FINANCIAL ANALYSIS
LESSON 10: BREAK EVEN ANALYSIS IN FINANCIAL PLANNING
COURSE INSTRUCTOR: DR CHARITY NJOKA (PHD)

By the end of the lesson, you should be able to 
1. Outline assumptions of CVP Analysis
2. Determine BEP in units and sales values using various techniques
3. Outline the limitations of CVP analysis

1.0 Introduction and Definitions
Break even analysis also called Cost volume Profit (CVP) analysis is the study of the interrelationship between costs, volume and profit at various levels of activities(Units sold).It tries to analyze the behavior of costs .i.e. variable and fixed given different levels of output. Cost-volume-profit analysis is also used to analyze the natural relationship between cost, volume, and profit in pricing decisions.  Only short-term operations are considered. The short term may be defined as a period too short to permit facilities expansion or contraction or other changes that might affect overall pricing relationships.  In the short run, costs can be of three general types:  1. Fixed Cost.  2. Variable Cost.  3. Semi-variable Cost. 

CVP is a powerful tool in making managerial decisions including marketing, production, investment, and financing decisions; 
1.How many units of its products must a firm sell to break even? 
2. How many units of its products must a firm sell to earn a certain amount of profit?
 3.Should a firm invest in highly automated machinery and reduce its labor force?
 4. Should a firm advertise more to improve its sales?

2.0 The Main Assumptions Required In C-V-P Analysis Are: 
1. The relationship holds only within the relevant range. The relevant range is a band of activity within which a given cost behavior is defined. 
2. The behavior of total cost and total revenue has reliably been determined and is lineal within the relevant range. 
3. All costs can be divided into fixed and variable such that mixed costs are decomposed into their fixed and their variable components. 
4. Selling prices are constant; therefore, we ignore quantity discounts. 
5. Efficiency and productivity remain the same so that we therefore ignore the learning curve effect. 
6. Prices of factors of production remain constant. 
7. There are no limiting factors 

Break-even analysis is a generally used method to study the Cost Volume Profit analysis.
This technique can be explained in two ways:
(i) It is concerned with computing the break-even point. At this point of production level and sales there will be no profit and loss i.e. total cost is equal to total sales revenue.
(ii) This technique is used to determine the possible profit/loss at any given level of production or sales

Break - even point in units= Fixed Cost / Contribution per unit

Where, Contribution (C) = Sales – Variable cost
EBIT = Sales – Variable cost – Fixed cost
2.1 Cost-Volume-Profit Graph
 CVP graphs can be used to gain insight into the behavior of expenses and profits. The basic CVP graph is drawn with Revenues in $ term on the vertical axis and unit sales on the horizontal axis. Total fixed expense is drawn first and then variable expense is added to the fixed expense to draw the total expense line. Finally, the total revenue line is drawn. The total profit (or loss) is the vertical difference between the total revenue and total expense lines. The break-even occurs at the point where the total revenue and total expenses lines cross. 

2.2 The Limitations of CVP Analysis 
A number of limitations are commonly mentioned with respect to CVP analysis: 
1) The analysis assumes a linear revenue function and a linear cost function. 
2) The analysis assumes that price, total fixed costs, and unit variable costs can be accurately identified and remain constant over the relevant range. 
3) The analysis assumes that what is produced is sold. 
4) For multiple-product analysis, the sales mix is assumed to be known.
5) The selling prices and costs are assumed to be known with certainty.

 3.0 Break-Even Analysis: 
Break-even analysis  can be accomplished in one of two ways. I)  Equation method ii)Contribution margin method. 
The two methods provide the same results, however some problems are easier to solve using the equation method, while others can be quickly solved using the contribution margin method. 

3.1 Break-Even Analysis and Target Profit Analysis:- 
Target profit analysis is concerned with estimating the level of sales required to attain a specified target profit. Break-even analysis is a special case of target profit analysis in which the target profit is zero. 
1. Basic CVP equations. Both the equation and contribution (formula) methods of break-even and target profit analysis are based on the contribution approach to the income statement. 
The format of this statement can be expressed in equation form as: Profits = Sales  Variable expenses  Fixed expenses 
In CVP analysis this equation is commonly rearranged and expressed as: Sales = Variable expenses + Fixed expenses + Profits

a. The above equation can be expressed in terms of unit sales as follows: 
Price  Unit sales = Unit variable cost  Unit sales + Fixed expenses + Profits
= Unit contribution margin  Unit sales = Fixed expenses + Profits
Unit sales = [Fixed expenses +Profits]/[ Contribution margin ratio]
= Contribution margin ratio== Contribution margin/Sales
b. The basic equation can also be expressed in terms of sales in Rs. using the variable expense ratio:
Sales = Variable expense ratio  Sales + Fixed expenses + Profits
= Sales = [Fixed expenses +Profits] / Contribution margin ratio
= Contribution margin/Sales
= Contribution margin ratio

2. Break-even point using the equation method. The break-even point is the level of sales at which profit is zero. It can also be defined as the point where sales total equals total expenses or as the point where total contribution margin equals total fixed expenses. Break-even analysis can be approached either by the equation method or by the contribution margin method. The two methods are logically equivalent.

a. The Equation Method—Solving for the Break-Even Unit Sales. This method involves following the steps in section (1a) above. Substitute the selling price, unit variable cost and fixed expense in the first equation and set profits equal to zero. Then solve for the unit sales.

b. The Equation Method—Solving for the Break-Even Sales in $. This method involves following the steps in section (1b) above. Substitute the variable expense ratio and fixed expenses in the first equation and set profits equal to zero. Then solve for the sales.

3. Break-even point using the contribution method. This is a short-cut method that jumps directly to the solution, bypassing the intermediate algebraic steps. 

a. The Contribution Method—Solving for the Break-Even Unit Sales. This method involves using the final formula for unit sales in section (1a) above. Set profits equal to zero in the formula. Break-even unit sales =Fixed expenses +$0/ Unit contribution margin

b. The Contribution Method—Solving for the Break-Even Sales in $ This method involves using the final formula for sales in section (1b) above. Set profits equal to zero in the formula. Break-even sales = Fixed expenses +$0 / Contribution margin ratio

4. Target profit analysis. Either the equation method or the contribution margin method can be used to find the number of units that must be sold to attain a target profit. In the case of the contribution margin method, the formulas are:
Unit sales to attain target profits =Fixed expenses +Target profits/ Unit contribution margin

In $ sales to attain target profits = Fixed expenses +Target profits/ contribution margin Ratio

NB. These formulas are the same as the break-even formulas if the target profit is zero.

3.2 Margin of Safety:- 
The margin of safety is the excess of budgeted (or actual) sales over the break-even volume of sales. It is the amount by which sales can drop before losses begin to be incurred. The margin of safety can be computed in terms of in Rs.: Margin of safety in Rs. = Total sales – Break-even sales or in percentage form:
Margin of safety percentage = Margin of safety in dollars/Total sales

Illustration
PLY produces and sells two products. The M sells for $ 7 per unit and has a total variable cost of $2.94 per unit, while the N sells for $15 per unit and has a total variable cost of $4.5 per unit. The marketing department has estimated that for every five units of M sold, one unit of N will be sold. The organization’s fixed costs total $36,000. 

Required: Calculate the breakeven point for PLY. 




Solution: 
1. Calculate contribution per unit         M 		N
       $ per unit        $ per unit
Selling price		 7.00		 15.00
Variable cost 		2.94		 4.50
Contribution 		4.06 		 10.50

2. Calculate contribution per mix = $ 4.06 x 5 + $ 10.50 x 1 = $ 30.80
Calculate the breakeven point in terms of the number of mixes
 = fixed costs / contribution per mix
= $.36,000 / $30.80 =  = 1,169 mixes (rounded)

3.    Calculate the breakeven point in terms of the number of units of products
      = (1,169 x 5) 5,845 units of M and (1,169 x 1) 1,169 units of N
4.Calculate the breakeven point in terms of revenue
= (5,845 x $7) + (1,169 x $15)
= $.40,915 of M and $17,535 of N
= $.58,450 in total

3.3 Further Aspects of CVP Analysis
 The usefulness of CVP analysis is restricted by its unrealistic assumptions, such as constant sales price at all levels of activity. 
However CVP has the advantage of being more easily understood by non-financial managers due to its graphical depiction of cost and revenue data. 
Advantages: 
(a) Graphical representation of cost and revenue data (breakeven charts) can be more easily understood by non-financial managers.
 (b) A breakeven model enables profit or loss at any level of activity within the range for which the model is valid to be determined, and the C/S ratio can indicate the relative profitability of different products. 
(c) Highlighting the breakeven point and the margin of safety gives managers some indication of the level of risk involved.
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