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‘ WHAT'S COVERED

In this lesson, you will learn about a break-even analysis in the context of a company’s production

process. Specifically, this lesson will cover:
1. Defining Operating Leverage
2. Break-Even Analysis
3. Leverage Models
3a. Operating Leverage
3b. Degree of Operating Leverage

4. Benefits and Risks of Operating Leverage

1. Defining Operating Leverage

Operating leverage can be defined as the degree to which a firm incurs a combination of fixed and variable
costs. Specifically, it is the use of fixed costs over variable costs in production.

@ EXAMPLE Replacing production workers (variable cost) with robots (fixed cost).
Operating leverage is also a measure of how revenue growth translates into growth in operating income.

Recall that variable costs are those that change alongside the volume activity of a business, and fixed costs are
those that remain constant regardless of volume. Utilizing operating leverage will allow variable costs to be
reduced in favor of fixed costs; therefore, profits will increase more for a given increase in sales. This is, of
course, after the break-even point has been reached. In other words, because variable costs are reduced, each
sale will contribute a higher profit margin to the company.

Fixed costs and variable costs, together, comprise total costs.
As operating leverage increases, more sales are needed to cover the increased fixed costs. Therefore,
companies with low output would not benefit from increased operating leverage. Moreover, high levels of fixed
costs increase business risk, which is the inherent uncertainty in the operation of the business. Manufacturing



companies tend to invest heavily in fixed assets. Therefore, operating leverage is used much more than
financial leverage for these types of firms. Operating leverage also increases forecasting risk. Therefore, even
a small error made in forecasting sales can be magnified into a major error in forecasting cash flows.

Various measures can be used to interpret operating leverage. These include:

¢ Ratio of fixed costs to total costs
o Ratio of fixed costs to variable costs

o Degree of Operating Leverage (DOL)

All of these measures depend on sales. The ratios of fixed costs to total costs and fixed costs to variable costs
tell us that if the unit variable cost is constant, then as sales increase, operating leverage decreases. The DOL
tells us, as a percentage, that for a given level of sales and profit, a company with higher fixed costs has a

higher contribution margin — the marginal profit per unit sold. Therefore, its operating income increases more

rapidly with sales than a company with lower fixed costs (and correspondingly lower contribution margin).

B TERMS TO KNOW

Operating Leverage

A measure of how revenue growth translates into growth in operating income.

Variable Cost

A cost that changes with the change in volume of activity experienced by an organization.

Fixed Cost
A business expense that is not dependent on the level of goods or services produced by the

business.

2. Break-Even Analysis

Recall that operating leverage describes the relationship between fixed and variable costs. Having high
operating leverage, meaning having a larger proportion of fixed costs compared to variable costs, can lead to
much higher profits for a company. However, increasing operating leverage can also cause substantial losses
and puts more pressure on a business. The key to understanding the appropriate amount of operating
leverage lies in the analysis of the break-even point.

Break-even analysis tells a company how much it needs to sell in order to pay for an investment — or at what
point expenses and revenue are equal. To find the amount of units required to be sold in order to break even,
we simply divide the total fixed costs by the unit contribution margin.

& FORMULATO KNOW

Break-Even Formula

Break —Fven = Fixed Costs _ Fixed Costs
Unit Contribution Margin -~ Unit Net Revenue —Unit Variable Costs




Unit contribution margin can be thought of as the fraction of sales, or the amount of each unit sold, that
contributes to the offset of fixed costs. It is simply the unit net revenue minus the unit variable cost.

When sales have exceeded the break-even point, a larger contribution margin will mean greater increases in
profits for a company. By inserting different prices into the break-even formula, you will obtain a number of
break-even points — one for each possible price charged.

In the graph below, R1, R2, and R3 are revenues at different chosen prices. TC is the total cost curve and FC is

the fixed cost curve.
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Points A, B, and C are the break-even points. The break-even quantity at each selling price can be read off the
horizontal axis and the break-even price can be read off the vertical axis.

Break-even analysis helps to provide a dynamic view of the relationships between sales, costs, and profits. By
providing a better understanding of the amount of success an investment or project must attain, break-even
analysis gives companies a benchmark to compare to and an idea about what level of operating leverage will
be ideal to generate greater profits.

IN CONTEXT

Suppose a company has $1,000 in fixed costs, which includes costs for rent and insurance. The selling
price of the company's product is $20 and the variable cost for manufacturing the product is $5. What

is the break-even point?

Fixed Costs _ $1,000

- = 66.67 unit
Unit Nel Revenue — Unil Variable Cosis ~ $20— $5 units

Break —Even =

This company has to produce and sell 66.67 units in order to cover their total expenses. At this point,

they will just break even, making no profit.

® TERMTOKNOW

Break-Even Point



The point where total costs equal total revenue and the organization neither makes a profit nor

suffers a loss.

3. Leverage Models

3a. Operating Leverage

Operating leverage is largely predicated on fixed costs. When fixed costs are high and variable costs are low,
there is quite a bit of risk if the volume of production is low. However, strong increases in revenues will
eventually result in a substantially higher increase in profitability (as the relative impact of variable costs is
lower, and the fixed cost is being divided by a higher quantity).

The equations below will demonstrate this concept in practice and clarify the concept. What is important to
keep in mind is the importance of fixed costs compared to variable costs, and the impact this can have on

financial leverage.

IN CONTEXT

Suppose you own a business selling coffee. Each cup of coffee you sell costs you about $0.10 to make.
You want to beat out the competition on price, so you sell your coffees pretty low at $1.00/coffee. As

you can see, your variable cost is only 10% of the overall revenue.

The rest of those costs, plus the profit left over, fall into the fixed costs category. After being in
business for one year, you have spent a total of $100,000 acquiring the fixed assets you need,

including a small location, coffee machines, grinders, chairs, tables, and other random necessities.

If you sell one cup of coffee, you've spent $100,000.10 and made $1.00. Not so profitable at this point,
as you can see. Your fixed costs compared to your total costs is pretty much 100%. To find out where
you'll break even, simply subtract the variable cost from the sale price and divide that by the fixed

costs.

Fixed Costs _ $100,000
Unit Met Revenue —Unit Variable Costs ~ $1.00— $0.10

Break—Even= =111,111.11 units

Around your 111,111th cup of coffee, you'll find yourself just about even. After this point, pretty much
every cup of coffee you sell is 90% profit and 10% cost. Not bad, right? But it’ll take a lot of leverage to
get there, and therefore there is always the risk you’ll go out of business before you make it to your
111,111th cup of coffee.

Using the fixed costs and variable costs, the model of leverage that can be used is the ratio of fixed costs to
total costs.



& FORMULATO KNOW

Operating Leverage
Fixed Costs _ Fixed Costs
Total Costs Fixed Costs + Variable Costs

Operating Leverage =
3b. Degree of Operating Leverage

Calculating the overall degree of operating leverage is an important strategic consideration to make as often
as possible. The degree of operating leverage, or DOL, can be expressed as the overall change in operating
income compared to the overall change in sales:

& FORMULATO KNOW

Degree of Operating Leverage (DOL)
DOL = % change in ngratmg Income
% change in Sales

It is also useful to frame this as the operating margin, which compares the overall revenue to the overall
operating income. This is more of a snapshot of the current situation, while the DOL above is more in tune with

relative changes over time.

& FORMULATO KNOW

Operating Margin
Operating Income
Revenue

Operating Margin =

At the core of degree of operating leverage is the same concept discussed in the example above. The overall
amount gained per new unit sold changes based on the ratio between fixed and variable costs, and this change
is what is being modeled when talking about leverage.

BIG IDEA

After filtering out the fixed costs, increases in volume will increase both the overall variable expense and

the overall contribution.

4. Benefits and Risks of Operating Leverage

Leverage, in general, can be defined as any technique that is used to multiply gains and losses. By this
definition, the use of leverage creates risk, and thus will always necessitate a trade-off between risk and return.
As in any situation of this sort, added risk can produce benefits for a firm, but it can also lead to detrimental
consequences.

When considering the benefits of operating leverage, it is appropriate to consider the contribution margin, or
the excess of sales over variable costs. When variable costs are lower, the contribution of sales to profits will be
greater. In other words, a company with higher operating leverage has the potential to generate much larger
profits than a company with lower operating leverage.



@ EXAMPLE The variable costs for a software company, such as packaging and the cost of various media
devices (like CDs), are very low compared to its fixed costs, such as research and development. Therefore,
once a certain break-even point is reached, the contribution that sales make to profits is much higher than it
would be if a greater portion of the costs were variable.
Problems can arise if a company has very high fixed costs, and if a company has difficulty selling enough units to
break even on a particular investment. This is referred to as “business risk,” since it arises from the inherent risk
of doing business. In other words, the uncertainty of generating a necessary amount of sales is a dilemma all
businesses face. Just as the use of operating leverage can lead to greater profits, if a company is able to reach
a given break-even point, so too can the use of leverage drastically multiply losses if that point is not reached.

‘ SUMMARY

In this lesson, you learned that operating leverage is defined as the degree to which a company’s
operations rely on fixed costs (such as machinery) versus variable costs (such as workers). As operating
leverage increases, more sales are needed to cover the increased fixed costs. However, once fixed

costs are covered, profitability increases more quickly for a given increase in sales.

You also learned that there are different types of analysis a company can do to make decisions about
operating leverage. Break-even analysis allows a company to know how many sales they must
generate to balance revenue and costs at a given price. Two other useful leverage models are
operating leverage, which is the ratio of fixed costs to total costs, and degree of operating leverage,
which is the overall change in operating income compared to the overall change in sales. Performing

these analyses can help a company weigh the benefits and risks of operating leverage.

Best of luck in your learning!
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[ TERMS TOKNOW

Break-Even Point
The point where total costs equal total revenue and the organization neither makes a profit nor suffers a
loss.

Fixed Cost
A business expense that is not dependent on the level of goods or services produced by the business.

Operating Leverage

A measure of how revenue growth translates into growth in operating income.


https://courses.lumenlearning.com/catalog/boundlesscourses
https://creativecommons.org/licenses/by-sa/4.0/

Variable Cost
A cost that changes with the change in volume of activity experienced by an organization.

K FORMULAS TO KNOW

Break-Even Formula
Fixed Costs Fixed Costs

Lnit Contribution Margin B Lnit Net Revenue —Unit Variable Costs

Break —Even =

Degree of Operating Leverage (DOL)
% change in Operating Income

% change in Sales

DOL=

Operating Leverage
Fixed Costs Fixed Costs

Total Costs  Fixed Costs + Variable Costs

Operating Leverage =

Operating Margin
Operating Income
Revenue

Operating Margin=



