process if the incremental revenue exceeds thein favor of further process if the incremental revenue exceeds the
separable cost.separable cost.

2.2. Joint costs are sunk costs, costs that have been already incurred, inJoint costs are sunk costs, costs that have been already incurred, in
sell or process further decision. Therefore, they are irrelevant forsell or process further decision. Therefore, they are irrelevant for
decision making. decision making. 

3.3. Incremental revenue (Br.6400-Br.5000)Incremental revenue (Br.6400-Br.5000) = Br.1, 400= Br.1, 400
Incremental costsIncremental costs                 1, 0001, 000
Advantage in further processingAdvantage in further processing           Br.Br.400400          

Check Your Progress Check Your Progress 
1.1. a.  Effect of the special ordera.  Effect of the special order

Incremental revenue Incremental revenue Br.660,Br.660,
000000

Incremental costsIncremental costs
              Cost of Sales (15x40,              Cost of Sales (15x40,
000)    000)    

Br.600,Br.600,
000  000  

          Designers Fee (1.25x40,          Designers Fee (1.25x40,
000)                     000)                     

        50,      50,
000000

        650,650,
000000
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Incremental profitIncremental profit Br.Br.10,10,
000000

                b.                   b.   
Incremental  revenue(16.50  x  60,Incremental  revenue(16.50  x  60,
000)                                 000)                                 Br.990, 000Br.990, 000
Incremental costsIncremental costs
          Cost of Sales (16.25 x40, 000)          Cost of Sales (16.25 x40, 000) Br.975,Br.975,

000 000 
        Opportunity Cost (16.45x10,        Opportunity Cost (16.45x10,
000)                     000)                     

           164, 164,
500500         1,139,5001,139,500

Disadvantage in favor of the specialDisadvantage in favor of the special
orderorder

(Br.(Br.149,149,
500)500)

      
 2.  a. Make costs Br120, 000 less  2.  a. Make costs Br120, 000 less 

Net relevant costsNet relevant costs
            Cost to            Cost to
makemake

Br.1, 140, 000Br.1, 140, 000

           Cost to buy           Cost to buy Br.1, 260, 000Br.1, 260, 000
c.c. Buying and manufacturing other product is less costly.Buying and manufacturing other product is less costly.

Net relevant costsNet relevant costs
            Cost to make            Cost to make Br.1, 140, 000Br.1, 140, 000
           Buy & Rent out           Buy & Rent out Br.1, 200, 000Br.1, 200, 000
       Buy & Manufacture other       Buy & Manufacture other
ProductProduct

Br.1, 010, 000Br.1, 010, 000

3.  It will be better to sell Product Y at split-off .
Product YProduct Y
Sales revenue after Further Process (4,000 xSales revenue after Further Process (4,000 x
Br 8.20)Br 8.20)

      Br.  32,      Br.  32,
800800

     Less:  Sales value at split- off (4,000 x Br.     Less:  Sales value at split- off (4,000 x Br.
6.00)6.00)

24, 00024, 000

     Incremental revenue      Incremental revenue        Br.  8,       Br.  8,
800800

     Less:   Separable (incremental) costs      Less:   Separable (incremental) costs                         10,10,
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000000
     Disadvantage of processing further      Disadvantage of processing further        Br.       Br.

1,2001,200

4. a. Top Company’s income will decrease by Br.48, 000.4. a. Top Company’s income will decrease by Br.48, 000.

TotalTotal
BeforeBefore
ChangeChange

Effect  ofEffect  of
DroppinDroppin
g Xg X

TotalTotal
AfterAfter
ChangeChange

SalesSales Br.Br.720,720,
000000

Br.Br.100, 000100, 000 Br.Br.620,620,
000000

VariableVariable
costscosts

Br.292,Br.292,
000000

Br.52, 000Br.52, 000 Br.240,Br.240,
000000

Fixed costsFixed costs           370,370,
000000

        -______-______           370,370,
000000

Total costsTotal costs       662,662,
000000

    52, 00052, 000       610, 000610, 000

Profit(LossProfit(Loss
))

Br.Br.58,58,
000000

Br.Br.48, 00048, 000 Br.Br.10,10,
000000

b. Top Company’s income will decrease by Br.12, 000.b. Top Company’s income will decrease by Br.12, 000.

TotalTotal
BeforeBefore
ChangeChange

EffectEffect
ofof
DroppinDroppin
g      Xg      X

EffectEffect
ofof
DroppiDroppi
ng  Xng  X
on Yon Y

EffectEffect
ofof
DroppiDroppi
ng  Xng  X
on Zon Z

TotalTotal
AfterAfter
ChangeChange

SalesSales Br.Br.720,720,
000000

Br.Br.100,100,
000000

Br.Br.7,7,
500500

Br.Br.23,23,
500500

Br.Br.589,589,
000000

VariableVariable
costscosts

Br.292,Br.292,
000000

Br.52,Br.52,
000000

Br.2,Br.2,
500500

Br.9,Br.9,
500500

Br.228,Br.228,
000000

Fixed costsFixed costs           370,370,
000000

        55,55,
000000

         -___ -___              -___ -___           315,315,
000000

Total costsTotal costs       662,662,
000000

  1  107,07,
000000

      2,2,
500500

    9    9,,
500500

      543,543,
000000
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Profit(LossProfit(Loss
))

Br.Br.58,58,
000000

(Br.(Br.7,7,
000)000)

Br.Br.5,5,
000000

Br.Br.14,14,
000000

Br.Br.46,46,
000000

5.6 Glossary 

Differential  Cost  Differential  Cost  .Any  cost  that  differs  between  alternatives  in  a.Any  cost  that  differs  between  alternatives  in  a
decision-making  situation.  In  managerial  accounting,  this  term  isdecision-making  situation.  In  managerial  accounting,  this  term  is
synonymous with avoidable cost and  relevant cost. synonymous with avoidable cost and  relevant cost. 
Sunk cost. Sunk cost.   Any cost that has already been incurred and that cannotAny cost that has already been incurred and that cannot
be changed by any decision made now or in the future.be changed by any decision made now or in the future.
Special order.Special order.  A one-time order that  is  not  considered part  of theA one-time order that  is  not  considered part  of the
company's normal ongoing business. company's normal ongoing business. 
ConstraintConstraint. A limitation under which a company must operate, such. A limitation under which a company must operate, such
as limited machine time available or limited raw materials availableas limited machine time available or limited raw materials available
that restricts the company's ability to  satisfy demand.that restricts the company's ability to  satisfy demand.
Make or buy decision.  Make or buy decision.  A decision as to whether an item should beA decision as to whether an item should be
produced internally or purchased from an outside supplier. produced internally or purchased from an outside supplier. 
Joint product costs. Joint product costs.   Costs that are incurred up to the split-off pointCosts that are incurred up to the split-off point
in producing joint products.in producing joint products.
Joint products. Joint products.   Two or more items that are produced from a commonTwo or more items that are produced from a common
input. input. 
Sell or process further decision.  Sell or process further decision.  A decision as to whether a jointA decision as to whether a joint
product should be sold at the split-off point or processed further andproduct should be sold at the split-off point or processed further and
sold at a later time in a different form. sold at a later time in a different form. 
Split-off point. Split-off point.   That point in the manufacturing process where someThat point in the manufacturing process where some
or all of the joint products can be recognized as individual products.or all of the joint products can be recognized as individual products.
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