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Chapter 11: Depreciation and Depletion
The basic idea: most assets experience a loss in value over their lives.  We call this decline depreciation in the case of tangible plant assets, depletion in the case of natural resources and amortization in the case of intangible assets.

Formal definition: depreciation is the process of systematically allocating the cost of tangible assets to expense over the periods expected to benefit from the use of the asset.

Note: depreciation does not reflect the decline in the market value of the asset.  It is simply a spreading out of the recognition of its historical cost.

Depreciation does not involve a current cash outflow.  The cash outflow occurred when the asset was acquired.  Depreciation does not provide funds for the replacement of assets.  

To determine the depreciation charge, we must estimate three things:

1. the asset's depreciable base

2. the asset's useful life

3. the depreciation method.

Depreciable base = Historical cost minus salvage value.

Useful life depends upon both physical factors and economic factors (obsolescence).

Note: It is sometimes necessary to revise these estimates during the asset's life.  A change in estimate is handled in the current and future periods.  The book value of the asset  (less estimated salvage value) in the period of the change is allocated to the asset's estimated remaining useful life.  Prior periods' depreciation charges are not "corrected" based on the new estimates.

Example: Burnitup Furnace Corp. purchased machinery for $240,000 on January 1, 1995.  It is estimated that it will have a useful life of 5 years, scrap value of $15,000, production of 240,000 units, and working hours of 25,000.  During 1995, Burnitup uses the machinery for 5,300 hours, and the machinery produces 52,000 units.

For Burnitup, the depreciable base = $240,000-15,000 = $225,000.

Depreciation Methods
1. Activity Method.

Useful life defined either in terms of total units to be produced, or total hours to be worked.

Depreciation charge per unit or hour = depreciable base divided by total units or hours.

For Burnitup:

Unit charge = $225,000/240,000 units = $0.9375 per unit produced

Hour charge = $225,000/25,000 hours = $9.00 per hour worked

Periodic depreciation = units produced (or hours worked) in the period times the per unit (or per hour) depreciation charge.

For 1995, Burnitup would record:

$0.9375 x 52,000 = $48,750 in depreciation using the units-of-output approach.

$9.00 x 5,300 = $47,700 in depreciation using the working hours approach.

2. Straight-line method.

Depreciation assumed to be a function of time, rather than use.  Widely used due to its simplicity.

Annual straight-line depreciation for Burnitup:
$225,000/5 = $45,000.

Accelerated (decreasing charge) Methods
3. Sum-of-the-years'-digits method.
Annual depreciation charge = depreciable base x (a decreasing fraction)

The decreasing fraction = 

Numerator: Years remaining of useful life at the beginning of the year.

Denominator: Sum of the years of useful life:  n(n+1)/2, where n = useful life.

For Burnitup, the denominator would be (5 x 6)/2 = 15. 

Sum-of-the-years'-digits method for Burnitup:

Year
Depr. Base
Years Left
Fraction
Depr.

Expense
Book Value,

Year End

(Cost - Acc. Depr.)

1995
$225,000
5
5/15
$75,000
$165,000

1996
 225,000
4
4/15
  60,000
   105,000

1997
 225,000
3
3/15
  45,000
     60,000

1998
 225,000
2
2/15
   30,000
     30,000   

1999
 225,000
1
1/15
    15,000
     15,000

4. Declining-balance method.

The depreciation rate is some multiple of the straight-line rate.  For example, in double-declining balance, the rate is two times the straight-line rate (i.e. the rate is 2/n).

The rate is constant, and is applied to the book value (cost minus accumulated depreciation) of the asset at the beginning of the year.  Salvage value is not deducted in computing the depreciable base for the asset.

The asset should be depreciated to its salvage value.  (This will not "automatically" happen with the declining balance method.)  

For Burnitup, using the double-declining balance method:

Year
Book Value, 

beg. of Year
Double Declining

Balance Rate
Depreciation

Expense
Accum. Depr.,

end of Year
Book Value

end of Year

1
$240,000
2/5
$96,000
$96,000
$144,000

2
  144,000
2/5
  57,600
 153,600
   86,400

3
    86,400
2/5
  34,560
 188,160
   51,840

4
    51,840
2/5
  20,736
 208,896
   31,104

5
    31,104
2/5
   16,104*
  225,000
   15,000

*Depreciation of $16,104 (rather than $12,442) is taken to reduce the book value of the asset to its salvage value in the last year of its useful life.

Question: How do companies choose a depreciation method?  

-
Activity methods have the advantage of matching the depreciation expense to the level of activity (and hopefully revenue) of the period.  This may smooth income.

-
Net income is higher under straight-line.  Managers may prefer a higher income stream to increase their compensation and/or job security.  Straight-line is also easy to apply.

-
Accelerated methods can produce a relatively flat level of total expense if maintenance costs increase as the asset gets older.

Special Depreciation Methods.  (Simplified approaches to computing depreciation.)

5.
Composite Method.  Multiple asset accounts are depreciated using a composite depreciation rate.  The composite rate is the estimated straight-line depreciation on the assets divided by the original cost of the assets.  The rate is calculated when the group is established, and used throughout the life of the group (unless significant changes in the type of assets in the group take place).  Depreciation expense = the composite rate times the total acquisition cost of assets in use during the period.

When individual assets are retired, no gain or loss is recorded.  The difference between the asset's cost and the cash received is recorded in the accumulated depreciation account.  (Thus, it is assumed that assets are retired at their book value.)

Example: Presented below is information related to AnnaKate Corporation:

Asset
Cost
Est. Salvage Value
Est. Life
Depr. Cost

(Cost - SV)
Annual Straight-line Depr.

A
$40,500
$ 5,500
10 years
$35,000
$3,500

B
  40,260
   5,700
9
  34,560
  3,840

C
  36,000
   3,600
8
  32,400
  4,050

TOTALS
$116,760
 14,800

$101,960
$11,390

Depreciation rate: $11,390/$116,760 = 9.76%

Composite life: $101,960/$11,390 = 8.95 years

Annual entry to record depreciation:  .0976 x total acquisition cost of assets in use during the period.  Assuming no changes in total cost, depr exp. = .0976 x 116,760 = 11,390.

Entry:

Depr. expense on plant assets
11,390

Accumulated depreciation on plant assets
11,390

Entry to record the sale of asset C for cash of $12,000:

Cash


12,000

Accum. Depr.

24,000

Plant assets

36,000

Partial-Year Depreciation
Issue: assets are usually acquired and disposed of at times other than the beginning of the year.  How should depreciation for part of a year be computed?

Companies typically adopt some simplifying assumption about partial year depreciation, and then consistently follow it

.

Example: On April 10, 1993, Clarkco purchased an asset for $30,000.  The asset is estimated to have a three year useful life.  Straight-line depreciation ($10,000/year) will be used.


                         DEPRECIATION EXPENSE




Fractional Year Policy
     1993
    1994
      1995
     1996

Nearest fractional year.
$ 7,222
$10,000
$10,000
$ 2,778

Nearest full month.
   7,500
  10,000
  10,000
   2,500

Half year in acquisition and disposal.
   5,000
  10,000
   10,000
   5,000

Full year in acquisition, none in disposal.
  10,000
  10,000
   10,000
     0

Full year in disposal, none in acquisition.
      0 
  10,000
   10,000
  10,000

7,222 = 8.667/12 x 10,000

2,778 = 3.333/12 x 10,000

7,500 = 9/12 x 10,000

2,500 = 3/12 x 10,000

Impairment in Asset Value: Writedowns

In general, plant assets are reported at historical cost less accumulated depreciation.  However, when it is judged that a permanent decline in value below book value has occurred, the asset is written down to reflect this loss.  The asset may still be used in operations, sold or scrapped.  A loss is debited, and the asset's accumulated depreciation account is credited.  If the asset is still in use, new estimates of remaining useful life and salvage value are often made.

Problem: determination of  "permanent" impairment is a subjective judgement.  This presents an opportunity for earnings manipulation. That is, managers could take a "big bath" by timing writedowns when results are poor already.  Alternatively, they could allocate write-downs selectively to years when profits are abnormally high to smooth the earnings stream.

A recent FASB standard attempts to make the determination of impairments more objective.

An asset is deemed to be impaired if its carrying value is greater than the (undiscounted) expected net future cash flows from using the asset.

Amount of the impairment loss = Carrying Value - Fair Value of the asset.

Carrying Value = Cost - Accum. Depr.

Fair Value = 
Market Value (if a market exists) or the present value of expected future cash flows from the asset.

Example: Quashco is considering the writedown of equipment due to obsolescence.  The equipment had a cost of $450,000, with accumulated depreciation of $200,000 as of December 31, 1995.  On that date, management estimated future net cash flows of $150,000 for this equipment.  There is no active market for this type of equipment.  However, using Quashco's market rate of interest, the present value of expected future cash flows is $120,000.

1.
Compare carrying value ($250,000) to estimated net future cash flows ($150,000).  Since 250,000 > 150,000, an impairment has occurred.

2.
The impairment loss is the carrying value minus the present value of expected future cash flows: 250,000 - 120,000 = 130,000

3.
Journal entry:
Loss on impairment

130,000

Accumulated depr.: equipment
130,000

Note: The accumulated depreciation on the equipment is now $330,00, and the carrying value is $450,000 - 330,000 = 120,000.  Assets are not written back up to reflect recovery in market value, unless they are held for disposal.

Depletion
The process of allocating the cost of natural resources in a systematic and rational manner is called depletion.
The depletion base consists of the cost of acquiring the property containing the natural resource (acquisition costs), the costs of getting the property ready for use (intangible development costs), and the costs of restoring the property to its original state after the natural resource has been extracted (restoration costs).  The depletion base is reduced by any estimated salvage value from the property.

Tangible equipment is not included in the depletion base.  Tangible equipment that cannot be moved to another site is depreciated over its useful life, or the useful life of the resource, whichever is shorter.

Calculating Depletion
Normally, the "units-of-production" approach is used.  

Depletion expense per unit = Depletion Base / Estimated Total Recoverable Units

Depletion expense per period = Depletion expense per unit x Number of units extrracted during the period.

Example: Phelps-Ford Copper Company incurred costs of $2,000,000  in connection with property acquisition, exploration and development of a new copper mine.  Phelps expects that the land can be sold for $500,000 after the copper is removed and $300,000 is spent to restore the property.  The total estimated recoverable units available in the property are one million tons of copper ore.  Phelps extracted 200,000 tons of copper ore in the first year of production.  

Depletion expense per unit: ($2,000,000 + 300,000 - 500,000)/1,000,000 tons = $1.80/ton

Depletion expense, year 1: $1.80/ton x 200,000 tons = $360,000.

Journal entry:

Copper Inventory
360,000

Mining property
360,000

Note: Copper  inventory (not depletion expense) is debited.  Also, an accumulated depletion account can be used rather than crediting the asset account directly.

Assume that $200,000 (at cost) of the copper is sold for $300,000.  Journal entries:

Accounts receivable (or cash)
300,000

Sales revenue



300,000

Cost of goods sold (depletion expense)
200,000

Copper inventory



200,000

Depletion is a product cost.  Depletion expense associated with units sold is part of cost of goods sold.  Depletion expense associated with units still on hand is part of inventory.

The Oil and Gas Controversy
Oil and gas companies incur exploration costs in an attempt to discover new reserves.  However, not all exploratory efforts are successful.  Historically, two different methods of accounting for exploration costs in the oil and gas industry have been used.

1.
Successful efforts method: the exploration costs associated with productive wells are capitalized; those associated with dry wells are expensed.  Used primarily by large companies.

2.
Full cost method: all exploration costs are capitalized.  Used primarily by smaller, exploration-oriented ("wildcat") companies.

Example: Wildcat Exploration incurs costs of $500,000 for each of 20 wells drilled during 1995.  18 of the 20 wells are unsuccessful.  The journal entry to record these costs under the two methods is as follows:

Full Cost:




Successful Efforts:

Oil reserves   10,000,000


Oil reserves

1,000,000

Cash

10,000,000

Exploration expense
9,000,000

Cash


10,000,000

In subsequent periods, Wildcat would expense $10 million under the full-cost method as the successful wells are depleted.  Under the successful efforts method, only $1 million remains to be expensed in future periods as the successful wells are depleted.

Argument of favor of successful efforts: the costs of unsuccessful wells do not provide future benefits, and therefore should be expensed immediately.

Argument in favor of full cost: the costs of unsuccessful wells must be incurred in order to find the successful wells.

Note: In general, reported income is lower and more variable under the successful efforts method.  This may be viewed unfavorably by managers.

In 1977, the FASB issud Statement 19, which mandated the successful efforts method.  However, after extensive pressure was brought to bear by industry, legislators, the Department of Energy, the Justice Department and in particular the SEC, the FASB backed off from this position.  Now, both methods are allowed.

