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chapter 10
Property, Plant, and Equipment

Your goals for this “property, plant, and equipment” chapter are to learn about:

* Measurement of costs appropriately assigned to property, plant, and equipment.
* Equipment leases and the accounting implications.

» Principles relating to service life and depreciation.

« Depreciation methodology and terminology.

« Straight-line depreciation.

» Units-of-output depreciation.

* Double-declining balance depreciation.

* Sum-of-the-years’-digits depreciation.

* Unique features of depreciation under the tax code.

WHAT COSTS
ARE INCLUDED
IN PROPERTY,
PLANT, AND
EQUIPMENT?

Items of property, plant, and equipment are included in a separate category on a classified balance
sheet. Property, plant, and equipment typically follows the Long-term Investments section, and is
oftentimes simply referred to as “PP&E." Items appropriately included in this section of the balance
sheet are the physical assets deployed in the productive operation of the business, like land, buildings,
and equipment. Note that idle facilities or land held for speculation may more appropriately be listed
in some other category on the balance sheet (like long-term investments) since these items are not
in productive use. Within the PP&E section, the custom is to list PP&E according to expected life --
meaning that land (with an indefinite life) comes first, followed by buildings, then equipment. For
some businesses, the amount of PP&E can be substantial. This is the case for firms that have heavy
manufacturing operations or significant real estate holdings. Other businesses, say those that are
service or intellectual based, may actually have very little to show within this balance sheet category.
Below is an example of how a typical PP&E section of the balance sheet might appear. In the
alternative, some companies may relegate this level of detailed disclosure into a note accompanying
the financial statements, and instead just report a single number for“property, plant, and equipment,
net of accumulated depreciation” on the face of the balance sheet.

Property, Plant & Equipment

Land $ 1,000,000
Buildings $ 2,300,000
Less: Accumulated depreciation (1.500.000) 800,000
Equipment $ 4,000,000

Less: Accumulated depreciation (1.800.000) 2,200,000  $4,000,000
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COSTTO ASSIGN
TO ITEMS OF
PROPERTY, PLANT,
AND EQUIPMENT

INTEREST COST

TRAINING COSTS

A DISTINCTION
BETWEEN LAND
AND LAND
IMPROVEMENTS

The correct amount of cost to allocate to PP&E is based on a fairly straight-forward rule -- to identify
those expenditures which are ordinary and necessary to get the item in place and in condition
for its intended use. Such amounts include the purchase price (less any negotiated discounts),
permits, freight, ordinary installation, initial setup/calibration/programming, and other normal costs
associated with getting the item ready to use. These costs are termed “capital expenditures.” In
contrast, other expenditures may arise which were not “ordinary and necessary,” or benefit only the
immediate period. These costs should be expensed as incurred. An example is repair of abnormal
damage caused during installation of equipment.

To illustrate, assume that Pechlat Corporation purchased a new
lathe. The lathe had a list price of $90,000, but Pechlat negotiated
a 10% discount. In addition, Pechlat agreed to pay freight and
installation of $5,000. During installation, the lathe’s spindle was
bent and had to be replaced for $2,000. The journal entry to record
this transaction is:

3-17-X4  Equipment 86,000
Repair Expense 2,000
Cash 88,000
Paid for equipment (($90,000 X .90) + $5,000),
and repair cost

Amounts paid to finance the purchase of property, plant, and equipment are expensed. An exception
is interest incurred on funds borrowed to finance construction of plant and equipment. Such interest
related to the period of time during which active construction is ongoing is capitalized. Interest capitaliza-
tion rules are quite complex, and are typically covered in detail in intermediate accounting courses.

The acquisition of new machinery is oftentimes accompanied by employee training regarding the
correct operating procedures for the device. The normal rule is that training costs are expensed. The
logic here is that the training attaches to the employee not the machine, and the employee is not
owned by the company. On rare occasion, justification for capitalization of very specialized training
costs (where the training is company specific and benefits many periods) is made, but this is the
exception rather than the rule.

When acquiring land, certain costs are again ordinary and necessary and should be assigned to Land.
These costs obviously will include the cost of the land, plus title fees, legal fees, survey costs, and
zoning fees. But other more exotic costs come into play and should be added to the Land account;
the list can grow long. For example, costs to grade and drain land to get it ready for construction can
be construed as part of the land cost. Likewise, the cost to raze an old structure from the land may
be added to the land account (net of any salvage value that may be extracted from the likes of old
bricks or steel, etc.). All of these costs may be considered to be ordinary and necessary costs to get the
land ready for its intended use. However, at some point, the costs shift to another category --“land
improvements.” Land Improvements is another item of PP&E
and includes the cost of parking lots, sidewalks, landscaping,
irrigation systems, and similar expenditures. Why do you
suppose it is important to separate land and land improvement
costs? The answer to this question will become clear when
we consider deprecation issues. As you will soon see, land is
considered to have an indefinite life and is not depreciated.
Alternatively, you know that parking lots, irrigation systems, etc.
do wear out and must therefore be depreciated.
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A company may buy an existing manufacturing facility, complete with land, buildings, and equipment.
The negotiated price is usually a“turnkey”deal for all the components. While the lump-sum purchase
price for the package of assets is readily determinable, assigning costs to the individual components
can become problematic. Yet, for accounting purposes, it is necessary to allocate the total purchase
price to the individual assets acquired. This requires a pro-rata allocation of the purchase price to the
individual components. This concept is best illustrated with an example:

Suppose Dibitanzl Corporation acquired a manufacturing facility from Malloy Corporation for the
grand total of $2,000,000.To keep it simple, we will assume that the facility consisted of land, building,
and equipment. If Dibitanzl had acquired the land separately, it is estimated that its fair value would
be $500,000.The fair value of the building, by itself, is estimated to be $750,000. Finally, the equipment
would cost $1,250,000 if purchased independent of the “package” deal. The accounting task is to
allocate the cost of $2,000,000 to the three separate pieces. If you sum the perceived values of the
components, you will note that it comes to $2,500,000 ($500,000 + $750,000 + $1,250,000). Yet, the
actual purchase price was only 80% of this amount:

Price paid $2,000,000 »

Vs.
Estimated Values
.- Land $ 500,000
____ =80%
------ Equipment 1.250.000 /
MALLOY CORPORATION _ .~ . )
—~ |' & Total $2,500,000 <
|
—f y |, ' A
o 00 0

Purchase Price Allocation
Land $ 500,000 X80% =$ 400,000
X80% = 600,000
Equipment _1.250.000 X 80% = _1.000,000
Total $2,500,000 $2,000,000

The above calculations form the basis for the following entry:

5-12-X7  Land 400,000
Building 600,000
Equipment 1,000,000
Cash 2,000,000
Purchased land, building, and equipment

To many, accounting seems to be strictly
mechanical. As you delve deeper into the subject,
you will begin to observe an ever-increasing
need for the exercise of judgment. Consider the
above entry, which causes the land, building, and
equipment to be recorded at the historical cost of
$2,000,000, regardless of the perceived higher fair
value. Remember the historical cost principle --
which dictates that (most) assets are to be recorded
at their cost. The fact that fair value is perceived to
be greater than cost does not justify a departure
from the historical cost principle. But, professional
judgment was required to estimate the fair value of the components for purposes of making the
allocation. Such judgments are oftentimes an inescapable part of the accounting process.
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MATERIALITY
CONSIDERATIONS

You will observe that different estimates of fair value could have been used, and that would cause a
different proportion of the $2,000,000 to be assigned to each piece, but the total allocation would
still come to exactly $2,000,000. So, why does the allocation really matter? It is actually very important
when you consider that the amount assigned to land will not be depreciated, while amounts
assigned to building and equipment will be depreciated at different rates. Thus, the future pattern of
depreciation expense (and therefore income!) will be altered by this initial allocation. You no doubt
have a keen sense that investors pay close attention to income. Thus, you can start to sense how
important judgment becomes in the accounting process.

Look around your room and consider how many expenditures were for long-lived assets that were
relatively minor in value -- perhaps a trash can, a telephone, a picture on the wall, and so forth. If your
room was a business, would you capitalize those expenditures and depreciate them over their useful
life? Or, would you decide that the cost of record keeping exceeded the benefit? If so, you might
choose to simply expense the cost asincurred (as many businesses do). The reason is“materiality;”no
matter which way you account for the cost, it is not apt to bear on anyone’s decision-making process
about the company. Again, all of this discussion is to highlight the degree to which professional
judgment comes into play in the accounting process.

EQUIPMENT
LEASES

Many businesses acquire needed assets via a lease arrangement. With a lease arrangement, the
lessee pays money to the lessor for the right to use an asset for a stated period of time. In a strict legal
context, the lessor remains the owner of the property. However, the accounting for such transactions
looks through the legal form, and is instead based upon the economic substance of the agreement.

If alease effectively transfers the “risks and rewards” of ownership to the lessee,
then the applicable accounting rules dictate that the lessee account for the
leased asset as though it has been purchased. The lessee records the leased
asset as an item of property, plant, and equipment, which is then depreciated
over its useful life to the lessee. The lessee must also record a liability reflecting
the obligation to make continuing payments under the lease agreement,
similar to the accounting for a note payable. Such transactions are termed
“capital leases.” You should note that the basic accounting outcome is though
the lease agreement represents the purchase of an asset, with a corresponding
obligation to pay it off over time (the same basic approach as if the asset were
purchased on credit).

Of course, not all leases effectively transfer the risks and rewards of ownership to the lessee. The
determination of risk/reward transfer is based upon evaluation of very specific criteria: (1) ownership
transfer of the asset by the end of the lease term, (2) minimum lease payments with a discounted
present value that is 90% or more of the fair value of the asset, (3) a lease term that is at least 75%
of the life of the asset, or (4) some bargain purchase element that kicks in before the end of the
lease. If a lease does not include at least one of the preceding conditions, it is deemed not to be a
“capital lease,” and is thus considered to be an “operating lease.” You will be relieved to know that
you have already studied “operating leases” in the earliest chapters of this book -- that is, rent is
simply recorded as rent expense as incurred -- the underlying asset is not reported on the books of
the lessee.

Your life's experiences may give you a basis for extending your understanding of leases. If you have
rented an apartment at some point in your life, consider how it would be accounted for by you -- as
a capital lease or an operating lease? None of the “4” criteria was likely met; thus, your agreement
was an operating lease. In the alternative, you may have leased a car. It is possible (not assured) that
your lease agreement would trigger one of the four criteria. If you were to follow generally accepted
accounting principles for such an agreement, you would have recorded both an asset (the car) and
the liability (obligation under capital lease) on your books the day you drove away from the dealer (in
debit/credit context, you debit the asset and credit the liability for an amount that approximates the
fair value -- I'll leave those details for intermediate accounting courses).

Now, you may wonder why all the trouble over lease accounting? However, if you think about an
industry that relies heavily on capital lease agreements, like the commercial airlines, you can quickly
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come to see the importance of reporting the planes and the fixed commitment to pay for them. To
exclude them would render the financial statements not representative of the true nature of the
business operation.

SERVICE LIFE
AND COST
ALLOCATION

Casually, people will speak of deprecation as a decline in value or using-up of an asset. However, in
accounting jargon, the term is meant to refer to the allocation of an asset’s cost to the accounting
periods benefited -- not an attempt to value the asset. Thus, it is often said that depreciation is a
process of “allocation” not “valuation.” We have already addressed how an asset’s cost is determined.
Next, we must consider how to determine the accounting periods benefited (i.e., “service life”).

Determining the service life of an asset is an essential first step in calculating the amount of
depreciation attributable to a specific period. Several factors must be considered:

Physical deterioration -- “Wear and tear” will eventually cause most assets to simply wear
out and become useless. Thus, physical deterioration serves to
establish an outer limit on the service life of an asset.

Obsolescence-- The shortening of service life due totechnological
advances that cause an asset to become out of date and less
desirable.

Inadequacy -- An economic determinant of service life which is
relevant when an asset is no longer fast enough or large enough
to fill the competitive and productive needs of a company.

Factors such as the above must be considered in determining the service life of a particular asset.
In some cases, all three factors must be considered. In other cases, one factor alone may control the
determination of service life. Importantly, you should observe that service life can be completely
different from physical life. For example, how many computers have you owned, and why did you
replace an old one? In all likelihood, its service life to you had been exhausted even though it was
still physically functional.

Recognize that some assets have an indefinite (or permanent) life. One prominent example is land.
Accordingly, it is not considered to be a depreciable asset.

DEPRECIATION
METHODOLOGY

After the cost and service life of an asset are determined, it is time to move on to the choice of
depreciation method. The depreciation method is simply the pattern by which the cost is allocated
to each of the periods involved in the service life. You may be surprised to learn that there are many
methods from which to choose. Four popular methods are: (1) straight-line, (2) units-of-output, (3)
double-declining-balance, and (4) sum-of-the-years’-digits.

Before considering the specifics of these methods, you may wonder why so many choices. Perhaps
a basic illustration will help address this concern. Let us begin by assuming that a $100 asset is to
be depreciated over 4 years. Under one method, which happens to be the straight-line approach,
depreciation expense is simply $25 per year (shown in red below). This may seem very logical --
especially if the asset is used more or less uniformly over the 4 year period. But, what if maintenance
costs (shown in blue) are also considered? As an asset ages, it is not uncommon for maintenance costs
to expand. Let’s assume the first year maintenance is $10, and rises by $10 each year as follows:

$45
$40
$35
$30
$25
$20
$15
$10

$5

$0

YR 1 YR2 YR3 YR 4 YR 1 YR 2 YR 3 YR 4
STRAIGHT-LINE DEPRECIATION PATTERN MAINTENANCE COSTS
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Combining the two costs together reveals an interesting picture, showing that total cost rises over
time, even though the usage is deemed to be constant.

YR1 YR2 YR3 YR 4
COMBINED COSTS

The following graphics show what happens if we run the same scenario with an alternative
depreciation method called sum-of-the-years'-digits (the mechanics will be covered shortly):

YR 1 YR 2 YR 3 YR 4 YR 1 YR 2 YR 3 YR 4
SUM-OF-THE-YEARS' DIGITS MAINTENANCE COSTS
DEPRECIATION PATTERN
560 |
$50
$40
$30
$20
$10
$0
YR 1 YR 2 YR 3 YR 4

COMBINED COSTS

Now, the combined cost is level, matching the unit's usage/cost and perceived benefit to the
company. Arguably, then, the sum-of-the-years’ digits approach achieves a better matching of total
costs and benefits in this particular scenario. Does this mean that sum-of-the-years’ digits is better?
Certainly not! The point is simply to show an example that brings into focus why there are alternative
deprecation methods from which to choose. In any given scenario, ample professional judgment
must be applied in selecting the specific depreciation method to apply. The above discussion
is but one simple illustration; life affords an almost infinite number of scenarios, and accountants
must weigh many variables as they zero-in on their preferred choice under a given set of facts and
circumstances (author’s note: Not meaning to detract from the importance of this discussion, it must
be noted that the choice of depreciation method can become highly subjective. Some research
suggests that such choices are unavoidably “arbitrary,” despite the best of intentions). Having set the
stage for consideration of multiple depreciation methods, it is now time to dig into the mechanics of
each approach.

A variety of approaches can be used to calculate depreciation. And, those methods are usually
covered in intermediate accounting courses. Fortunately, most companies elect to stay with one of
the fairly basic techniques -- as they all produce the same “final outcome” over the life of an asset,
and that outcome is allocating the depreciable cost of the asset to the asset’s service life. Therefore,
although you will now only be exposed to four methods, those methods are the ones you are most
apt to encounter.
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In any discipline, precision is enhanced by adopting terminology that has very specific meaning.
Accounting for PP&E is no exception. An exact understanding of the following terms is paramount:

«  Cost: The dollar amount assigned to a particular asset; usually the ordinary and
necessary amount expended to get an asset in place and in condition for its intended
use.

«  Servicelife: The useful life of an asset to an enterprise, usually relating to the
anticipated period of productive use of the item.

«  Salvage value: Also called residual value; is the amount expected to be realized at the
end of an asset’s service life. For example, you may anticipate using a vehicle for three
years and then selling it. The anticipated sales amount at the end of the service life is
the salvage or residual value.

«  Depreciable base: The cost minus the salvage value. Depreciable base is the amount of
cost that will be allocated to the service life.

«  Bookvalue: Also called net book value; refers to the balance sheet amount at a point
in time that reveals the cost minus the amount of accumulated depreciation (book value
has other meanings when used in other contexts -- so this definition is limited to its
use in the context of PP&E).

Below is a diagram relating these terms to the financial statement presentation for a building:

@ BOOK VALUE

Buildings $ 2,300,000
Less: Accumulated depreciation (1.500.000) 800,000

USUALLY FOUND IN THE NOTES

TO THE FINANCIAL STATEMENTS;
ASSUME 20 YEARS IN THIS
EXAMPLE

DEPRECIABLE

BASE USED IN CALCULATIONS, BUT

USUALLY NOT DISCLOSED IN THE
FINANCIAL STATEMENTS; ASSUME
$300,000 IN THIS EXAMPLE

USED IN DEPRECIATION CALCULATIONS, BUT
USUALLY NOT DISCLOSED IN THE FINANCIAL
STATEMENTS; COST MINUS SALVAGE VALUE OR
$2,000,000 IN THIS EXAMPLE

In the above illustration -- assuming straight-line depreciation -- can you determine the asset’s age?

Itis 15 years old; the $2,000,0000 depreciable base (2,300,000 - $300,000) is being evenly spread over
20 years. This produces annual depreciation of $100,000. As a result, the accumulated depreciation is
$1,500,000 (15 X $100,000).
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THE STRAIGHT-
LINE METHOD

FRACTIONAL
PERIOD
DEPRECIATION

Under this simple and popular approach, the annual depreciation is calculated by dividing the
depreciable base by the service life. An asset that has a $100,000 cost, $10,000 salvage value, and a
four-year life would produce the following amounts:

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $22,500 $22,500 ($100,000 - $10,000)/4
Year 2 $22,500 $45,000 ($100,000 - $10,000)/4
Year 3 $22,500 $67,500 ($100,000 - $10,000)/4
Year 4 $22,500 $90,000 ($100,000 - $10,000)/4

For each of the above years, the journal entry to record depreciation is as follows:

12-31-XX  Depreciation Expense 22,500

Accumulated Depreciation 22,500

To record annual depreciation expense

The applicable depreciation expense would be included in each year’s income statement (except
in a manufacturing environment where some depreciation may be assigned to the manufactured
inventory, as will be covered in the managerial accounting chapters later in this book). The appropriate
balance sheet presentation would appear as follows (end of year 3 in this case):

Equipment
Less: Accumulated depreciation on equipment

$ 100,000
(67.500) 32,500

Assets may be acquired at other than the beginning of an accounting period, and depreciation must
be calculated for a partial period. With the straight-line method the amount is simply a fraction of
the annual amount. For example, an asset acquired on the first day of April would be used for only
nine months during the first calendar year. Therefore, year one depreciation would be 9/12 of the
annual amount. Following is the depreciation table for the above asset, this time assuming an April
1 acquisition date:

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $16,875 $16,875 (($100,000 - $10,000)/4) X 9/12
Year 2 $22,500 $39,375 ($100,000 - $10,000)/4
Year 3 $22,500 $61,875 ($100,000 - $10,000)/4
Year 4 $22,500 $84,375 ($100,000 - $10,000)/4
Not applicable --
Year 5 $ 5,625 assumed disposed (($100,000 - $10,000)/4) X 3/12
on March 31
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SPREADSHEET Microsoft Excel (and competing products) include built-in depreciation functions that may be entered
SOFTWARE by setting formulas (which can also be easily accessed from the Insert Function commands). Below
is a screen shot showing the straight-line method function. On execution, this routine returns the
$22,500 annual depreciation value to the C5 cell of the worksheet.
B Fe Edt Vew Insert 7F9rmal Tools Data Window Hep Adobe PDF .8 x
-] o 2 Heo-A-D
SN v X [ =SLN(100000,10000,4)
A B [ D E F G H 75
1
3 Depreciation Expense | -
Depreciation Expense . Cost 100000 4] - 100000
ﬂ Year 1 =SLN(100000, 10000, 4). Salvage 10000 : 10000
6 Year 2 $22,500 Life 4 4
7 Year 3 $22,500 oD
8 Year 4 $22,500 Returns the straight-line depreciation of an asset for one period. N
10
1" Life is the number of per ich the asset is being depreciated (sometimes
12 called the useful life
13
14 Formula result = $22,500
:2 Help on this function
H
19
20
21
22 -
o ¥\ Sheet1 / Sheet2 / Sheet3 / [<] m [2]
Draw~ AutoShapes h-G-A-==zad-
THE UNITS- This technique involves calculations that are quite similar to the straight-line method, but it allocates
OF-OUTPUT the depreciable base over the units of output (e.g., machine hours) rather than years of use. It is
METHOD logical to use this approach in those situations where the life is best measured by identifiable units of

machine “consumption.” For example, perhaps the engine of a corporate jet has an estimated 50,000
hour life. Or, a printing machine may produce an expected 4,000,000 copies. In cases like these,
the accountant may opt for the units-of-output method. To illustrate, assume Dat Nguyen Painting
Corporation purchased an air filtration system that has a life of 8,000 hours. The filter costs $100,000
and has a $10,000 salvage value. Nguyen anticipates that the filter will be used 1,000 hours during
the first year, 3,000 hours during the second, 2,000 during the third, and 2,000 during the fourth.
Accordingly, the anticipated depreciation schedule would appear as follows (if actual usage varies,
the schedule would be adjusted for the changing estimates using principles that are discussed later
in this chapter):

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $11,250 $11,250 1,000 hours/8,000 hours X ($100,000 - $10,000)
Year 2 $33,750 $45,000 3,000 hours/8,000 hours X ($100,000 - $10,000)
Year3 $22,500 $67,500 2,000 hours/8,000 hours X ($100,000 - $10,000)
Year 4 $22,500 $90,000 2,000 hours/8,000 hours X ($100,000 - $10,000)

The form of journal entry and balance sheet account presentation are just as were illustrated for the
straight-line method, but with the revised amounts from the above table.
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THE DOUBLE-
DECLINING
BALANCE
METHOD

SPREADSHEET
SOFTWARE

As one of several “accelerated depreciation” methods, double-declining balance (DDB) results in
relatively large amounts of depreciation in early years of asset life and smaller amounts in later years.
This method can be justified if the quality of service produced by an asset declines over time, or if
repair and maintenance costs will rise over time to offset the declining depreciation amount. With
this method, a fixed percentage of the straight-line rate (i.e., 200% or “double”) is multiplied times the
remaining book value of an asset (as of the beginning of a particular year) to determine depreciation
for a particular year. As time passes, book value and annual depreciation decrease.

To illustrate, let's again utilize our example of the $100,000 asset, with a four-year life, and $10,000
salvage value. Depreciation for each of the four years would appear as follows:

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $50,000 $50,000 $100,000 X 50%
Year2 $25,000 $75,000 ($100,000 - $50,000) X 50%
Year 3 $12,500 $87,500 (100,000 - $75,000) X 50%
Year 4 $ 2,500 $90,000 see discussion below

The amounts in the above table deserve additional commentary. Year one is hopefully clear --
expense equals the cost times twice the straight line rate (4 year life = 25% straight-line rate; 25%
X 2 = 50% rate). Year two is the 50% rate applied to the remaining balance of the asset as of the
beginning of the year; the remaining balance would be the cost minus the accumulated depreciation
(100,000 - $50,000). Year three is just like year two -- 50% times the beginning book value ($100,000
- $75,000). Note that salvage value was simply ignored in the preliminary years’ calculations. For
year four, however, the calculated amount (($100,000 - $87,500) X 50% = $6,250)) would cause the
lifetime depreciation to exceed the $90,000 depreciable base. Thus, in year four, only $2,500 is taken
as expense even though the calculated amount is higher. This gives rise to an important general rule
for DDB -- salvage value is initially ignored, but once accumulated depreciation reaches the amount of
the depreciable base, then depreciation ceases. In our example, only $2,500 was needed in year four to
bring the aggregate depreciation up to the $90,000 level.

It is possible that an asset will have no salvage value. If you are very perceptive, you will note that
the mathematics of DDB will never fully depreciate such assets (since you are always taking only a
percentage of the remaining balance, you can never bring the remaining balance to zero). In these
cases, accountants typically change to the straight-line method near the end of an asset’s useful
life to “finish off” the accounting for an asset which is to be taken to a final zero net book value. The
mechanics of this shift in method are sometimes covered in intermediate accounting.

DDB is also calculable from built-in depreciation functions. Below is the routine that returns the
$12,500 annual depreciation value for Year 3.

&) Fe Edt Vew Inset Format ook Data Window Help Adobe PDF v x

BEEL @ £ H-O-A-8
ey ~ X v [/ =DDB(100000,10000,4,3)
A B © D E F G B
1
2 Function Arguments =
008

Cost 100000 =
3 Depreciation Expense
H Saivage| 10000
5 Year 1 $50,000 Life|+
6 Year 2 $25,000 period 3 =3
7 Year3 |=DDB(100000,10000,4,3) | Factor | =
8 Year 4 $2,500
H = 12500
10 Returns the depreciation of an asset for a specified period using the double-declining balance method or
1 some other method you specify.
12

Factor is the ict ince declines. If Factor is omitted, it is assumed to be 2

13 (the double-declining balance method).
14
15 Formula resut = $12,500
16

20
21
22

22
W« » w]\Sheetl/ Sheet2 / Sheet3 / I« m (2]

Draw~ AutoShapes ~ v dvAv=s
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Under DDB, fractional years involve a very simple adaptation to the approach presented above. The

FRACTIONAL first partial year will be a fraction of the annual amount, and all subsequent years will be the normal
PERIOD calculation (twice the straight-line rate times the beginning of year book value). If our example asset
DEPRECIATION were purchased on April 1, 20X1, the following calculations result:
Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $37,500 $37,500 $100,000 X 50% X 9/12
Year2 $31,250 $68,750 ($100,000 - $37,500) X 50%
Year 3 $15,625 $84,375 ($100,000 - $68,750) X 50%
£5106,000—584;375)-%56%
et Do I Limited to depreciable base
Not applicable --
Year 5 $ 0 assumed disposed 50
on March 31
ALTERNATIVES 150% and 125% declining balance methods are quite similar to DDB, but the rate is 150% or 125%
TO DDB of the straight-line rate (instead of 200% as with DDB).
THE SUM-OF- This approach was used in the graphic example at the beginning of this chapter, but without any
THE-YEARS'- calculation details. The calculations will undoubtedly be seen as a bit peculiar; | have no idea who

DIGITS METHOD

SPREADSHEET
SOFTWARE

first originated this approach or why.

Under the technique, depreciation for any given year is determined by multiplying the depreciable
base by a fraction; the numerator is a digit relating to the year of use (e.g., the digit for an asset with
a ten-year life would be 10 for the first year of use, 9 for the second, and so on), and the denominator
is the sum-of-the-years' digits (e.g., 10 + 9+ 8 +...+ 2 + 1 =55). In our continuing illustration, the
four-year lived asset would be depreciated as follows (bear in mind that4 +3 + 2+ 1=10):

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation
Year 1 $36,000 $36,000 ($100,000 - $10,000) X 4/10
Year2 $27,000 $63,000 ($100,000 - $10,000) X 3/10
Year 3 $18,000 $81,000 ($100,000 - $10,000) X 2/10
Year 4 $ 9,000 $90,000 ($100,000 - $10,000) X 1/10

Again, software includes a built-in function for sum-of-the-years’ digits (SYD) method. Following is
the function that returns the $18,000 annual depreciation value for Year 3.
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With the sum-of-the-years’-digits method, fractional years require fairly intensive layering for every
year (e.g., if a ten-year asset is acquired on July 1, 20X1, depreciation for 20X1 is the depreciable base
times 10/55 times 6/12 (relating to six months of use); depreciation for 20X2 is the depreciable base
times 10/55 times 6/12 (reflecting the last six months of the first layer), plus the depreciable base
times 9/55 times 6/12 (reflecting the first six months of the next layer)). Returning to our $100,000,
four-year lived asset; if the asset was acquired on April 1, Year 1, the resulting depreciation amounts
are calculated as:

Accumulated
Depreciation Depreciation at

Expense End of Year Annual Expense Calculation
Year 1 $27,000 $27,000 ($100,000 - $10,000) X 4/10 X 9/12
($100,000 - $10,000) X 4/10 X 3/12
Year2 329,250 356,250 ($100,000 - $10,000) X 3/10 X 9/12
($100,000 - $10,000) X 3/10 X 3/12
Year3 $20,250 376,500 ($100,000 - $10,000) X2/10 X 9/12
($100,000 - $10,000) X 2/10 X 3/12
Yeard AL I { ($100,000 - $10,000) X 1/10 X 9/12

Not applicable --
Year 5 $ 2,250 assumed disposed ($100,000 - $10,000) X 1/10 X 3/12

on March 31

Admittedly, the above table is a bit “busy,” but if you take time to trace each of the amounts, it will be
a good key to your understanding.

Before moving away from the sum-of-the-years’-digits, you may find it tedious to be adding numbers
like 10+9+8+... + 1=55.But, mathematicians long ago figured out a short cut for this calculation:
(n(n + 1))/2, where n is the number of items in the sequence. Thus, for an asset with a ten year life:
(10(10+1)/2=10(11)/2=110/2 =55 . Try this on your own for the four-year life, and make sure your
resultis”10." Try again for a 15 year life asset, and make sure you get“120." Do you see that the sum-of-
the-years’-digit’s fraction for the 4th year of use would be 12/120? Remember, you count backwards
--Year oneis 15/120, Year two is 14/120, Year three is 13/120, and Year four would be 12/120.
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Obviously, the initial assumption about useful life and residual value is only an estimate. Time and
new information may suggest that the initial assumptions need to be revised, especially if the
initial estimates prove to be materially off course. It is well accepted that changes in estimates do
not require re-doing the prior period financial statements; after all, an estimate is just that, and the
financial statements of prior periods were presumably based on the best information available at the
time. Therefore, rather than correcting prior periods’ financial statements, such revisions are made
prospectively (over the future) so that the remaining depreciable base is spread over the remaining
life.

To illustrate, let’s return to the straight-line method. Assume that two years have passed for our
$100,000 asset that was initially believed to have a four-year life and $10,000 salvage value; as of the
beginning of Year 3, new information suggests that the asset will have a total life of seven years (three
more than originally thought), and have a $5,000 salvage value. As a result, the revised remaining
depreciable base (as of January 1, 20X3) will be spread over the remaining five years, as follows:

Accumulated
Depreciation Depreciation at
Expense End of Year Annual Expense Calculation

Year 1 $22,500 $22,500 ($100,000 - $10,000)/4
Year2 $22,500 $45,000 (5100,000 - $10,000)/4
Year 3 $10,000 $55,000 (100,000 - $45,000 - $5,000)/5
Year 4 $10,000 $65,000 (100,000 - $45,000 - $5,000)/5
Year5 $10,000 $75,000 (100,000 - $45,000 - $5,000)/5
( )
( )

Year 6 $10,000 $85,000 $100,000 - $45,000 - $5,000)/5
Year7 $10,000 $95,000 $100,000 - $45,000 - $5,000)/5

The depreciation amounts for Years 3 through 7 are based on spreading the“revised” depreciable base
over the last five years of remaining life. The “revised” depreciable base is $50,000, and is calculated
as the original cost ($100,000) minus the depreciation already taken ($45,000), and minus the revised
salvage value ($5,000).

TAX LAWS

Although this book is about financial and managerial accounting,
it is certainly necessary to call your attention to the unique
features of depreciation under the tax code. First, it is important to
note that tax methods and financial accounting methods are not
always the same; that is certainly true when it comes to the subject
of depreciation. For example, when the economy “slows down”
governments will often try to stimulate economic investment
activity by providing special incentives that are realized through
rapid depreciation for tax purposes (even immediate write-off in
some cases). Now, you may wonder how this is supposed to help
the economy. Well, suppose you were thinking of buying a new truck for use in your trade or business.
If the government said you could reduce your taxable income by the amount of the purchase price
immediately (rather than depreciating the asset over a much longer period of time), you see how this
might prompt you to buy and bring about an incremental improvement in the economy.

The history of the tax laws is marked by many changes to the rates and methods that are permitted in
any given year. As a result, it is difficult to generalize about the operation of the tax code as it relates
to deprecation. But, in general, the USA tax rules provide for a depreciation technique know as the
Modified Accelerated Cost Recovery System (MACRS -- called “makers”). MACRS provides a general
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depreciation system and an alternative system -- and within those systems are generally provisions
relating to the 200% declining balance, 150% declining balance, and straight-line techniques.

Further, the tax system will generally stipulate the useful life of an asset rather than leaving it to the
imagination of the taxpayer. For example, a race horse over two-years old when placed in service is
assumed to have a three-year life; obviously very few stones are left unturned. The tax code tends
to be very complete in identifying assets and their lives. As a general rule, the tax code lives tend to
be “favorable” to taxpayers, and generally result in depreciation occurring at a faster rate than under
generally accepted accounting principles.

It is noteworthy that the government has reduced the depreciation calculations down to percentage
values that are reproduced in numerous reference tables. This reduces the possibility of error and
makes it easy for someone who never studied depreciation methods to still come up with the right
amount of depreciation in any given year.

You may be bothered to consider that a company would use one accounting method for financial
reporting and another for tax. But, this is often the case, and there is nothing devious involved.
Accounting rules are about measuring economic activity of a business and require a proper scheme
of matching revenues and cost to achieve this objective. Meanwhile, the tax code must be followed,
and it often changes to meet the revenue or social objectives of the government. As a result,
temporary (and sometimes not so temporary) differences will arise between accounting and tax
measurements. Records of these differences must be maintained, making the accounting task all the
more challenging for a complex business organization.



