Topic A10: Cost-Volume-Profit Analysis                                                                    Topic Overview P.1

	Topic Overview

	Topic
	BAFS Elective Part – Accounting Module – Cost Accounting 
A10: Cost-Volume-Profit Analysis

	Level
	S5 / S6

	Duration
	2 lessons (40 minutes per lesson) 


Learning Objectives:

1. To identify variable and fixed costs;
2. To understand the uses and assumptions of Cost-Volume-Profit (CVP) analysis;
3. To apply the CVP analysis formulae;
4. To calculate unit contributions, break-even point, sales volume required to break-even or to earn a target profit, and margin of safety; and
5. To apply the CVP analysis in decision making and estimation under different scenarios.
Prior Knowledge:
Students should be familiar with Cost-Volume-Profit Analysis and calculating the Rate of Return.
Overview of Contents:

Lesson 1

Cost-Volume-Profit Analysis (i)
Lesson 2

Cost-Volume-Profit Analysis (ii)
Resources:
· Topic Overview, Teaching Plan and Answers to Student Worksheet
· PowerPoint Presentation

· Student Worksheet
Suggested activities:
· Case study

· Group discussion

	Lesson 1

	Theme
	Cost-Volume-Profit Analysis (i)

	Duration
	40 minutes


Expected Learning Outcomes:

Upon completion of this lesson, students will be able to:
1. Apply the CVP analysis formulae to calculate unit contributions, break-even point, sales volume required to break-even or to earn a target profit, and margin of safety; and
2. Apply the CVP analysis in decision making and estimation under different scenarios.
Teaching Sequence and Time Allocations:
	Activities
	Reference
	Time

Allocation

	Part I: Introduction

	· Teacher begins lesson by asking students product profit is affected by cost, selling price and sales volume to bring out the lesson theme.
 
	PPT
#1-5
	   3 minutes

	Part II : Content

	· Activity 1 : Case Study (Part I)
· Students review Case Study – Part I and calculate the business annual profit and rate of return;
· Students divide into groups of 4 or 5 to complete  the activities.
· Teacher invites students to present findings before distributing the suggested answers to them.


	Student Worksheet
pp.1-2

PPT
#6-8
	5 minutes

	· Teacher distributes the suggested answers and highlights key points learned in Part I.


	
	3 minutes


	· Activity 2 : Case Study (Part II)
· Teacher reviews the break-even concept.

· Students are asked to study Part II and calculate the break-even point and margin of safety of the existing business. Students then have to make a recommendation.
	Student Worksheet
pp.3-4

PPT
#9-11 
	5 minutes

	· Teacher distributes suggested answers and highlights the key points learned in Part II.


	PPT
#12-13
	3 minutes

	· Activity 3 : Case Study – Part III

· Students are asked to study Part III of the case;
· Students calculate the relevant figures and make recommendations to Eric.


	Student Worksheet
pp.5-6

PPT
#14-15
	6 minutes

	· Teacher distributes the suggested answers and highlights the key points learned in Part III


	PPT
#16-17
	2 minutes

	· Activity 4 : Acceptance of a proposal
· Students are asked to study a proposal to determine what is wrong with Eric’s calculation;
· Students calculate the unit contribution, fixed cost, break-even point and margin of safety under the new circumstance;
· Students then have to make a recommendation.


	Student Worksheet
pp.7-8

PPT
#18-19
	6 minutes

	· Teacher distributes suggested answers and highlights the key points learned in Activity 4.


	PPT
#20-22
	2 minutes

	Part III: Conclusion

	· Teacher concludes lesson and highlights key points;
· Teacher asks students to bring questions and answers to next lesson.

	PPT #23
	5 minutes


Preparation for the next lesson:

Students are asked to study the questions and answers and ask the teacher questions on unclear areas.
	Lesson 2

	Theme
	Cost-Volume-Profit Analysis (ii)

	Duration
	40 minutes


Expected Learning Outcomes:

Upon completion of this lesson, students will be able to:
1. Calculate volume of sales required to earn a target profit; and
2. Understand the importance of qualitative factors in decision making.
Teaching Sequence and Time Allocation:

	Activities
	Reference
	Time

Allocation

	Part I : Introduction

	· Teacher reviews the case from lesson 1. 
· Teacher tells students to ignore the proposal in Activity 4 when answering the questions in this lesson.


	PPT #24
	2 minutes

	Part II : Content

	· Activity 5 : Solving Business Problems
· Continuing from the case in lesson 1, students will answer the questions raised by Eric. This serves as a warm-up exercise. 

	Student Worksheet

pp.9-11

PPT
#25-26

	5 minutes

	· Teacher distributes the suggested answers and highlights the key points.

	
	2 minutes

	· Activity 6 : Adding chocolate on the cake
· Students are asked to study Eric’s business development plan.

· Students are asked to calculate the unit contribution, break-even point, margin of safety, profit and the rate of return if this plan is implemented.
· Students are asked to advise whether Eric should implement the plan.  

	Student Worksheet
pp.12-14

PPT 

#27-28
	10 minutes


	· Teacher distributes suggested answers and highlights the key points.

	
	2 minutes

	· Activity 7 : Boost Sales
· Students are asked to study Eric’s plan to boost  sales and calculate the sales volume required to achieve the target profit.  


	Student Worksheet p.15

PPT #29


	3 minutes

	· Teacher distributes suggested answers and highlights the key points.

	
	2 minutes

	· Activity 8 : Qualitative Factors
· Students are divided into groups of four or five to discuss the factors to consider when making the final recommendation on whether to implement the 2 plans stated in Activity 6 and Activity 7. 
· Teacher invites students to present their answers.

	Student Worksheet p.15

PPT 

#30-31
	7 minutes

	· Teacher distributes the suggested answers and highlights key points.

	PPT 

#32-33
	2 minutes

	Part III: Conclusion

	· Teacher concludes the lesson and highlights key points.

	PPT
#34-35
	5 minutes


	Suggested answers 


	Activity 1 : Profit and Rate of Return of Cake Shop 



	Step 1: 
	
	

	
	Unit contribution
	=

=
	Unit selling price – Unit variable costs
$10 - $6 = $4

	Unit contribution is the revenue remaining after deducting variable costs. Unit contribution measures the contribution made by each unit of product sold to cover the fixed costs and generate profit.

	Step 2:
	
	

	
	Fixed Cost per month
	
	

	
	Rent
	=
	$10,000

	
	Wages ($8,000 x 2)
	=
	$16,000

	
	Operating expenses
	=
	 $4,000
	

	
	
	=
	$30,000

	Step 3: 

	
	Profit for each month
	=
	Sales – Variable costs – Fixed costs 

	
	
	=
	Contribution – Fixed costs

	
	
	=
	Units of sales x unit contribution – Fixed costs

	
	
	=
	10,000 units x $4 - $30,000

	
	
	= 
	$10,000

	
	
	
	

	
	Profit for each year
	=
	$10,000 x 12 months = $120,000

	Step 4: 
	
	

	
	Rate of return per annum
	= 
	$120,000 / $600,000 = 20%

	
	
	
	


	Suggested answers 


	Activity 2 : Breakeven Point and Margin of Safety

	Step 1: 
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	Break-even point (units)

for each month
	=
	$30,000
	

	
	
	
	$4
	

	
	
	=
	7,500 units

	At the break-even point, there is no profit or loss.  The break-even point in units is calculated by dividing total fixed costs by the contribution per unit.



	Step 2: 
	
	

	
	Margin of safety
	
	

	
	Margin of safety
	=
	Sales volume – break-even volume

	
	(in units) for each month
	=
	10,000 units – 7,500 units

	
	
	=
	2,500 units

	
	(in %)
	=
	2,500 units / 10,000 units

	
	
	=
	25%

	The company has a margin of safety of 25%, which means the business will incur a loss if the sales volume is decreased by 25% or worse than that. As Mary says there are many loyal customers, there is no much chance that the sales volume will drop by this substantial amount and the margin is comfortable.



	Recommendation
	
	

	As the risk investment is low and the rate of return is high, it is recommended that Eric acquire the business.


	Suggested answers 

	Activity 3 :Case Study - Part III

	1. Step 1: 
	
	

	
	Unit contribution
	= 
	Unit selling price – Unit variable cost

	
	
	=
	$11 - $7.5 =$3.5
	

	Step 2:
	
	
	

	
	Profit for each month
	=
	Contribution – Fixed costs

	
	
	=
	10,000 units x $3.5 - $30,000

	
	
	=
	$5,000

	
	
	
	
	

	
	Profit for each year
	=
	$5,000 x 12 months = $60,000

	
	
	
	
	

	
	Rate of return per annum
	= 
	$60,000 / $600,000 = 10%

	Step 3: 
	
	
	

	
	Break-even point for each month
	=
	$30,000
	

	
	
	
	$3.5
	

	
	
	=
	8,571 units
	

	
	
	

	
	The fixed costs of $30,000 per month remain unchanged.
	

	

	
	Margin of safety
	=
	Sales volume – break-even volume

	
	(in units) for each month
	=
	10,000 units – 8,571 units

	
	
	=
	1,429 units

	
	(in %)
	=
	1,429 units / 10,000 units

	
	
	=
	14.29%

	2.  

The company has a margin of safety of 14.29%, which means the business will incur a loss if the sales volume is decreased by 14.29% or worse than that. As Mary says all are loyal customers, there is low possibility that the sales volume will drop by this amount and the margin is still comfortable even when the unit contribution is decreased.

3.  

When the unit contribution is decreased by $0.5, the rate of return for this investment is 10% which is still a reasonable return.  

4.  

Recommendation 
There is an 80% chance that the annual profit is $120,000 and the rate of return is 20%, and a 20% chance that the annual profit is $60,000 and the rate of return is 10%. Even in the second situation, the investment is sound as the return is reasonable and the risk is low, therefore, it is recommended that Eric acquires the business.


	Suggested answers 

	Activity 4 : Acceptance of a proposal

	
	
	
	

	Eric mixes up variable costs with fixed costs and draws an incorrect conclusion.

A variable cost is a cost that varies with some measure of output or activity, whereas a fixed cost is a cost that, in total, remains constant for a specified time period. The fixed cost $30,000 per month will not increase even if the sales volume is increased by 10,000 units.

Correct approach

The relevant cost is the variable cost which will increase as the sales volume increases. The correct approach is to compare the increase in contribution with the additional expenditure.  



	
	Additional contribution
	=
	10,000 units * $4 = $40,000

	
	
	=
	$40,000

	
	Additional expenditure
	=
	$10,000

	
	Incremental profit
	= 
	Additional contribution – Additional expenditure

	
	
	=
	$40,000 - $10,000

	
	
	=
	$30,000

	
	

	Conclusion

	As there is an increase of $30,000 in the profit, the proposal should be implemented. 


	Suggested Answers

	Activity 5: Solving Business Problem

	Step 1: 
	
	

	
	Increase in fixed cost per month
	=
	$10,000 * 20% = $2,000

	
	New fixed cost per month
	=
	$30,000 + $2,000

	
	
	=
	$32,000

	Step 2: 
	
	

	
	Profit for each month
	=
	Contribution – Fixed costs

	
	
	=
	10,000 units x $4 - $32,000

	
	
	=
	$8,000

	
	
	
	

	
	Profit for each year
	=
	$8,000 x 12 months = $96,000

	
	
	
	

	
	Rate of return per annum
	= 
	$96,000 / $600,000 = 16%


	Step 3: 
	
	

	
	Break-even point (units)

for each month
	=
	$32,000
	

	
	
	
	$4
	

	
	
	=
	8,000 units

	

	
	Margin of safety
	=
	Sales volume – break-even volume

	
	(in units) for each month
	=
	10,000 units – 8,000 units

	
	
	=
	2,000 units

	
	(in %)
	=
	2,000 units / 10,000 units

	
	
	=
	20%

	Recommendation
The company has a 20%, margin of safety which means the business will incur a loss if the sales volume is decreased by 20% or worse than that. As Mary says there are many loyal customers, there is a low possibility that the sales volume will drop by this amount and the margin is comfortable.
An 20% increase in fixed costs will reduce the rate of return by 4 percent to 16% resulting in a safety margin by 5 percentage points to 20%. The margin of safety is comfortable and the return is reasonable, so Eric should continue his business under the new situation.


	Suggested Answers and explanatory notes to students 


	Suggested answers 

	Activity 6: Adding chocolate mix topping on the cake

	Step 1: 
	
	

	
	New unit variable cost
	=
	$6 x 0.95 + $0.5 = $6.2

	
	New unit selling price
	=
	$10 + $1 = $11

	
	New Unit contribution
	=

=
	New unit selling price – New unit variable cost

$11 - $6.2 = $4.8

	
	New fixed costs per month
	
	

	
	Rent ($10,000 x 120%)
	=
	$12,000

	
	Salaries – shopkeepers 
	=
	$16,000

	
	Salaries - baker
	=
	 $9,500
	

	
	Operating expenses
	=
	 $4,000
	

	
	Flyers 5,000 x $0.5
	=
	 $2,500
	

	
	
	=
	$44,000

	Step 2: 
	
	

	
	New Break-even point (units) for each month
	=
	$44,000
	

	
	
	
	$4.8
	

	
	
	=
	9,167 units

	
	
	
	

	
	New Margin of safety
	=
	Sales volume – break-even volume

	
	(in units) for each month
	=
	11,000 units – 9,167 units

	
	
	=
	1,833 units

	
	(in %)
	=
	1,833 units / 11,000 units

	
	
	=
	16.7%

	

	
	New Profit for each month
	=
	Sales – Variable costs – Fixed costs 

	
	
	=
	Contribution – Fixed costs

	
	
	=
	11,000 units * $4.8 - $44,000

	
	
	=
	$8,800

	
	Profit for each year
	=
	$8,800 * 12 months = $105,600

	
	Annual rate of return 
	= 
	$105,600 / $600,000 = 17.6%


	Recommendation
The annual profit is $9,600 ($105,600 - $96,000) higher if the plan is implemented. However, the margin of safety is 3.3% lower in percent points ($20 % - $16.7%). The 16.6% margin of safety is still a comfortable margin and it is recommended that Eric  implement his plan. 


	Suggested answers and explanatory notes to students 


Activity 7: Boost Sales

	Required sales units to maintain the annual profit of $120,000
	=
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	=
	135,000 units


	Suggested answers


	Activity 8: Qualitative factors to be considered.


	1.
	Does the change require additional working capital?

	2.
	What is the opportunity cost to Eric in promoting the new product?

	3.
	Is it absolutely certain that the fixed operating costs will not change? There is one additional staff and there are more operations and sales costs. 

	4
	How accurate are the forecasts?

	5.
	Are supplier discounts sustainable in the foreseeable future? It seems that the supplier is very generous in providing discounts. 

	6.
	Is it possible to cut the advertising expenditures after the new product has been launched? 
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