
BREAK-EVEN ANALYSIS
Linear programming is called a normative procedure because it prescribes the optimal solution to a problem. Breakeven analysis is a descriptive procedure because it simply describes relationships among variables; it then is up to the manager to make decisions.
The main objective of break-even analysis is to find the cut-off production volume from where a firm will make profit. Let
s  = selling price per unit 
v  = variable cost per unit 
FC  = fixed cost per period
 Q  = volume of production
The total sales revenue (S) of the firm is given by the following formula:
S = s   ×  Q
The total cost of the firm for a given production volume is given as
TC  = Total variable cost + Fixed cost
= v   ×  Q + FC
The linear plots of the above two equations are shown in Fig. 1.3. The intersection point of the total sales revenue line and the total cost line  is called
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Fig.  Break-even chart.
the break-even point. The corresponding volume of production on the X-axis is known as the break-even sales quantity. At the intersection point, the total cost is equal to the total revenue. This point is also called the no-loss or no-gain situation. For any production quantity which is less than the break-even quantity, the total cost is more than the total revenue. Hence, the firm will be making loss.
For any production quantity which is more than the break-even quantity, the total revenue will be more than the total cost. Hence, the firm will be making profit.
Profit  = Sales – (Fixed cost + Variable costs)
= s   ×  Q – (FC + v  ×  Q)
The formulae to find the break-even quantity and break-even sales quantity
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The contribution is the difference between the sales and the variable costs. The margin of safety (M.S.) is the sales over and above the break-even sales. The formulae to compute these values are
Contribution  = Sales – Variable costs
Contribution/unit  = Selling price/unit – Variable cost/unit
M.S.  = Actual sales – Break-even sales
=
Profit
Contribution
    M.S. as a per cent of sales = (M.S./Sales) ×100
× sales
EXAMPLE  Alpha Associates has the following details:
       Fixed cost = Rs. 20,00,000
Variable cost per unit = Rs. 100
Selling price per unit = Rs. 200
Find
(a) The break-even sales quantity, (b) The break-even sales
(c) If the actual production quantity is 60,000, find (i) contribution; and
      (ii) margin of safety by all methods.
Solution
Fixed cost (FC) = Rs. 20,00,000
Variable cost per unit (v) = Rs. 100
Selling price per unit (s) = Rs. 200
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sells more units than are represented by point A, it will realize a profit; selling be-
low that level will result in a loss.

Mathematically, the breakeven point (expressed as units of production or vol-
ume) is shown by the formula

TFC
P-VC

BP =

‘where
BP = breakeven point
TFC = total fixed costs
P = price per unit
VC = variable cost per unit

Assume that you are considering the production of a new garden hoe with a
curved handle. You have determined that an acceptable selling price will be $20.
You have also determined that the variable costs per hoe will be $15, and you have
total fixed costs of $400,000 per year. The question is, How many hoes must you
sell each year to break even? Using the breakeven model, you find that

TFC
BP=3"vc

400,000
BP=5%-15

BP = 80,000 units

Thus, you must sell eighty thousand hoes to break even. Further analysis would
also show that if you could raise your price to $25 per hoe, you would need to sell
only forty thousand to break even, and so on.

Total revenues Figure A.4

Breakeven Analysis

After total costs are determined and
graphed, the manager then graphs the to-
tal revenues that will be earned on differ-

\ Totalcosts  ent levels of sales. The regions defined by
the intersection of the two graphs show
loss and profit areas. The intersection itself
shows the breakeven point—the level of
sales at which all costs are covered but no
profits are earned.
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Figure Total Variable Cost
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Total variable cost is equal to the product of variable cost per unit and the volume that is
produced. Thus, if the variable cost per unit is $5 and the volume is 2,000 units, the total
variable cost is $5(2,000) = $10,000. Total variable cost is illustrated in Figure 1-5.

Total cost is the sum of fixed cost and total variable cost. Thus, if fixed cost for
the period during which the 2,000 units were produced was $7,000, then total cost (TC)
would be

7C = $7,000 + $5(2,000) = $17,000

The computation of total cost is summarized by the following formula:

TC=F+VQ 12)
where

F = fixed cost assigned
V = variable cost per unit
Q = volume or quantity

Total cost is illustrated in Figure 1-6.

Profit Recall that profit is the difference between total revenue and total cost. Using the
preceding illustrations where

Fixed cost = $7,000
Total variable cost = $10,000
Total revenue = $20,000

we can determine that profit is $3,000:

Profit = Total revenue — (Fixed cost + Total variable cost) (1-3)
=$20,000 —(§7.000  + $10,000)
= $3000





