FINANCIAL ACCOUNTING

Topic 11:  Define and Calculate Depreciation and Amortization

Reference: Kimmel, Paul. D., Weygandt, Jerry. J. & Kieso, Donald. E. (2006). Financial Accounting: Tools for Business Decision Making (4th ed.). Hoboken, NJ: John Wiley & Sons. Used with permission from the publisher.

Introduction

Depreciation is the process of allocating to expense the cost of a plant asset over its useful (service) life in a rational and systematic manner. Such cost allocation is designed to properly match expenses with revenues. 
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Depreciation affects the balance sheet through accumulated depreciation, which companies report as a deduction from plant assets. It affects the income statement through depreciation expense.

It is important to understand that depreciation is a cost allocation process, not an asset valuation process. No attempt is made to measure the change in an asset's market value during ownership. Thus, the book value—cost less accumulated depreciation—of a plant asset may differ significantly from its market value. In fact, if an asset is fully depreciated, it can have zero book value but still have a significant market value.

Depreciation applies to three classes of plant assets: land improvements, buildings, and equipment. Each of these classes is considered to be a depreciable asset because the usefulness to the company and the revenue-producing ability of each class decline over the asset's useful life. Depreciation does not apply to land because its usefulness and revenue-producing ability generally remain intact as long as the land is owned. In fact, in many cases, the usefulness of land increases over time because of the scarcity of good sites. Thus, land is not a depreciable asset.

During a depreciable asset's useful life its revenue-producing ability declines because of wear and tear. A delivery truck that has been driven 100,000 miles will be less useful to a company than one driven only 800 miles.

A decline in revenue-producing ability may also occur because of obsolescence. Obsolescence is the process by which an asset becomes out of date before it physically wears out. The rerouting of major airlines from Chicago's Midway Airport to Chicago-O'Hare International Airport because Midway's runways were too short for giant jets is an example. Similarly, many companies replace their computers long before they originally planned to do so because improvements in new computers make their old computers obsolete.

Recognizing depreciation for an asset does not result in the accumulation of cash for replacement of the asset. The balance in Accumulated Depreciation represents the total amount of the asset's cost that the company has charged to expense to date; it is not a cash fund.

Factors in Computing Depreciation

Three factors affect the computation of depreciation are:
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	1.  

Cost. Companies record plant assets at cost, in accordance with the cost principle.
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2.  

Useful life. Useful life is an estimate of the expected productive life, also called service life, of the asset for its owner. Useful life may be expressed in terms of time, units of activity (such as machine hours), or units of output. Useful life is an estimate. In making the estimate, management considers such factors as the intended use of the asset, repair and maintenance policies, and vulnerability of the asset to obsolescence. The company's past experience with similar assets is often helpful in deciding on expected useful life.
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3.  

Salvage value. Salvage value is an estimate of the asset's value at the end of its useful life for its owner. Companies may base the value on the asset's worth as scrap or on its expected trade-in value. Like useful life, salvage value is an estimate. In making the estimate, management considers how it plans to dispose of the asset and its experience with similar assets.
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Depreciation Methods.

Although a number of methods exist, depreciation is generally computed using one of three methods: 
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	1.  

Straight-line
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2.  

Declining-balance
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3.  

Units-of-activity
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Like alternative inventory methods such as FIFO or LIFO, each of these depreciation methods is acceptable under generally accepted accounting principles. Management selects the method it believes best measures an asset's contribution to revenue over its useful life. Once a company chooses a method, it should apply that method consistently over the useful life of the asset. Consistency enhances the comparability of financial statements.

The following illustration of depreciation methods, both here and in the appendix, is based on the following data relating to a small delivery truck purchased by Bill's Pizzas on January 1, 2007. 
	Cost
	$13,000

	Expected salvage value
	$1,000

	Estimated useful life (in years)
	5

	Estimated useful life (in miles)
	100,000


Straight-Line
 Under the straight-line method, companies expense an equal amount of depreciation each year of the asset's useful life. Management must choose the useful life of an asset based on its own expectations and experience.

To compute the annual depreciation expense, we divide depreciable cost by the estimated useful life. Depreciable cost represents the total amount subject to depreciation; it is calculated as the cost of the asset less its salvage value. Illustration 1 shows the computation of depreciation expense in the first year for Bill's Pizzas' delivery truck.
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	Illustration 1    
	Formula for straight-line method


Alternatively, we can compute an annual rate at which the company depreciates the delivery truck. In this case, the rate is 20% (100% ÷ 5 years). When an annual rate is used under the straight-line method, the company applies the percentage rate to the depreciable cost of the asset, as shown in the depreciation schedule in Illustration 2.
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2007
2008
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2010
2011

BILL'S PIZZAS

Computation Sl End of Year
Depreciable _ Depreciation _ Depreciation Accumulated  Book
Cost_ X _ Rate = _Expense  Depreciation _Value
$12,000 20% § 2,400 § 2400 §10,600°
12,000 20 2,400 4,800 8.200
12,000 20 2,400 7,200 5800
12,000 20 2,400 9,600 3400
12,000 20 2,400 12,000 1,000
Total  $12,000
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Illustration 2    
Straight-line depreciation schedule
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Note that the depreciation expense of $2,400 is the same each year. The book value at the end of the useful life is equal to the estimated $1,000 salvage value.

What happens when an asset is purchased during the year, rather than on January 1 as in our example? In that case, it is necessary to prorate the annual depreciation for the portion of a year used. If Bill's Pizzas had purchased the delivery truck on April 1, 2007, the company would use the truck for 9 months in 2007. The depreciation for 2007 would be $1,800 ($12,000 x 20% x 9/12 of a year).

As indicated earlier, the straight-line method predominates in practice. For example, such large companies as Campbell Soup, Marriott, and General Mills use the straight-line method. It is simple to apply, and it matches expenses with revenues appropriately when the use of the asset is reasonably uniform throughout the service life. The types of assets that give equal benefits over useful life generally are those for which daily use does not affect productivity. Examples are office furniture and fixtures, buildings, warehouses, and garages for motor vehicles.

Declining-Balance
The declining-balance method computes periodic depreciation using a declining book value. This method is called an accelerated-depreciation method because it results in more depreciation in the early years of an asset's life than does the straight-line approach. However, because the total amount of depreciation (the depreciable cost) taken over an asset's life is the same no matter what approach is used, the declining-balance method produces a decreasing annual depreciation expense over the asset's useful life. In early years declining-balance depreciation expense will exceed straight-line, but in later years it will be less than straight-line. Managers might choose an accelerated approach if they think that an asset's utility will decline quickly.

Companies can apply the declining-balance approach at different rates, which result in varying speeds of depreciation. A common declining-balance rate is double the straight-line rate. Using that rate, the method is referred to as the double-declining-balance method.

If we apply the double-declining-balance method to Bill's Pizzas' delivery truck, assuming a five-year life, we get the pattern of depreciation shown in Illustration 3. The appendix which follows presents the computations behind these numbers. Again, note that total depreciation over the life of the truck is $12,000, the depreciable cost.
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Illustration 3    
Declining-balance depreciation schedule
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Units-of-Activity
As indicated earlier, useful life can be expressed in ways other than a time period. Under the units-of-activity method, useful life is expressed in terms of the total units of production or the use expected from the asset. The units-of-activity method is ideally suited to factory machinery: Companies can measure production in terms of units of output or in terms of machine hours used in operating the machinery. It is also possible to use the method for such items as delivery equipment (miles driven) and airplanes (hours in use). The units-of-activity method is generally not suitable for such assets as buildings or furniture because activity levels are difficult to measure for these assets.

Applying the units-of-activity method to the delivery truck owned by Bill's Pizzas, we first must know some basic information. Bill's expects to be able to drive the truck a total of 100,000 miles. Illustration 4 shows depreciation over the five-year life based on an assumed mileage pattern. The appendix that follows presents the computations used to arrive at these results.
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Total

BILL'S PIZZAS

Units of Annual _ EndofYear
Activity  Depreciation  Accumulated  Book
(miles) Expense Depreciation ~ Value
15,000 § 1,800 S 1,800 $11.200
30,000 3,600 5400 7,600
20,000 2,400 7,800 5,200
25,000 3,000 10,800 2,200
10,000 1,200 12,000 1,000
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Illustration 4    
Units-of-activity depreciation schedule
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As the name implies, under units-of-activity depreciation, the amount of depreciation is proportional to the activity that took place during that period. For example, the delivery truck was driven twice as many miles in 2008 as in 2007, and depreciation was exactly twice as much in 2008 as it was in 2007.

Management's Choice: Comparison of Methods

Illustration 5 compares annual and total depreciation expense for Bill's Pizzas under the three methods.
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Illustration 5    
Comparison of depreciation methods
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Periodic depreciation varies considerably among the methods, but total depreciation is the same for the five-year period. Each method is acceptable in accounting because each recognizes the decline in service potential of the asset in a rational and systematic manner. Illustration 6 graphs the depreciation expense pattern under each method.
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Illustration 6    
Patterns of depreciation
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	Intangible Assets[image: image67.png]





Intangible assets are rights, privileges, and competitive advantages that result from ownership of long-lived assets that do not possess physical substance. Many companies' most valuable assets are intangible. Some widely known intangibles are Microsoft's patents, McDonald's franchises, the trade name iPod, and Nike's trademark “swoosh.”

Analysts estimated that in the early 1980s the market value of intangible assets to total assets was close to 40%. By 2000, the percentage was over 80%—quite a difference. What has happened is that research and development (e.g., hi-tech and bio-tech) has grown substantially. At the same time, many companies (e.g., Nike and Gatorade) have developed brand power which enables them to maintain their market position.

As you will learn in this section, financial statements do report numerous intangibles. Yet, many other financially significant intangibles are not reported. To give an example, according to its 2004 financial statements, Microsoft had a net book value of $64.9 billion. But its market value—the total market price of all its shares on that same date—was roughly $306 billion. Thus, its actual market value was about $241 billion greater than what its balance sheet said the company was worth. It is not uncommon for a company's reported book value to differ from its market value, because balance sheets are reported at historical cost. But such an extreme difference seriously diminishes the usefulness of the balance sheet to decision makers. In the case of Microsoft, the difference is due to unrecorded intangibles. For many high-tech or so-called intellectual-property companies, most of their value is from intangibles, many of which are not reported under current accounting rules.

Intangibles may be evidenced by contracts, licenses, and other documents. Intangibles may arise from the following sources: 

	1.  
	Government grants such as patents, copyrights, franchises, trademarks, and trade names.
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	2.  
	Acquisition of another business in which the purchase price includes a payment for goodwill.
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	3.  
	Private monopolistic arrangements arising from contractual agreements, such as franchises and leases.




Companies record intangible assets at cost. Intangibles are categorized as having either a limited life or an indefinite life. If an intangible has a limited life, the company allocates its cost over the asset's useful life using a process similar to depreciation. The process of allocating the cost of intangibles is referred to as amortization. The cost of intangible assets with indefinite lives should not be amortized.

To record amortization of an intangible asset, a company increases (debits) Amortization Expense, and decreases (credits) the specific intangible asset. (Unlike depreciation, no contra account, such as Accumulated Amortization, is usually used.)

Intangible assets are typically amortized on a straight-line basis. For example, the legal life of a patent is 20 years. Companies amortize the cost of a patent over its 20-year life or its useful life, whichever is shorter. To illustrate the computation of patent amortization, assume that National Labs purchases a patent at a cost of $60,000. If National estimates the useful life of the patent to be eight years, the annual amortization expense is $7,500 ($60,000/8 yrs). National records the annual amortization as follows. 
	Dec. 31
	Amortization Expense—Patent
	7,500
	 

	 
	Patent
	 
	7,500

	 
	(To record patent amortization)
	 
	 


When a company has significant intangibles, analysts should evaluate the reasonableness of the useful life estimates. In determining useful life, the company should consider obsolescence, inadequacy, and other factors. These may cause a patent or other intangible to become economically ineffective before the end of its legal life.

For example, suppose Intel obtained a patent on a new computer chip it had developed. The legal life of the patent is 20 years. From experience, however, we know that the useful life of a computer chip patent is rarely more than five years. Because new superior chips are developed so rapidly, existing chips become obsolete. Consequently, we would question the amortization expense of Intel if it amortized its patent on a computer chip for a life significantly longer than a five-year period. Amortizing an intangible over a period that is too long will understate amortization expense, overstate Intel's net income, and overstate its assets.

Types of Intangible Assets
Patents

A patent is an exclusive right issued by the United States Patent Office that enables the recipient to manufacture, sell, or otherwise control an invention for a period of 20 years from the date of the grant. The initial cost of a patent is the cash or cash equivalent price paid to acquire the patent.
The saying “A patent is only as good as the money you're prepared to spend defending it” is very true. Most patents are subject to some type of litigation by competitors. A well-known example is the patent infringement suit brought by Amazon.com against Barnes & Noble.com regarding its online shopping software. If the owner incurs legal costs in successfully defending the patent in an infringement suit, such costs are considered necessary to establish the validity of the patent. Thus, the owner adds those costs to the Patent account and amortizes them over the remaining life of the patent.

Research and Development

Research and development costs are expenditures that may lead to patents, copyrights, new processes, and new products. Many companies spend considerable sums of money on research and development (R&D) in an ongoing effort to develop new products or processes. For example, in a recent year IBM spent over $5.1 billion on research and development. There are uncertainties in identifying the extent and timing of the future benefits of these expenditures. As a result, companies usually record research and development costs as an expense when incurred, whether the R&D is successful or not.

To illustrate, assume that Laser Scanner Company spent $3 million on research and development that resulted in two highly successful patents. It spent $20,000 on legal fees for the patents. It can include the legal fees in the cost of the patents, but cannot include the R&D costs in the cost of the patents. Instead, Laser Scanner records the R&D costs as an expense when incurred.

Many disagree with this accounting approach. They argue that to expense these costs leads to understated assets and net income. Others argue that capitalizing these costs would lead to highly speculative assets on the balance sheet. Who is right is difficult to determine.

Copyrights

The federal government grants copyrights, which give the owner the exclusive right to reproduce and sell an artistic or published work. Copyrights last for the life of the creator plus 70 years. The cost of the copyright consists of the cost of acquiring and defending it. The cost may be only the $10 fee paid to the U.S. Copyright Office, or it may amount to a great deal more if a copyright infringement suit is involved. The useful life of a copyright generally is significantly shorter than its legal life.

Trademarks and Trade Names

A trademark or trade name is a word, phrase, jingle, or symbol that distinguishes or identifies a particular enterprise or product. Trade names like Wheaties, Monopoly, Sunkist, Kleenex, Coca-Cola, Big Mac, and Jeep create immediate product identification and generally enhance the sale of the product. The creator or original user may obtain the exclusive legal right to the trademark or trade name by registering it with the U.S. Patent Office. Such registration provides 20 years' protection and may be renewed indefinitely as long as the trademark or trade name is in use.

If a company purchases the trademark or trade name, the cost is the purchase price. If the company develops the trademark or trade name itself, the cost includes attorney's fees, registration fees, design costs, successful legal defense costs, and other expenditures directly related to securing it. Because trademarks and trade names have indefinite lives, they are not amortized.

Franchises and Licenses

When you drive down the street in your RAV4 purchased from a Toyota dealer, fill up your tank at the corner Shell station, eat lunch at Wendy's, or make plans to vacation at a Marriott resort, you are dealing with franchises. A franchise is a contractual arrangement under which the franchisor grants the franchisee the right to sell certain products, to provide specific services, or to use certain trademarks or trade names, usually within a designated geographic area.

Another type of franchise, granted by a governmental body, permits the enterprise to use public property in performing its services. Examples are the use of city streets for a bus line or taxi service; the use of public land for telephone, electric, and cable television lines; and the use of airwaves for radio or TV broadcasting. Such operating rights are referred to as licenses.

Franchises and licenses may be granted for a definite period of time, an indefinite period, or perpetual. When a company can identify costs with the acquisition of the franchise or license, it should recognize an intangible asset. Companies record as operating expenses annual payments made under a franchise agreement in the period in which they are incurred. In the case of a limited life, a company amortizes the cost of a franchise (or license) as operating expense over the useful life. If the life is indefinite or perpetual, the cost is not amortized. 

Goodwill

Usually the largest intangible asset that appears on a company's balance sheet is goodwill. Goodwill represents the value of all favorable attributes that relate to a business enterprise. These include exceptional management, desirable location, good customer relations, skilled employees, high-quality products, fair pricing policies, and harmonious relations with labor unions. Goodwill is unique because unlike other assets such as investments, plant assets, and even other intangibles, which can be sold individually in the marketplace, goodwill can be identified only with the business as a whole.

If goodwill can be identified only with the business as a whole, how can it be determined? Certainly, many business enterprises have many of the factors cited above (exceptional management, desirable location, and so on). However, to determine the amount of goodwill in these situations would be difficult and very subjective. In other words, to recognize goodwill without an exchange transaction that puts a value on the goodwill would lead to subjective valuations that do not contribute to the reliability of financial statements. Therefore, companies record goodwill only when there is an exchange transaction that involves the purchase of an entire business. When an entire business is purchased, goodwill is the excess of cost over the fair market value of the net assets (assets less liabilities) acquired.
In recording the purchase of a business, a company debits the net assets at their fair market values, credits cash for the purchase price, and records the difference as the cost of goodwill. Goodwill is not amortized because it is considered to have an indefinite life. However, it must be written down if a company determines the value of goodwill has been permanently impaired.
Financial Statement Presentation of Long-Lived Assets
Usually companies show plant assets in the financial statements under “Property, plant, and equipment,” and they show intangibles separately under “Intangible assets.” Illustration 7 shows a typical balance sheet presentation of long-lived assets, adapted from The Coca-Cola Company's 2004 balance sheet.

[image: image70.jpg]Z @WW THE COCA-COLA COMPANY

Property, plant, and cquipment

Land s 479
Buildings and improvements 2,853
Machinery and equipment 6337
Containers 480
10,149

Less: Accumulated depreciation 4,058
6,091

Trademarks and other intangible assets 3,836

Total





Illustration 7
Intangibles do not usually use a contra asset account like the contra asset account Accumulated Depreciation used for plant assets. Instead, companies record amortization of intangibles as a direct decrease (credit) to the asset account.

Either within the balance sheet or in the notes, companies should disclose the balances of the major classes of assets, such as land, buildings, and equipment, and of accumulated depreciation by major classes or in total. In addition, they should describe the depreciation and amortization methods used and disclose the amount of depreciation and amortization expense for the period.
	Appendix  
	Calculation of Depreciation Using Other Methods


In this appendix are the calculations of the depreciation expense amounts that we used in this module for the declining-balance and units-of-activity methods.

	
	Declining-Balance


The declining-balance method produces a decreasing annual depreciation expense over the useful life of the asset. The method is so named because the computation of periodic depreciation is based on a declining book value (cost less accumulated depreciation) of the asset. Annual depreciation expense is computed by multiplying the book value at the beginning of the year by the declining-balance depreciation rate. The depreciation rate remains constant from year to year, but the book value to which the rate is applied declines each year.
Book value for the first year is the cost of the asset because the balance in accumulated depreciation at the beginning of the asset's useful life is zero. In subsequent years, book value is the difference between cost and accumulated depreciation at the beginning of the year. Unlike other depreciation methods, the declining-balance method ignores salvage value in determining the amount to which the declining-balance rate is applied. Salvage value, however, does limit the total depreciation that can be taken. Depreciation stops when the asset's book value equals its expected salvage value.
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Helpful Hint   The straight-line rate is approximated as
1 ÷ Estimated life. In this case it is 1 ÷ 5 = 20%.
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As noted earlier, a common declining-balance rate is double the straight-line rate—the double-declining-balance method. If Bill's Pizzas uses the double-declining-balance method, the depreciation rate is 40% (2 × the straight-line rate of 20%). Illustration A-1 presents the formula and computation of depreciation for the first year on the delivery truck.
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Illustration A-1    
Formula for declining-balance method
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Illustration A-2 presents the depreciation schedule under this method.
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Illustration A2 

The delivery equipment is 69% depreciated ($8,320 ÷ $12,000) at the end of the second year. Under the straight-line method it would be depreciated 40% ($4,800 ÷ $12,000) at that time. Because the declining-balance method produces higher depreciation expense in the early years than in the later years, it is considered an accelerated-depreciation method.

The declining-balance method is compatible with the matching principle. It matches the higher depreciation expense in early years with the higher benefits received in these years. Conversely, it recognizes lower depreciation expense in later years when the asset's contribution to revenue is less. Also, some assets lose their usefulness rapidly because of obsolescence. In these cases, the declining-balance method provides a more appropriate depreciation amount.

When an asset is purchased during the year, it is necessary to prorate the declining-balance depreciation in the first year on a time basis. For example, if Bill's Pizzas had purchased the delivery equipment on April 1, 2007, depreciation for 2007 would be $3,900 [image: image85.png]2
$ 13,000 x 40% x 11)



. The book value for computing depreciation in 2008 then becomes $9,100 ($13,000 − $3,900), and the 2008 depreciation is $3,640 ($9,100 × 40%).

Under the units-of-activity method, useful life is expressed in terms of the total units of production or use expected from the asset. The units-of-activity method is ideally suited to equipment whose activity can be measured in units of output, miles driven, or hours in use. The units-of-activity method is generally not suitable for assets for which depreciation is a function more of time than of use.

To use this method, a company estimates the total units of activity for the entire useful life and divides that amount into the depreciable cost to determine the depreciation cost per unit. It then multiplies the depreciation cost per unit by the units of activity during the year to find the annual depreciation for that year.

To illustrate, assume that Bill's Pizzas estimates it will drive its new delivery truck 15,000 miles in the first year. Illustration A-3 presents the formula and computation of depreciation expense in the first year.
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Illustration A-3    
Formula for units-of-activity method
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Illustration A-4 shows the depreciation schedule, using assumed mileage data.
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Illustration A4  Units-of-activity depreciation schedule

The units-of-activity method is not nearly as popular as the straight-line method, primarily because it is often difficult to make a reasonable estimate of total activity. However, this method is used by some very large companies, such as Standard Oil Company of California and Boise Cascade Corporation. When the productivity of the asset varies significantly from one period to another, the units-of-activity method results in the best matching of expenses with revenues.

This method is easy to apply when assets are purchased during the year. In such a case, companies use the productivity of the asset for the partial year in computing the depreciation. 

