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Chapter 5: Marketing and Accounting Fundamentals
(Keeping Your Nose above Water)

When a new retail store opens in your neighbourhood strip mall, you wonder whether it will still be running six months or a year from now. Do its owners know how much merchandise they have to sell to cover their costs? Will any money be left over to help grow the business? 
	While the numbers vary, approximately 15% of new companies in Canada go out of business in their first year of operations. This number rises to 38% by the third year and to a staggering 49% over the first five years.[footnoteRef:1] Why do so many new businesses fail? Economic conditions, the fierceness of competition, changing consumer tastes, or even changes in taxes all contribute to the problem, but one of the most common reasons businesses fail is poor tracking of their basic financial numbers.  [1:  Eileen Fisher and Rebecca Reuber, The State of Entrepreneurship in Canada: February, 2010, (Ottawa, ON: Small Business and Tourism Branch, Industry Canada), 9, www.ic.gc.ca/eic/site/061.nsf/vwapj/SEC-EEC_eng.pdf/$file/SEC-EEC_eng.pdf.] 

	So if you want your own business to succeed, you need to understand its financial side. You need to be able to answer questions like the following:
· How does the money leave the business through costs and expenses?
· How does the money come into the business through revenue, which is determined by both the price tags on the merchandise and the volume at which that merchandise sells?
· What is the minimum amount of revenue that is needed to cover the costs?
· What is the resulting profitability of the business?
	
The next three chapters introduce the concepts behind the key numbers in any business.
· This chapter introduces the global model of the relationship between costs and revenues. It shows the overall cost structure of a business and introduces models for developing total costs and total revenues. It explains how you calculate net income and contribution margins. Armed with all of this knowledge, you can then answer the break-even question: How much does the business need to sell to cover its costs?
· Chapter 6 explores merchandising, including methods of calculating the cost of an individual product along with setting its associated retail price, and the impact of markup and markdown decisions.
· Chapter 7 delves into cost elements that the accounting department typically handles, including sales and property taxes, the mathematics of invoicing, and how to handle currency conversions properly.

Outline of Chapter Topics

5.1: Cost-Revenue-Net Income Analysis (Need to Be in the Know)
5.2: Break-Even Analysis (Sink or Swim)


5.1: Cost-Revenue-Net Income Analysis
(Need to Be in the Know)
	
The end of the month is approaching, and bills are coming due. As you sit at your kitchen table trying to figure out your budget for next month, you wonder whether you will be able to afford that concert you had been planning on attending. Some of your costs remain unchanged from month to month, such as your rent, Internet service, gym membership, and insurance. Other costs tend to fluctuate with your usage, such as your utilities, cellphone bill, vehicle fuel, and the amount of money spent on recreational activities. Together, these regular and irregular costs total to next month's costs. 
	Examining a few recent paycheque stubs, you calculate the average monthly net income you bring home from your hourly cashier position at Sobeys. The exact amount of each paycheque, of course, depends on how many hours you work. Besides your short-term costs, you need to start saving for next year's tuition. Therefore, your budget needs to include regular deposits into your savings account to meet that goal. Once you have put your bills, paycheques, and goals together, you hope that your budget will balance. If there is a shortfall, you will have to miss out on those concert tickets.
	Budgeting at work is no different in principle from your home budget. Businesses also need to recognize the different types of costs they incur each month, some of which remain the same and some of which fluctuate. Businesses need to pay for these costs by generating revenues, which correspond to your paycheque. As with your education goals, businesses also require profits to grow.  A business needs to understand all of these numbers so it can plan its activities realistically.
	This section explores the various types of costs and establishes a model relating total costs to total revenues to determine total profitability levels. You will then apply this model to see how the sale of an individual product contributes to covering costs and how each product individually contributes to overall profitability.

Types of Costs
	
A cost is an outlay of money required to produce, acquire, or maintain a product, which includes both physical goods and services. Costs can come in three forms:
1. A fixed cost is a cost that does not change with the level of production or sales (call this "output" for short). In other words, whether the business outputs nothing or outputs 10,000 units, these costs remain the same. Some examples include rent, insurance, property taxes, salaries unrelated to production (such as management), production equipment, office furniture, and much more. Total fixed costs are the sum of all fixed costs that a business incurs.
2. A variable cost is a cost that changes with the level of output. In other words, if the business outputs nothing there is no variable cost. However, if the business outputs just one unit (or more) then a cost appears. Some examples include material costs of products, production labour (hourly or piecework wages), sales commissions, repairs, maintenance, and more. Total variable costs are the sum of all variable costs that a business incurs at a particular level of output.
3. A blended cost is a cost that comprises both fixed cost and variable cost components. In other words, a portion of the total cost remains unchanged while another portion depends on the output. For calculation purposes, you must separate a blended cost into its fixed and variable cost components. A few examples will illustrate the concept of blended costs:
· Residential natural gas bills from Manitoba Hydro include a fixed charge per month of $14 plus charges for cubic metres of actual consumption based on transportation, distribution, and primary and supplemental gas rates. In this situation, the $14 is a fixed cost while the actual consumption of natural gas is a variable cost.
· A cellphone bill includes a fixed charge for the phone service plus any additional charges for usage, such as long distance, texting, or data.
· If employees are paid a salary plus commission, then their salaries represent fixed costs while their commissions are a variable cost.
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In calculating business costs, fixed costs are commonly calculated on a total basis only since the business incurs these costs regardless of any production. However, variable costs are commonly calculated both on a total and per-unit basis to reveal the overall cost along with the cost associated with any particular unit of output. When these variable costs are assigned on an individual basis it is called a unit variable cost. The calculation of unit variable cost has a further benefit because it allows managers to explore how the total business costs vary at different levels of output.

VC is Unit Variable Cost: The unit variable cost is an adapted simple average formula (Formula 3.3) with specific definitions for the data and the quantity. The end result of the calculation is the typical or average variable cost associated with an individual unit of output. Being a dollar cost, the unit variable cost is rounded to two decimals.
TVC is Total Variable Cost: The total variable costs in dollars that were incurred at a particular level of output. In the simple average formula, this is represented by the symbol Σx, which stands for the total of all pieces of data.





Formula 5.1 – Unit Variable Cost:   VC = n is Level of Output: In the simple average formula, n represented the number of pieces of data. For this chapter, the definition is further specified to represent the total number of units produced or sold or the total output that incurred the total variable costs.
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Follow these steps to calculate the unit variable cost: 
Step 1: Identify all fixed, variable, and blended costs, along with the level of output. For variable costs, understand any important elements of how the cost is structured. For blended costs, separate the costs into variable and fixed components.
Step 2: Calculate the total variable cost (TVC) by totalling all variable costs at the indicated level of output. This involves taking any known unit variable costs and multiplying each by the level of output.
Step 3: Divide the total variable cost by the total level of output by applying Formula 5.1.
[image: ]Assume a company produces 10,000 units and wants to know its unit variable cost. It incurs production labour costs of $3,000, material costs of $1,875, and other variable costs totalling $1,625.
Step 1: In this case, all costs are variable costs (production labour and material costs are always variable). The level of output is n = 10,000 units.
Step 2: Total all variable costs together to get TVC = $3,000 + $1,875 + $1,625 = $6,500.
Step 3: Apply Formula 5.1 to arrive at VC = $6,500 / 10,000 = $0.65. This means that, on average, the variable cost associated with one unit of production is $0.65.
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The definitions of variable, fixed, and blended costs along with their typical associated examples represent a simplified view of how the real world operates. The complexities involved in real-world business costs complicate the fundamentals of managing a business. Therefore, here is how this textbook addresses the complexities of atypical operations, changing fixed costs, and decreasing unit variable costs:
1. Atypical Operations. Although there are "normal" ways that businesses operate, there are also businesses that have atypical operations. What is a fixed cost to one business may be a variable cost to another. For example, rent is usually a fixed cost. However, some rental agreements include a fixed base cost plus a commission on the operational output. These rental agreements form blended costs. This textbook does not venture into any of these atypical costs and instead focuses on common cost categorizations.
2. Changing Fixed Costs. In real-world applications, fixed costs do not remain flat at all levels of output. As output increases, fixed costs tend to move upwards in steps. For example, at a low level of output only one manager (on salary) may be needed. As output increases, eventually another manager needs to be hired, perhaps one for every 20,000 units produced. In other words, up to 20,000 units the fixed costs would be constant, but at 20,001 units the fixed costs take a step upwards as another manager is added. The model presented in this textbook does not address these upward steps and treats fixed costs as a constant at all levels of output.
3. Decreasing Unit Variable Costs. Production tends to realize efficiencies as the level of output rises, resulting in the unit variable cost dropping. This is commonly known as achieving economies of scale. As a consumer, you often see a similar concept in your retail shopping. If you purchase one can of soup, it may cost $1. However, if you purchase a bulk tray of 12 cans of soup it may cost only $9, which works out to 75¢ per can. This price is lower partly because the retailer incurs lower costs, such as fewer cashiers to sell 12 cans to one person than to sell one can each to 12 different people. Now apply this analogy to production. Producing one can of soup costs 75¢. However, a larger production run of 12 soup cans may incur a cost of only $6 instead of $9 because workers and machines can multitask. This means the unit variable cost would decrease by 25¢ per can. However, the model in this textbook assumes that unit variable costs always remain constant at any given level of output.

	Example 5.1A: Knowing Your Costs

	You are considering starting your own home-based Internet business. After a lot of research, you have gathered the following financial information:
	Dell computer 
	$214.48 monthly lease payments

	Office furniture (desk and chair)
	$186.67 monthly rental 

	Shaw high-speed Internet connection
	$166.88 per month

	Your wages
	$30 per hour

	Utilities
	$13 per month plus $0.20 per hour usage

	Software (and ongoing upgrades)
	$20.00 per month

	Business licences and permits
	$27.00 per month

	Google click-through rate
	$10.00 per month + $0.01 per click payable as total clicks per sale


Generating and fulfilling sales of 430 units involves 80 hours of work per month. Based on industry response rates, your research also shows that to achieve your sales you require a traffic volume of 34,890 Google clicks. On a monthly basis, calculate the total fixed cost, total variable cost, and unit variable cost.

	Plan
	Calculate the monthly total fixed costs (TFC), total variable costs (TVC), and the unit variable cost (VC).

	Understand
	What You Already Know
There are three different types of costs. Other known information includes:
n = 430 units	Hours = 80
Google clicks = 34,890

	How You Will Get There
Step 1: Sort the costs into fixed and variable. Separate the components for blended costs. You can total the fixed costs to arrive at the total fixed costs, or TFC.
Step 2: Calculate variable costs, then total them to arrive at the total variable cost, or TVC.
Step 3: Apply Formula 5.1 to calculate the unit variable cost.

	Perform
	Step 1:
	Fixed Costs
	Variable Costs

	Dell computer
	$214.48
	Wages
	$30.00 per hour

	Office furniture
	$186.67
	Utilities (blended cost)
	$0.20 per hour

	Shaw high-speed Internet
	$166.88
	Google clicks (blended cost)
	$0.01 per click

	Utilities (blended cost)
	$13.00 only
	
	

	Software
	$20.00
	
	

	Business licences/permits
	$27.00
	
	

	Google clicks (blended cost)
	$10.00 only
	
	

	TOTAL FIXED COSTS
	TFC = $638.03
	
	


Step 2: TVC = ($30.00 × hours) + ($0.20 × hours) + ($0.01 × Google clicks)
	       = ($30.00 × 80) + ($0.20 × 80) + ($0.01 × 34,890) = $2,764.90
Step 3:  

	Present
	Seven components make up the fixed costs: the computer, furniture, Internet service, fixed utilities, software, licences/permits, and the fixed Google cost, all totalling $638.03. Three components make up the variable costs: wages, hourly utilities, and Google clicks, totalling $2,764.90. The average unit variable cost is $6.43 per unit sold. 



Net Income Using a Total Revenue and Total Cost Approach
	
Most businesses are "for-profit" businesses, meaning that they operate to make money. In Example 5.1A, you figured out the total fixed costs, total variable costs, and the unit variable cost for your Internet business. However, you left unanswered one of the most important questions in business: If you sell the planned 430 units, are you profitable? Is there any money left after you pay for all of those fixed and variable costs? You must also remember that 430 units is just an estimate. What happens if you sell only 350 units? What happens if you sell 525 units? What happens if you decide to pay yourself a higher wage?
	There are no guarantees in business, and the future is always uncertain. Successful business managers plan for the future and perform many “what-if” scenarios to answer questions such as those above. This section develops a model for calculating total net income based on total revenues and total costs. The model allows managers to analyze various scenarios and determine the impact on profitability.
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NI is Net Income: Net income is the amount of money left over after all costs are deducted from all revenues. If the number is positive, then the business is profitable. If the number is negative, then the business suffers a loss since the costs are exceeding the revenues. Note that many companies use the terms net earnings or net profit instead of the term net income.  Net income is based on a certain level of output. This model assumes that the number of units that are produced or purchased (for resale) by the company exactly matches the number of units that are output or sold by the company. Therefore, the model does not consider inventory and its associated costs.




TFC + n(VC) is Total Costs: This term in the formula calculates how much money is spent to generate the revenue. Total cost is the sum of all costs for the company, including both the total fixed costs and total variable costs. Two terms make up the costs: Total fixed costs (TFC) are a constant since these costs do not change with the level of output; total variable costs, represented mathematically by n(VC), are the level of output multiplied by the unit variable cost.
n(S) is Total Revenue: This term in the formula calculates how much money or gross income the sale of the product at a certain output level brings into the organization. Total revenue is the entire amount of money received by a company for selling its product, calculated by multiplying the quantity sold by the selling price.







Formula 5.2 – Net Income Using a Total Revenue and Cost Approach: 
  NI = n(S) − (TFC + n(VC))VC is Unit Variable Cost: From Formula 5.1, this is the average variable cost associated with an individual unit of output.
n is Level of Output: The number of units produced or sold or the output that incurred all of the variable costs.

S is Unit Selling Price: The unit selling price of the product. 

TFC is Total Fixed Costs: The total of all costs that are not affected by the level of output. 
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Follow these steps to calculate net income using a total revenue and total income approach: 
Step 1: Calculate the total revenue. This requires identifying the unit selling price of the product and multiplying it by the level of sales.
Step 2: Calculate your total costs. This requires identifying and separating costs into fixed and variable components. Fixed costs are totalled to arrive at the total fixed cost. Total variable costs are either known or can be calculated through multiplying the unit variable cost by the level of output.
Step 3: Calculate the net income by applying Formula 5.2.
[image: ]For example, assume that last month a company incurred total variable costs of $10,000 in the course of producing 1,000 units. For next month it forecasts total fixed costs of $5,000 and all variable costs remaining unchanged. Projected production for next month is 1,200 units selling for $25 each. You want to estimate next month’s net income.
Step 1: Using Formula 5.2, you calculate total revenue from n(S), or the total level of output multiplied by the price of the product. If you project sales of 1,200 units (n) at $25 each (S), then the total forecasted revenue is 1,200($25) = $30,000.
Step 2: Total fixed costs, or TFC, are $5,000. To get the total variable costs, you must resolve n(VC). You calculate the unit variable cost, or VC, with Formula 5.1. Using the current month figures, you see VC = $10,000 ÷ 1,000 = $10. If the projected level of output is 1,200 units, then the total variable costs are 1,200($10) = $12,000.
Step 3: Applying Formula 5.2 you have NI = Total Revenue − Total Costs = $30,000 – ($5,000 + $12,000) = $13,000. Based on the numbers, you forecast net income of $13,000 for next month. 
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[image: ]The Texas Instruments BAII Plus calculator is programmed with a version of Formula 5.2. The function is called Brkevn, and you access it by pressing 2nd and then the number six key. The relationship between the formula symbols and the calculator symbols is displayed in the table below. 
	Variable
	Formula 5.2 Notation
	Calculator Notation

	Total fixed cost
	TFC
	FC

	Unit variable cost
	VC
	VC

	Price per unit
	S
	P (for price)

	Net income
	NI
	PFT (for profit)

	Level of output
	n
	Q (for quantity)


To solve Formula 5.2 for the PFT or any other variable, enter data into all of the above variables except one. Keying in a variable requires inputting the value and pressing Enter. Use  and  to scroll through the display. When you are ready, scroll to the unknown variable and press CPT.
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An easy way to remember Formula 5.2 is to understand what the formula represents. As explained, the calculation of n(S) multiplies quantity by price to produce the total revenue. The (TFC + n(VC) takes the total fixed costs and adds the total variable costs (which is a function of quantity multiplied by unit variable cost) to arrive at the total cost. Therefore, Formula 5.2 expressed more simply is:
Net Income = Total Revenue − Total Cost

[image: Lost in thought by hefedute]  Give It Some Thought

In the following situations, explain what would happen to net income and why.
1. The selling price is raised.
2. The hourly wages of production workers are increased to match the increase in the consumer price index.
3. The level of output decreases.
4. Your insurance company lowers your insurance premiums because your company has had no claims in the past year.
Solutions:
1. Net income increases because the total revenues increase with no similar increase in costs.
2. Net income decreases because the hourly wages of production workers are variable costs. If the costs go up, then less money is left over.
3. Net income decreases because both total revenue and total variable costs drop; however, the fixed costs remain the same, so there is less revenue to cover proportionally higher costs.
4. Net income increases because the insurance premium is a fixed cost that has become smaller. With lower costs, more money is left over.










	Example 5.1B: Running Your Internet Business

	Recall from Example 5.1A that you are considering starting your own home-based Internet business. The following information is known:  
FC = $638.03	VC = $6.43	forecasted n = 430
Based on these numbers, calculate:
1. The forecasted net income if your price per unit is $10.
2. The dollar change in net income if you decide to pay yourself a higher wage of $35.38 per hour instead of $30.00 per hour while still working 80 hours. Note the total variable costs excluding wages were $364.90.
3. The dollar change in net income if sales are 30% lower than your initial forecast, ignoring part (b) calculations.

	Plan
	a. You need to determine net income (NI) using the revenue and cost numbers.
b. Recalculate the total variable cost (TVC) to determine the impact of the higher wage. Then calculate the change in net income (NI).
c. c. Modify the level of output (n) and calculate the change in net income (NI).

	Understand
	What You Already Know
The costs, level of output, and price are known:
FC = $638.03	      VC = $6.43 forecasted n = 430     S = $10

For part (b), the total variable costs excluding wages are known:
TVC (excluding wages) = $364.90 New wage = $35.38
Hours = 80

For part (c), the change in the level of output is known:
∆% = −30%
	How You Will Get There
a. Step 1: Calculate total revenue at the forecasted output.
Step 2: Calculate total costs at the forecasted output.
Step 3: Apply Formula 5.2.
b. Step 1: Total revenue is unchanged since the output has not changed.
Step 2: Fixed costs are unchanged. Recalculate the total variable costs by adding the new wages to the total variable costs excluding wages. By rearranging Formula 5.1, you can see TVC = n(VC). Therefore, substitute TVC in place of n(VC) in Formula 5.2.
Step 3: Apply Formula 5.2 to recalculate the new net income. Compare to net income in part (a) and determine the change.
c. Step 1: The revised level of output is a percent change calculation where ∆% = −30% and OLD = 430. Solve Formula 3.1 for New. Once New is known, recalculate total revenue.
Step 2: Fixed costs are unchanged. Recalculate total variables costs using the revised level of output.
Step 3: Apply Formula 5.2 to recalculate the new net income. Compare to net income in part (a) and determine the change.

	Perform
	a. Step 1: Total revenue = n(S) = 430($10) = $4,300
Step 2: TFC = $638.03; 
            TVC = n(VC) = 430($6.43) = $2,764.90
Step 3: NI = $4,300 – ($638.03 + $2,764.90) = $897.07
b. Step 1: Total revenue = $4,300
Step 2: TFC = $638.03; 
             TVC = $364.90 + ($35.38 × 80 hours) = $3,195.30
Step 3: NI = $4,300 − ($638.03 + $3,195.30) = $466.67
            Change in NI = $466.67 − $897.07 = −$430.40
c. Step 1: −30
            −129 = New − 430            301 = New
            Total revenue = 301($10) = $3,010
Step 2: TFC = $638.03; TVC = 301($6.43) = $1,935.43
Step 3: NI = $3,010 – ($638.03 + $1,935.43) = $436.54
            Change in NI = $436.54 − $897.07 = −$460.53
	Calculator Instructions
[image: ]

	Present
	Under the initial scenario, a net income of $897.07 on sales of 430 units is forecast. If you pay yourself a higher wage of $35.38 per hour, your net income decreases by $430.40 to $466.67. If your forecast is inaccurate and is lower by 30%, then your net income is reduced by $460.53, resulting in a lower net income of $436.54.



Net Income Using a Total Contribution Margin Approach
	
In Example 5.1B, you learned that if you sell the projected 430 units of product for your Internet business, the total net income is $897.07. What if you sold 431 units of the product? How would your net income change? Clearly it should rise, but by how much? One approach to answering this question is to rerun the numbers through Formula 5.2, revising the total revenues and total variable costs to calculate a new net income. This new net income can then be compared against the existing net income to determine how it changed. This is a multistep approach and involves a lot of work. An alternative approach explored in this section involves using a unit contribution margin to calculate the net income. The benefit of this approach is that with minimal calculations you can easily assess the impact of any change in the level of output.
In accounting and marketing, the contribution margin is the amount that each unit sold adds to the net income of the business. This approach allows you to understand the impact on net income of each unit sold, and Section 5.2 will explain its further benefit of allowing for a straightforward calculation of a break-even point. The contribution margin determines on a per-unit basis how much money is left over after unit variable costs are removed from the price of the product. This leftover money is then available to pay for the fixed costs. Ultimately, when all fixed costs have been paid for, the leftover money becomes the profits of the business. If not enough money is left over to pay for the fixed costs, then the business has a negative net income and loses money.
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The difference between the increase in the total revenue and the increase in the total variable costs is how much the sale of an individual product contributes toward the change in your net income. Formula 5.3 expresses this relationship.



S is Unit Selling Price: The unit selling price of the product.
CM is Unit Contribution Margin: This is the amount of money that remains available to pay for fixed costs once the unit variable cost is removed from the selling price of the product.



Formula 5.3 – Unit Contribution:   CM = S − VCVC is Unit Variable Cost: The typical or average variable cost associated with an individual unit of output, as determined from Formula 5.1.





	If you have no units sold, your net income is negative and equal to the total fixed costs associated with your business, since there is no offsetting revenue to pay for those costs. With each unit sold, the contribution margin of each product is available to pay off the fixed costs. Formula 5.4 expresses this relationship when calculating net income.
n is Level of Output: The number of units produced or sold or the output that incurred all of the variable costs.
NI is Net Income: The amount of money left over after all costs have been paid is the net income. If the number is positive, then the business is profitable. If the number is negative, then the business suffers a loss.



Formula 5.4 – Net Income Using Total Contribution Margin Approach:   NI = n(CM) − TFCn(CM) is Total Contribution Margin: This term in the formula calculates how much money is left over to pay the total fixed costs. Use the contribution margin calculated in Formula 5.3 and multiply it by the level of output to determine the total monies remaining after all variable costs are paid.
TFC is Total Fixed Cost: The total of all costs that are not affected by the level of output.
CM is Unit Contribution Margin: The amount of money per unit remaining after variable costs have been paid. It is available to cover fixed costs. Calculate the unit contribution margin by taking the unit selling price and subtracting the unit variable cost as per Formula 5.3.
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Follow these steps to calculate the net income using a contribution margin approach: 
Step 1: If unit information is known, apply Formula 5.3 and calculate the unit contribution margin by subtracting the unit variable cost from the selling price. This may or may not require you to use Formula 5.1 to calculate the unit variable cost.
Step 2: Calculate the total contribution margin by multiplying the contribution margin with the associated level of output.
Step 3: Calculate the total fixed costs by adding all fixed costs.
Step 4: Based on the level of output, calculate the net income by applying Formula 5.4.
For example, using the contribution margin approach, calculate the net income for a product that sells for $75, has unit variable costs of $31, total fixed costs of $23,000, and total sales of 800 units. 
Step 1: The unit contribution margin is calculated from Formula 5.3. If the product sells for $75 and has unit variable costs of $31, then CM = $75 − $31 = $44. This means that every unit sold has $44 left over to contribute toward fixed costs.
Step 2: Now convert that into a total contribution margin. The first part of Formula 5.4 calculates total contribution margin through n(CM). With sales of 800 units, the total contribution margin is 800($44) = $35,200.
Step 3: Total fixed costs are known: TFC = $23,000.
Step 4: Apply Formula 5.4, which translates to Net Income = Total contribution margin − Total fixed costs, or $35,200 − $23,000 = $12,200.
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When you work with Formula 5.4, sometimes unit information may not be known. Instead, you might just have a single aggregate number representing the total contribution margin for which somebody has already taken the total revenue and subtracted the total variable costs. In this case, skip step 1 and take the provided total contribution margin as the answer for step 2 with no calculations necessary.

	Example 5.1C: The Contribution Margin for Your Internet Business

	Continuing with Examples 5.1A and 5.1B, calculate the unit contribution margin and net income using the contribution margin approach. From the previous examples, recall the unit variable cost is $6.43, unit selling price is $10, total fixed costs are $638.03, and the projected sales are 430 units.

	Plan
	Calculate the unit contribution margin (CM) followed by the net income (NI) using the contribution margin approach.

	Understand
	What You Already Know
The cost, price, and sales information are known:
VC = $6.43	S = $10
TFC = $638.03	n = 430
	How You Will Get There
Step 1: Calculate the unit contribution margin using Formula 5.3.
Step 2: Calculate the total contribution margin by multiplying the unit contribution margin times the level of output.
Step 3: Determine the total fixed costs.
Step 4: To calculate net income, apply Formula 5.4.

	Perform
	Step 1: CM = $10.00 − $6.43 = $3.57
Step 2: n(CM) = 430($3.57) = $1,535.10
Step 3: TFC = $638.03
Step 4: NI = $1,535.10 − $638.03 = $897.07
	Calculator Instructions
[image: ]

	Present
	When a product sells for $10, $6.43 goes toward paying for the variable costs of your business, leaving $3.57 as your unit contribution margin. This means that for every unit increase in sales, your net income rises by $3.57. Thus, if you sell 430 units you have a total contribution margin of $1,535.10, which results in a net income of $897.07 after removing fixed costs of $638.03.



Contribution Rates
	
It is difficult to compare different products and their respective dollar amount contribution margins if their selling prices and costs vary widely. For example, how do you compare a unit contribution margin of $1,390 (selling price of $2,599.99) on a big screen television to a unit contribution margin of $0.33 on a chocolate bar (selling price of $0.67)? On a per-unit basis, which contributes relatively more to fixed costs? To facilitate these comparisons, the products must be placed on equal terms, requiring you to convert all dollar amount contribution margins into percentages. A contribution rate is a contribution margin expressed as a percentage of the selling price.
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Your choice between two formulas for calculating a contribution rate depends on whether you have unit information or only aggregate information. Both formulas are adaptations of Formula 2.2 (Rate, Portion, Base).
	If unit information is known, including the unit variable cost and unit selling price, then calculate the contribution rate using unit information as expressed in Formula 5.5.

CR is Contribution Rate: This represents the percentage of the unit selling price that is available to pay for all of the fixed costs of the business. When all fixed costs are paid for, this percentage is the portion of the selling price that will remain as profit. In Formula 2.2, this is the rate.
CM is Unit Contribution: Calculated through Formula 5.3, this is the unit dollar amount that is left over after you subtract the unit variable costs from the unit selling price of the product. In Formula 2.2, this is the portion.




 Formula 5.5: Contribution Rate if Unit Information Is Known): S is Unit Selling Price: The unit selling price of the product. In Formula 2.2, this is the base.
× 100 is Percent Conversion: The contribution rate is always expressed as a percentage.






If any unit information, including the unit variable cost or unit selling price, is unknown or unavailable, then you cannot apply Formula 5.5. Sometimes only aggregate information is known. When total revenue and total variable costs for any product are known or can at least be calculated, then you must calculate the contribution rate from the aggregate information as expressed in Formula 5.6.

TVC is Total Variable Costs: This is the total cost associated with the level of output. When total variable costs are subtracted from the total revenue, the remainder represents the portion of money left over to pay the fixed costs.
CR is Contribution Rate: This represents the percentage of the unit selling price that is available to pay for all of the fixed costs of the business.



 Formula 5.6: Contribution Rate if Aggregate Information Is Known:  TR is Total Revenue: This is the total amount of money that the company has received from the sale of the product.
× 100 is Percent Conversion: The contribution rate is always expressed as a percentage.






[image: cartoon cogs by tonyhewison]How It Works

Follow these steps to calculate a contribution rate: 
Step 1: Identify the required variables and calculate the margin, if needed.
· If unit information is known, this requires you to calculate the unit contribution margin. Otherwise, calculate the unit contribution margin by applying Formula 5.3. You must identify the unit selling price.
· If aggregate information is known, you need to identify total revenue and total variable costs.
Step 2: Calculate the contribution rate.
· If unit information is known, apply Formula 5.5.
· If only aggregate information is known, apply Formula 5.6.
[image: ]	As an example of these steps, recall earlier that you wanted to compare the relative contributions of the big screen television and the chocolate bar. The television sells for $2,599.99 and has a unit contribution margin of $1,390. The chocolate bar sells for $0.67 and has a unit contribution margin of $0.33. Notice that the information being provided is on a per-unit basis. Calculate the contribution rate of each product.
Step 1: The contribution margins are known. For the television, CM = $1,390, and for the chocolate bar, CM = $0.33.
Step 2: Applying Formula 5.5, the television CR = $1,390.00 ÷ $2,599.99 × 100 = 53.4617%, while the chocolate bar CR = $0.33 ÷ $0.67 × 100 = 49.2537%. It is now evident from the contribution rate that 4.208% more of the television’s selling price is available to pay for fixed costs as compared to the chocolate bar’s price.
Now change the facts. This time, assume there is no unit information. Instead, the television’s total revenue is $129,999.50 and associated total variable costs are $60,499.50. The chocolate bar has total revenue of $3,886.00 with total variable costs of $1,972.00. Based on this information, you are to determine the product with the higher contribution rate.
Step 1: The aggregate numbers are known for both products. For the television, TR = $129,999.50 and TVC = $60,499.50. For the chocolate bar, TR = $3,886.00 and TVC = $1,972.00.
Step 2: Applying Formula 5.6, the television while the chocolate bar   You have reached the same conclusion as above.

[image: Lost in thought by hefedute]  Give It Some Thought

In each of the following situations, what would happen to the contribution rate and why?
1. The selling price is raised.
2. The hourly wages of production workers are increased to match the increase in the consumer price index.
3. The level of output decreases.
4. Your insurance company lowers your insurance premiums because your company has had no claims in the past year.
Solutions:
1. The contribution rate increases, since raising the price increases the unit contribution margin.
2. The contribution rate decreases, since total variable costs rise, eroding some of the unit contribution margin.
3. There is no effect on the contribution rate. The level of output is not a factor in calculating the contribution rate.
4. There is no effect on the contribution rate since the insurance premiums are a fixed cost. Fixed costs are not a factor in calculating contribution rates.








	Example 5.1D: Understanding the Contribution Rate of Your Internet Business

	Continuing with your ongoing Internet business from the three previous examples, calculate the contribution rate using both the unit and aggregate methods and show how they arrive at the same number. Remember that you are selling products for $10 each, your unit contribution margin is $3.57, total revenue is projected at $4,300, and total variable costs are $2,764.90.

	Plan
	Your goal is to calculate the contribution rate (CR) using both the unit and aggregate methods.

	Understand
	What You Already Know
Step 1: Prices, margins, revenue, and costs are known:
S = $10	              CM = $3.57	
TR = $4,300	TVC = $2,764.90
	How You Will Get There
Step 2a: Using the unit method, apply Formula 5.5.

Step 2b: Using the aggregate method, apply Formula 5.6.


	Perform
	Step 2a: 
Step 2b: 

	Present
	Under both the unit and aggregate method, your contribution rate equals 35.7%. This means that every time you sell a $10 product, 35.7% of the revenue remains after recovering the cost of the product.



Putting It All Together
	
You have studied costs, volume, and net income in this section. So far, you have considered each of these concepts separately while you worked through the various applications. It is time to put the types of costs, unit variable cost, net income, sales, contribution margin, and contribution rate together so that you can see all of these concepts in a single scenario. Look at the following example.

	Example 5.1E: Running a Pizza Delivery Business

	In the commercial section of the newspaper you come across an ad for a pizza delivery business for sale. Upon inquiry, you discover that the owner, who wants to sell the business and then retire, has four salaried employees and owns two delivery vehicles. He invites you to look through his books, where you acquire the following information:
	Employees:
Owner's salary
Employee salaries and premiums
	
$5,000 per month
$2,000 per month each
	Business:
Phone
Business insurance
Building lease
	
$85 per month
$3,600 per year
$2,000 per month

	Delivery Vehicles:
Car insurance
Fuel
Oil changes
Vehicle maintenance and repairs
	
$1,200 per year per vehicle
$1,125 per month per vehicle
$225 per month per vehicle
$562.50 per month per vehicle
	Operations:
Pizza ingredients, materials, and packaging
Selling price of pizza
Average number of pizzas sold
	
$19,125 per month

$9 per pizza
4,500 per month


Assume that this is all of the key information. You need to understand this business and therefore want to determine:
a. A unit variable cost
b. A typical monthly net income for the business
c. The contribution margin per pizza
d. The contribution rate

	Plan
	All calculations require the sorting of costs into fixed and variable components, which will be your first step. You then calculate a unit variable cost (VC) using the historical operations information. Once you obtain this, you can calculate the net income (NI), contribution margin (CM), and contribution rate (CR).

	Understand
	What You Already Know
You have unit information on costs, volume, and revenue, as listed above.
	How You Will Get There
a. Unit variable cost:
Step 1: Sort the costs into fixed and variable categories. Total the monthly fixed costs.
Step 2: Total the monthly variable costs.
Step 3: Calculate the unit variable cost by applying Formula 5.1. 
b. Net income:
Step 1: Calculate total revenue at the level of output.
Step 2: Calculate total costs at the level of output.
Step 3: Calculate monthly net income by applying Formula 5.2.
c. and d. Contribution margin and rate:
Step 1: Calculate the contribution margin by applying Formula 5.3.
Step 2: Calculate the contribution rate by applying Formula 5.5.

	Perform
	a. Unit variable cost:
Steps 1 and 2:
	Fixed Costs per Month
	Variable Costs per Month

	Owner’s salary
	$5,000 
	Fuel
	$1,125 × 2 vehicles = $2,250 

	Employee salaries and premiums
	$2,000 × 4 = $8,000 
	Oil changes
	$225 × 2 vehicles =$450

	Car insurance
	$1,200 × 2 cars ÷ 12 months = $200 
	Vehicle maintenance and repairs
	$562.50 × 2 vehicles = $1,125

	Phone
	$85 
	Pizza ingredients, materials, and packaging
	$19,125

	Business insurance
	$3,600 ÷ 12 months = $300
	TOTAL VARIABLE COSTS
	TVC = $22,950 per month

	Building lease
	$2,000
	
	

	TOTAL FIXED COSTS
	TFC = $15,585 per month
	
	


Step 3:  = $5.10 per pizza
b. Net income:
Step 1: Total Revenue = 4,500($9) = $40,500
Step 2: TFC = $15,585; TVC = 4,500($5.10) = $22,950
[image: ]Step 3: NI = $40,500 – ($15,585 + $22,950)
           = $40,500 − $38,535 = $1,965
c. and d. Contribution margin and rate:
Step 1: CM = $9.00 − $5.10 = $3.90
Step 2:  

	Present
	This is a profitable business. For an average month, the business incurs $15,585 in fixed costs along with $22,950 in variable costs, which works out to a unit variable cost of $5.10 for each of the 4,500 pizzas sold. With total revenue of $40,500, after removing both fixed and variable costs, net income is $1,965 per month. Every pizza, after paying for the unit variable costs, has $3.90, or 43.%, left over.
	[image: ]



[image: Paper and Pencil 2 by isaiah658]Section 5.1 Exercises

In each of the following questions, round all of the money and percentages to two decimals.

Mechanics
1. Classify each of the following costs as fixed costs, variable costs, or blended costs. If a cost is blended, separate it into its fixed and variable components.
a. Natural gas bill for $15 per month plus $0.33/m2.
b. A chief executive officer salary of $240,000 per year.
c. An author earning a royalty of 5% of sales.
d. Placing a commercial on television for $300,000.
e. A cellphone bill for $40 per month plus $0.25/minute for long distance.
f. Hourly production worker wages of $18/hr.
g. Sales staff who are compensated at a salary of $1,000 per month plus 15% of sales.

For questions 2–7, solve for the unknown variables (identified with a ?) based on the information provided.
	
	Total Fixed Costs 
	Total Variable Costs 
	Unit Variable Cost
	Selling Price
	Total Revenue
	Level of Output
	Net Income
	Contribution Rate
	Unit Contribution Margin

	2.
	$5,000
	$6,600
	?
	$13
	?
	?
	$4,000
	?
	$7.50

	3.
	$2,000
	?
	$5
	$10
	$10,000
	?
	?
	?
	?

	4.
	?
	?
	?
	$75
	$60,000
	?
	$14,500
	35%
	?

	5.
	$18,000
	$45,000
	?
	?
	$84,600
	1,800
	?
	?
	?

	6.
	?
	?
	?
	?
	$78,000
	3,000
	$18,000
	?
	$13

	7.
	?
	$94,050
	$75.24
	?
	?
	?
	−$19,500
	38%
	?



Applications
8. In the current period, Blue Mountain Packers in Salmon Arm, British Columbia, had fixed costs of $228,000 and a total cost of $900,000 while maintaining a level of output of 6,720 units. Next period sales are projected to rise by 20%. What total cost should Blue Mountain Packers project?
9. Fred runs a designer candle-making business out of his basement. He sells the candles for $15 each, and every candle costs him $6 to manufacture. If his fixed costs are $2,300 per month, what is his projected net income or loss next month, for which he forecasts sales of 225 units?
10. A college print shop leases an industrial Xerox photo copier for $1,500 per month plus 1.5¢ for every page. Additional printing costs are estimated at 2¢ per page, which covers toner, paper, labour, and all other incurred costs. If copies are made for students at 10¢ each, determine the following:
a. How does net income change with every 100 copies sold?
b. What is the monthly net income if, on average, the shop makes 25,000 copies for students each month?
11. Gayle is thinking of starting her own business. Total fixed costs are $19,000 per month and unit variable costs are estimated at $37.50. From some preliminary studies that she completed, she forecasts sales of 1,400 units at $50 each, 1,850 units at $48 each, 2,500 units at $46 each, and 2,750 units at $44 each. What price would you recommend Gayle set for her products?
12. Last year, A Child's Place franchise had total sales of $743,000. If its total fixed costs were $322,000 and net income was $81,000, what was its contribution rate?
13. What level of output would generate a net income of $15,000 if a product sells for $24.99, has unit variable costs of $9.99, and total fixed costs of $55,005?
14. In the current year, a small Holiday Inn franchise had sales of $1,800,000, fixed costs of $550,000, and total variable costs of $750,000. Next year, sales are forecast to increase by 25% but costs will remain the same. How much will net income change (in dollars)?
Challenge, Critical Thinking, & Other Applications
15. Monsanto Canada reported the following on its income statement for one of its divisions:
Sales				$6,000,000
Total Fixed Costs 		$2,000,000
Total Variable Costs		$3,200,000
Total Costs			$5,200,000
Net Income	  		   $800,000
Calculate the total contribution margin in dollars and the contribution rate for this division.
16. Procter and Gamble is budgeting for next year. For one of its brands, P&G projects it will operate at 80% production capacity next year and forecasts the following:
Sales				$80,000,000
Total Fixed Costs		               $20,000,000
Total Variable Costs		$50,000,000
Total Costs			$70,000,000
Net Income			$10,000,000
Determine the net income if sales are higher than expected and P&G realizes 90% production capacity.
17. Through market research, a marketing manager determines that consumers are willing to pay 5% more for the company’s product. However, some of their customers would not like this price increase, so the level of output would drop by 5%. Should the marketing manager leave things as they are or increase the price by 5%? Justify your solution.
18. Francesca is a departmental manager in the women's wear department for The Bay. She believes that if she places her line of $100 dresses on sale at 20% off, she would see her sales rise by 75%. The contribution rate on her dresses is 50%. On a strictly financial basis, should she place the dresses on sale?

Use the following information for questions 19 and 20:
TFC = $3,200,000.00		S = $99.97
TVC = $5,009,440.00		n = 131,000

19. Calculate the following information: unit variable cost, total revenue, net income, unit contribution margin, total contribution margin, and contribution rate.
20. Determine a new value for net income if the following situations occur:
a. Fixed costs rise by 10%.
b. The selling price is lowered by 25% during a sale, resulting in 50% more volume.
c. Fixed costs are lowered by 5%, total variable costs rise by 3%, the price is lowered by 5%, and the level of output rises 10%.



5.2: Break-Even Analysis
(Sink or Swim)
	
Should you start up the Internet business described in the last section? Right now, all you have are some projected costs and a forecasted level of sales. You imagine you are going to sell 400 units. Is that possible? Is it reasonable to forecast this many sales? 
	Now you may say to yourself, “400 units a month . . . that's about 13 per day. What's the big deal?” But let’s gather some more information. What if you looked up your industry in Statistics Canada data and learned that the product in question sells just 1,000 units per month in total? Statistics Canada also indicates that there are eight existing companies selling these products. How does that volume of 400 units per month sound now? Unless you are revolutionizing your industry, it is unlikely you will receive a 40% market share in your first month of operations. With so few unit sales in the industry and too many competitors, you might be lucky to sell 100 units. If this is the case, are you still profitable?
	Simply looking at the fixed costs, variable costs, potential revenues, contribution margins, and typical net income is not enough. Ultimately, all costs in a business need to be recovered through sales. Do you know how many units have to be sold to pay your bills? The answer to this question helps assess the feasibility of your business idea.

What Is Break-Even Analysis?
	
If you are starting your own business and head to the bank to initiate a start-up loan, one of the first questions the banker will ask you is your break-even point. You calculate this number through break-even analysis, which is the analysis of the relationship between costs, revenues, and net income with the sole purpose of determining the point at which total revenue equals total cost. This break-even point is the level of output (in units or dollars) at which all costs are paid but no profits are earned, resulting in a net income equal to zero. To determine the break-even point, you can calculate a break-even analysis in two different ways, involving either the number of units sold or the total revenue in dollars. Each of these two methods is discussed in this section.

Method 1: Break-Even Analysis in Units
	
In this method, your goal is to determine the level of output that produces a net income equal to zero. This method requires unit information, including the unit selling price and unit variable cost.
	It is helpful to see the relationship of total cost and total revenue on a graph. Assume that a company has the following information:
TFC = $400	S = $100	VC = $60
The graph shows dollar information on the y-axis and the level of output on the x-axis. Here is how you construct such a graph:


1. Plot the total costs:
a. At zero output you incur the total fixed costs of $400. Denote this as Point 1 (0, $400).
b. As you add one level of output, the total cost rises in the amount of the unit variable cost. Therefore, total cost is TFC + n(VC) = $400 + 1($60) = $460. Denote this as Point 2 (1, $460).
c. As you add another level of output (2 units total), the total cost rises once again in the amount of the unit variable cost, producing $400 + 2($60) = $520. Denote this as Point 3 (2, $520).
d. Repeat this process for each subsequent level of output and plot it onto the figure. The red line plots these total costs at all levels of output.
2. Plot the total revenue:
a. At zero output, there is no revenue. Denote this as Point 4 (0, $0).
[image: ]b. As you add one level of output, total revenue rises by the selling price of the product. Therefore, total revenue is n(S) = 1($100) = $100. Denote this as Point 5 (1, $100).
c. As you add another level of output (2 units total), the total revenue rises once again in the amount of the selling price, producing 2($100) = $200. Denote this as Point 6 (2, $200).
d. Repeat this process for each subsequent level of output and plot it onto the figure. The green line plots the total revenue at all levels of output.
	The purpose of break-even analysis is to determine the point at which total cost equals total revenue. The graph illustrates that the break-even point occurs at an output of 10 units. At this point, the total cost is $400 + 10($60) = $1,000, and the total revenue is 10($100) = $1,000. Therefore, the net income is $1,000 − $1,000 = $0; no money is lost or gained at this point.

[image: Teacher silhouette black and white with desk and blackboard by palomaironique]The Formula

Recall that Formula 5.2 states that the net income equals total revenue minus total costs. In break-even analysis, net income is set to zero, resulting in
0 = n(S) − (TFC + n(VC))
Rearranging and solving this formula for n gives the following:
0 = n(S) − TFC − n(VC)
TFC = n(S) − n(VC)
TFC = n(S − VC)



Formula 5.3 states that CM = S − VC; therefore, the denominator becomes just CM. The calculation of the break-even point using this method is thus summarized in Formula 5.7.

TFC is Total Fixed Costs: The total of all costs that are not affected by the level of output.
n is Breakeven Level of Output (Units): This is the level of output in units that produces a net income equal to zero.



 Formula 5.7: Unit Break-Even:   nCM is Unit Contribution Margin: The amount of money left over per unit after you have recovered your variable costs. Calculate this by taking the unit selling price and subtracting the unit variable cost (Formula 5.3). You use this money to pay off your fixed costs.








[image: cartoon cogs by tonyhewison]How It Works

Follow these steps to calculate the break-even point in units: 
Step 1: Calculate or identify the total fixed costs (TFC).
Step 2: Calculate the unit contribution margin (CM) by applying any needed techniques or formulas.
[image: ]Step 3: Apply Formula 5.7.
	
Continuing with the example that created the graph on the previous page:
Step 1: Total fixed costs are known, TFC = $400.
Step 2: The unit contribution margin is $100 − $60 = $40. For each unit sold this is the amount left over that can be applied against total fixed costs.
Step 3: Applying Formula 5.7 results in n = $400 ÷ $40 = 10 units. 


[image: file important by Anonymous]Important Notes

When you calculate the break-even units, the formula may produce a number with decimals. For example, a break-even point might be 324.39 units. How should you handle the decimal? A partial unit cannot be sold, so the rule is always to round the level of output up to the next integer, regardless of the decimal. Why? The main point of a break-even analysis is to show the point at which you have recovered all of your costs. If you round the level of output down, you are 0.39 units short of recovering all of your costs. In the long-run, you always operate at a loss, which ultimately puts you out of business. If you round the level of output up to 325, all costs are covered and a tiny dollar amount, as close to zero as possible, is left over as profit. At least at this level of output you can stay in business.

	Example 5.2A: The Break-Even Units for Your Planned Internet Business

	Recall from Section 5.1 the Internet business explored throughout Examples 5.1A to 5.1D. Now let’s determine the break-even point in units. As previously calculated, the total fixed costs are $638.03 and the unit contribution margin is $3.57.

	Plan
	Calculate the break-even point in units sold, or n at break-even.

	Understand
	What You Already Know
Step 1: The total fixed costs are known: TFC = $638.03.
Step 2: The contribution rate is known: CM = $3.57.
	How You Will Get There
Step 3: Apply Formula 5.7.

	Perform
	Step 3:  . Round this up to 179.

	Calculator Instructions
[image: ]

	Present
	In order for your Internet business to break even, you must sell 179 units. At a price of $10 per unit, that requires a total revenue of $1,790. At this level of output your business realizes a net income of $1 because of the rounding.
	[image: ]



Method 2: Break-Even Analysis in Dollars
	
The income statement of a company does not display unit information. All information is aggregate, including total revenue, total fixed costs, and total variable costs. Typically, no information is listed about unit selling price, unit variable costs, or the level of output. Without this unit information, it is impossible to apply Formula 5.7.
	The second method for calculating the break-even point relies strictly on aggregate information. As a result, you cannot calculate the break-even point in units. Instead, you calculate the break-even point in terms of aggregate dollars expressed as total revenue.

[image: Teacher silhouette black and white with desk and blackboard by palomaironique]The Formula

To derive the break-even point in dollars, once again start with Formula 5.2, where total revenue at break-even less total fixed costs and total variable costs must equal a net income of zero:
NI = TR − (TFC + TVC)
0 = TR − (TFC + TVC)
Rearranging this formula for total revenue gives:
0 = TR − TFC − TVC
TR = TFC + TVC
Thus, at the break-even point the total revenue must equal the total cost. Substituting this value into the numerator of Formula 5.6 gives you:
CR=  (TR-TVC)/TR×100
CR=  ((TFC+TVC)-TVC)/TR×100
CR=  TFC/TR×100
A final rearrangement results in Formula 5.8, which expresses the break-even point in terms of total revenue dollars.
TFC is Total Fixed Costs: The total of all costs that are not affected by the level of output.
TR is Total Revenue at Break-even: The total amount of dollars that the company must earn as revenue to pay for all of the fixed and variable costs. At this level of revenue, the net income equals zero.



 Formula 5.8: Dollar Break-Even:   TR = CR is Contribution Rate: The percentage of the selling price, expressed in decimal format, available to pay for fixed costs.







[image: cartoon cogs by tonyhewison]How It Works

Follow these steps to calculate the break-even point in total revenue dollars: 
Step 1: Calculate or identify the total fixed costs (TFC).
Step 2: Calculate the contribution rate (CR), by applying any needed techniques or formulas. If not provided, typically the CR is calculated using Formula 5.6, which requires aggregate information only.
Step 3: Apply Formula 5.8 to calculate the break-even point in dollars.
[image: ]Assume that you are looking at starting your own business. The fixed costs are generally easier to calculate than the variable costs. After running through the numbers, you determine that your total fixed costs are $420,000, or TFC = $420,000. You are not sure of your variable costs but need to gauge your break-even point. Many of your competitors are publicly traded companies, so you go online and pull up their annual financial reports. After analyzing their financial statements, you see that your competitors have a contribution rate of 35%, or CR = 0.35, on average. What is your estimate of your break-even point in dollars? 
Step 1: Total fixed costs are TFC = $420,000.
Step 2: The estimated contribution rate is CR = 0.35.
Step 3: Applying Formula 5.8 results in 
TR = $420,000 ÷ 0.35 = $1,200,000. If you average a similar contribution rate, you require total revenue of $1,200,000 to cover all costs, which is your break-even point in dollars.

[image: file important by Anonymous]Important Notes

You need to be very careful with the interpretation and application of a break-even number. In particular, the break-even must have a point of comparison, and it does not provide information about the viability of the business.

Break-Even Points Need to Be Compared. The break-even number by itself, whether in units or dollars, is meaningless. You need to compare it against some other quantity (or quantities) to determine the feasibility of the number you have produced. The other number needs to be some baseline that allows you to grasp the scope of what you are planning. This baseline could include but is not limited to the following:
· Industry sales (in units or dollars)
· Number of competitors fighting for market share in your industry
· Production capacity of your business
	 For example, in your Internet business the break-even point is 179 units per month. Is that good? In the section opener, you explored a possibility where your industry had total monthly sales of 1,000 units and you faced eight competitors. A basic analysis shows that if you enter the industry and if everyone split the market evenly, you would have sales of 1,000 divided by nine companies, equal to 111 units each. To just pay your bills, you would have to sell almost 61% higher than the even split and achieve a 17.9% market share. This doesn't seem very likely, as these other companies are already established and probably have satisfied customers of their own that would not switch to your business.

Break-Even Points Are Not Green Lights. A break-even point alone cannot tell you to do something, but it can tell you not to do something. In other words, break-even points can put up red lights, but at no point does it give you the green light. In the above scenario, your break-even of 179 units put up a whole lot of red lights since it does not seem feasible to obtain. However, what if your industry sold 10,000 units instead of 1,000 units? Your break-even would now be a 1.79% market share (179 units out of 10,000 units), which certainly seems realistic and attainable. This does not mean “Go for it,” however. It just means that from a strictly financial point of view breaking even seems possible. Whether you can actually sell that many units depends on a whole range of factors beyond just a break-even number. For instance, if your Google ad is written poorly you might not be able to generate that many sales. The break-even analysis cannot factor in this non-quantitative variable, and for that reason it cannot offer a “go ahead.”

[image: Lost in thought by hefedute]  Give It Some Thought

What would happen to the break-even point in each of the following situations? Would it increase, decrease, or remain the same?
1. The unit contribution margin increases.
2. The total fixed costs increase.
3. The contribution rate decreases.
Solutions:
1. Decrease. In Formula 5.7, the denominator is larger, producing a lower break-even.
2. Increase. In both Formulas 5.7 and 5.8, the numerator is larger, producing a higher break-even.
3. Increase. In Formula 5.8, the denominator is smaller, producing a higher break-even.







	Example 5.2B: Determining the Break-Even Dollars

	In the annual report to shareholders, Borland Manufacturing reported total gross sales of $7,200,000, total variable costs of $4,320,000, and total fixed costs of $2,500,000. Determine Borland's break-even point in dollars.

	Plan
	Calculate the dollar break-even point, which is the total revenue (TR) at break-even.

	Understand
	What You Already Know
Step 1: The total fixed costs are known: TFC = $2,500,000. Other known information includes the following:
TR = $7,200,000		TVC = $4,320,000
	How You Will Get There
Step 2: Calculate the contribution rate by applying Formula 5.6.
Step 3: Apply Formula 5.8.

	Perform
	Step 2: 
Step 3: TR = 

	Present
	Borland Manufacturing achieves its break-even point at $6,250,000 in total revenue. At this point, total fixed costs are $2,500,000 and total variable costs are $3,750,000, producing a net income of zero.



[image: Paper and Pencil 2 by isaiah658]Section 5.2 Exercises

In each of the following questions, round all of the money and percentages to two decimals unless otherwise specified.

Mechanics

1. Franklin has started an ink-jet print cartridge refill business. He has invested $2,500 in equipment and machinery. The cost of refilling a cartridge including labour, ink, and all other materials is $4. He charges $14.95 for his services. How many cartridges does he need to refill to break even?
2. Hasbro manufactures a line of children's pet toys. If it sells the toy to distributors for $2.30 each while variable costs are 75¢ per toy, how many toys does it need to sell to recover the fixed cost investment in these toys of $510,000? What total revenue would this represent?
3. You are thinking of starting your own business and want to get some measure of feasibility. You have determined that your total fixed costs would be $79,300. From annual business reports and competitive studies, you estimate your contribution rate to be 65%. What is your break-even in dollars?
4. If a business has total revenue of $100,000, total variable costs of $60,000, and total fixed costs of $20,000, determine its break-even point in dollars.
5. If the break-even point is 15,000 units, the selling price is $95, and the unit variable cost is $75, what are the company's total fixed costs?
6. Louisa runs a secretarial business part time in the evenings. She takes dictation or handwritten minutes and converts them into printed word-processed documents. She charges $5 per page for her services. Including labour, paper, toner, and all other supplies, her unit variable cost is $2.50 per page. She invested $3,000 worth of software and equipment to start her business. How many pages will she need to output to break even?
7. If your organization has a contribution rate of 45% and knows the break-even point is $202,500, what are your organization's total fixed costs?
8. What is the unit contribution margin on a product line that has fixed costs of $1,800,000 with a break-even point of 360,000 units?
Applications
9. Ashley rebuilds old laptops as a home hobby business. Her variable costs are $125 per laptop and she sells them for $200. She has determined that her break-even point is 50 units per month. Determine her net income for a month in which she sells 60 units.
10. Burton Snowboards reported the following figures last week for its Custom V Rocker Snowboard:
Sales				$70,000
Total Fixed Costs		               $19,000
Total Variable Costs		$35,000
Total Costs			$54,000
Net Income			$16,000
If the above numbers represent 70% operational capacity, express the weekly break-even point in dollars as a percentage of maximum capacity.
11. Shardae is starting a deluxe candy apple business. The cost of producing one candy apple is $4.50. She has total fixed costs of $5,000. She is thinking of selling her deluxe apples for $9.95 each.
a. Determine her unit break-even point at her selling price of $9.95.
b. Shardae thinks her price might be set too high and lowers her price to $8.95. Determine her new break-even point.
c. An advertising agency approaches Shardae and says people would be willing to pay the $9.95 if she ran some "upscale" local ads. They would charge her $1,000. Determine her break-even point.
d. If she wanted to maintain the same break-even units as determined in (a), what would the price have to be to pay for the advertising?
12. Robert is planning a wedding social for one of his close friends. Costs involve $865 for the hall rental, $135 for a liquor licence, $500 for the band, and refreshments and food from the caterer cost $10 per person. If he needs to raise $3,000 to help his friend with the costs of his wedding, what price should he charge per ticket if he thinks he can fill the social hall to its capacity of 300 people?
13. Boston Beer Company, the brewer of Samuel Adams, reported the following financial information to its shareholders:
Total Revenue				$388,600,000
Total Variable Costs			$203,080,000
Total Fixed Costs			              $182,372,000
Total Costs				$385,452,000
Net Income				    $3,148,000
If this represented sales of 2,341,000 barrels of beer, determine its break-even point in units and dollars.
14. In the beverage industry, PepsiCo and The Coca-Cola Company are the two big players. The following financial information, in millions of dollars, was reported to its shareholders:
                                                 	PepsiCo			The Coca-Cola Company
Total Revenue 			$14.296 			$21.807
Total Variable Costs 		$7.683			$12.663
Total Fixed Costs	 		$6.218			$8.838
Total Costs 			$13.901			$21.501
Net Income			 $0.395			$0.306
Compare the break-even points in total dollars between the two companies based on these reports.

Challenge, Critical Thinking, & Other Applications

15. Calculate the following:
a. By what percentage does the unrounded unit break-even point change if the unit contribution margin increases by 1% while all other numbers remain the same?
b. By what percentage does the unrounded unit break-even point change if total fixed costs are reduced by 1% while all other numbers remain the same?
c. What do the solutions to the above questions illustrate?
16. École Van Belleghem is trying to raise funds to replace its old playground equipment with a modern, child-safe structure. The Blue Imp playground equipment company has quoted the school a cost of $49,833 for its 20 m × 15 m megastructure. To raise the funds, the school wants to sell Show 'n' Save books. These books retail for $15.00 each and cost $8.50 to purchase. How many books must the school sell to raise funds for the new playground?
17. The Puzzle Company had total revenue of $4,750,000, total fixed costs of $1,500,000, and total variable costs of $2,750,000. If the company desires to earn a net income of $1,000,000, what total sales volume is needed to achieve the goal?
18. Whirlpool Corporation had annual sales of $18.907 billion with a net income of $0.549 billion. Total variable costs amounted to $16.383 billion.
a. Determine Whirlpool Corporation's break-even in dollars.
b. If Whirlpool Corporation managed to increase revenues by 5% the following year while implementing cost-cutting measures that trimmed variable costs by 2%, determine the percent change in the break-even dollars.

Use the following information for questions 19 and 20:
S = $100	VC = $60	TFC = $250,000

19. Calculate the current break-even point in both units and dollars.
20. A production manager is trying to control costs but is faced with the following tradeoffs under three different situations:
a. Total fixed costs are reduced by 15%, but unit variable costs will rise by 5%.
b. Unit variable costs are reduced by 10%, but fixed costs will rise by 5%
c. Total fixed costs are reduced by 20%, but unit variable costs will rise by 10%.
d. Unit variable costs are reduced by 15%, but fixed costs will rise by 15%.
Based strictly on break-even calculations, which course of action would you recommend she pursue?




Chapter 5 Summary

Key Concepts Summary

Section 5.1: Cost-Revenue-Net Income Analysis (Need to Be in the Know) 
· The three different types of costs 
· How to determine the unit variable cost 
· Calculating net income when you know total revenue and total cost 
· Calculating net income when you know the contribution margin 
· Comparing varying contribution margins by calculating a contribution rate 
· Integrating all of the concepts together 
Section 5.2: Break-Even Analysis (Sink or Swim) 
· Explanation of break-even analysis 
· How to calculate the break-even point expressed in the level of output 
· How to calculate the break-even point expressed in total revenue dollars 

The Language of Business Mathematics
blended cost  A cost that comprises both fixed cost and variable cost components.
break-even analysis  An analysis of the relationship between costs, revenues, and net income with the sole purpose of determining the point at which total revenue equals total cost.
break-even point  A quantity that represents the level of output (in units or dollars) at which all costs are paid but no profits are earned, resulting in a net income equal to zero.
contribution margin  The amount each unit sold adds to the net income of the business.
contribution rate  A contribution margin expressed as a percentage of the selling price.
cost  An outlay of money required to produce, acquire, or maintain a product, which includes both physical goods and services.
economies of scale  The principle that, as production levels rise, per-unit variable costs tend to become lower as efficiencies are achieved.
fixed cost  A cost that does not change with the level of production or sales.
net income  The amount of money left over after all costs are deducted from all revenues.
total fixed cost  The sum of all fixed costs that a business incurs.
total cost  The sum of all costs for the company, including both the total fixed costs and total variable costs.
total revenue  The entire amount of money received by a company for selling its product, calculated by multiplying the quantity sold by the selling price.
total variable cost  The sum of all variable costs that a business incurs at a particular level of output.
unit variable cost  The assignment of total variable costs on a per-unit basis.
variable cost  A cost that changes with the level of production or sales.

The Formulas You Need to Know
	
Symbols Used
CM = unit contribution margin
CR = contribution rate
n = number of pieces of data, which in this chapter is the level of output
NI = net income
S = unit selling price of the product
TFC = total fixed cost
TR = total revenue
TVC = total variable cost
VC = unit variable cost

Formulas Introduced
Formula 5.1 Unit Variable Cost: VC =  (Section 5.1)
Formula 5.2 Net Income Using a Total Revenue and Cost Approach: NI = n(S) − (TFC + n(VC)) (Section 5.1)
Formula 5.3 Unit Contribution Margin: CM = S – VC (Section 5.1)
Formula 5.4 Net Income Using Total Contribution Margin Approach: NI = n(CM) – TFC (Section 5.1)
Formula 5.5 Contribution Rate if Unit Information Is Known:  (Section 5.1)
Formula 5.6 Contribution Rate if Aggregate Information Is Known:  (Section 5.1)
Formula 5.7 Unit Break-Even: n (Section 5.2)
Formula 5.8 Dollar Break-Even: TR =  (Section 5.2)

Technology
	
Calculator
Net Income or Break-Even
· [image: ]2nd Brkevn to open the function
· To clear the memory before entering any data, press 2nd CLR Work after opening the function. Use ↑ and ↓ to scroll through the function.
· Enter four of the following variables and press Enter after each to save:
	FC = Total fixed costs
	VC = Unit variable cost
	P = Selling price per unit
	PFT = Net income
	Q = Level of output
· Press CPT on the unknown variable (when it is on the screen display) to compute.
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In each of the following questions, round all of the money and percentages to two decimals unless otherwise specified.

Mechanics

1. Logitech manufactures a surround sound multimedia speaker system for personal computers. The average selling price is $120 per unit, with unit variable costs totalling $64. Fixed costs associated with this product total $980,000. Calculate the net income or loss if 25,000 units are sold.
2. Microsoft sells its wireless laser desktop mouse and keyboard for $70. Unit variable costs are $45.60 and fixed costs associated with this product total $277,200. 
a. What is the break-even point in units?
b. What is the net income or loss if 40,000 units are sold?
3. Frances has a home-based Avon business. She purchases makeup from Avon for an average price of $12 and sells it to her customers on average for $20. She assigns $100 of her monthly computer leasing costs to this product line and spends $260 per month advertising this product line. In hosting Avon parties, she estimates her labour cost at $2 per unit sold. 
a. What is her net income or loss if 100 units are sold?
b. What is her net income or loss if 35 units are sold?
c. What is the break-even point in both units and dollars?
d. What is the new unit break-even point if Frances increases her advertising costs by 50% per month?

Applications

4. Brynne is developing a business plan. From market research she has learned that her customers are willing to pay $49.95 for her product. Unit variable costs are estimated at $23.75, and her monthly total fixed costs are $12,000. To earn a net income of at least $5,000, what minimum level of monthly sales (in units) does she need?
5. Advanced Microcomputer Systems had annual sales of $31,979,000 with total variable costs of $20,934,000 and total fixed costs of $6,211,000.
a. What is the company's contribution rate?
b. What annual revenue is required to break even?
c. In the following year, a competitor dealt a severe blow to sales and total revenues dropped to $15,000,000. Calculate the net income.
6. In the North American automotive markets, Toyota and Honda are two of the big players. The following financial information (all numbers in millions of dollars) for each was reported to its shareholders:
				 Toyota		   Honda
Total Revenue		$247,734	$101,916
Total Variable Costs	$204,135	  $75,532
Total Fixed Costs		  $20,938	  $24,453
Total Costs		$225,073	  $99,985
Net Income		  $22,661	    $1,931
Compare the break-even points in total dollars between the two companies based on these reports.
7. Lagimodiere Industry’s unit variable costs are 45% of the unit selling price. Annual fixed costs are $1.5 million.
a. What total revenue results in an income of $250,000?
b. Calculate the break-even dollars for Lagimodiere Industry.
c. If revenues exceed the break-even dollars by 20%, determine the net income.

Challenge, Critical Thinking, & Other Applications

8. Svetlana and Yoric are each thinking of starting the same type of business. Svetlana is young and into technology and mechanization. She has a large fixed cost of $15,000, but her advanced production machinery minimizes her labour, resulting in a low unit variable cost of $25. Yoric is a little older and believes the best quality items are handmade. He has a low fixed cost of $8,000 but incurs more labour costs, resulting in a high unit variable cost of $60. Regardless of who makes the product, market research shows that consumers would pay $100 for the product.
a. Calculate the unit break-even for both Svetlana and Yoric.
b. Calculate the net income or loss for both if unit sales are 50% higher than the break-even point.
c. Calculate the net income or loss for both if unit sales are 50% lower than the break-even point.
d. Comment on your findings from the above solutions.
9. A surfboard manufacturer lost $500,000 last year during a recession. Total revenue was $5,000,000 and total variable costs were 40% of sales. The production facility ran at 50% capacity. The production manager wants to know the following:
a. What is the percent capacity required to break even?
b. When the economy recovers this year, if the plant runs at 100% capacity what net income could the company realize?
c. There is a possibility that sales could be so strong this year that the plant may be required to run at 120% capacity by offering a lot of overtime to its production workers. This would result in total variable costs rising by 35%. On a strictly financial basis, should the production manager plan to exceed capacity or should he advise top management to freeze production at 100% capacity? Justify your answer.

10. The following annual information is known about a company:
	Material inputs to manufacturing
	$17,400,000
	Marketing and advertising
	$3,500,000

	Management salaries
	$2,750,000
	Production worker wages
	$9,990,000

	Supplies needed for manufacturing
	$8,345,000
	Utilities used in production activities
	$6,235,000

	Utilities used in nonproduction activities
	$2,222,000
	Property taxes
	$2,100,000

	# of units sold
	75,132
	Unit price
	$749


a. Calculate the unit variable cost, total fixed costs, unit contribution margin, contribution rate, net income, and break-even in both units and dollars.
b. The marketing research manager shows that if the company lowers its price by 5%, unit sales will rise by 5%. Should the company lower its price? Justify your decision.
c. Assume that the price remained the same. Due to economic pressures, fixed costs are forecasted to rise by 6% and variable costs by 4% next year. At the same level of output, by what percentage must the selling price rise to maintain the same level of net income achieved in (a)?
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Chapter 5 Case Study
Forecasting the Impact of Revenue and Cost Changes

The Situation
Lightning Wholesale has just wrapped up the 2013 fiscal year of operations. As with all businesses, revenues, costs, and expenses are forecasted to change in 2014. Top management needs to know the impact of these changes on its 2014 operations. This is best completed by performing a year-over-year analysis of 2013 to 2014.

The Data
This table shows the financial figures for three of the company's operating divisions.

	
	Three Operating Divisions*

	
	Sporting Goods
	Outdoor Clothing
	Indoor Clothing

	
	
	
	

	Sales Revenue
	$11,555
	$10,111
	$5,200

	
	
	
	

	Cost of Goods Sold
	$9,585
	$6,154
	$3,531

	
	
	
	

	Operating Expenses
	 
	 
	 

	  Sales & Marketing
	$582
	$485
	$356

	  General & Administrative
	$49
	$35
	$42

	  Payroll
	$269
	$326
	$184


*All figures are in thousands of dollars.
Important Information
· All variable costs are accounted for in the cost of goods sold.
· All operating expenses are treated as fixed costs.
· The table below shows the percent changes forecast for 2014.
	
	Three Operating Divisions

	
	Sporting Goods
	Outdoor Clothing
	Indoor Clothing

	
	
	
	

	Sales Revenue
	+8%
	+4%
	−2.3%

	
	
	
	

	Cost of Goods Sold
	+4%
	+6%
	+2.1%

	
	
	
	

	Operating Expenses
	
	
	

	  Sales & Marketing
	+6%
	0%
	+3%

	  General & Administrative
	−2%
	+1.5%
	+2%

	  Payroll
	+2.1%
	+3.5%
	+2.5%





Your Tasks
1. Top management needs to understand the current 2013 year of operations. Perform the following activities:
a. For each division, calculate the net income, total contribution margin, and contribution rate.
b. For each division, calculate the break-even point in dollars.
c. For all three divisions combined, calculate the total revenue dollars required to break even.
2. Forecast the changes for the 2014 operating year to help management understand how the business is changing.
a. For each division, calculate the forecasted net income, total contribution margin, and contribution rate. Express these figures as a percentage of the 2013 numbers.
b. For each division, forecast the new break-even point in dollars. Express the forecasted break-even points as a percentage of the 2013 break-even points.
c. For all three divisions combined, calculate the total forecasted revenue dollars required to break even and express the total break-even point as a percentage of the 2013 total break-even point.
3. Write a report to management about your findings for each department and the company as a whole for the 2014 year.
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