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The issues featured in this study are the vulnerability

inflation of several depreciation methods allowed by the

Internal Revenue Service (straight-line, sum-of-the years and

declining balance), possible consequences when depreciation

allowances are based on historical cost and are not updated

to price level changes, two proposals under national consid-

eration (First Year Capital Recovery System and Capital Cost

Recovery Act) to modify the way in which depreciation allow-

ances are calculated, and several sugge$red procedures to com-

pensate for the loss of purchasing power in depreciation.

It is concluded that under inflation and when depreci-

ation allowances are expressed in present dollars, additional

taxation occurs and the original rate of return of the pro-

ject decreases. To mitigate these circUmstances, adjustments

are needed. The magnitude of adjustments is evaluated for each

of the main existing depreciation methods. It is shown that

straight line method is itself an inflationary force. Numer-

ical examples are presented.



Two current proposals to modify the way in which de-
,

preciation allowances are calculated are described. Under

Capital Cost Recovery Act and First Year Capital Recovery

System, the risk of purchasing power loss because of infla-

tion is reduced, and the mechanics are simple. However,

depreciation is still based on historical cost. As a con-

sequence, capital recovery is not adequate, although, it is

superior to the recovery provided for existing methods.

It is shown that several procedures can provide for

adjustments in depreciation charges according to price level

changes and better recover funds invested in capital assets.

However, uncertainty of future inflation rates, loss of tax

revenue for the government and sometimes complicated mechan-

ics are the primary disadvantages.
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EVALUATION OF INFLATION-SENSITIVE
DEPRECIATION METHODS

I, INTRODUCTION

The primary thrust of this study is the comparison and

critique of existing and formally proposed depreciation me-

thods and the suggestion of new forms of depreciation that

would adequately protect the earning power of funds invested

in capital assets.

During the last decade, the United States' economy has

suffered from unexpected inflation and declines in productiv-

ity.

Inflation tends to distort the real rate of return that

is obtained in a certain investment. Practical evidence sug-

gests that investors include an element in their return re-

quirements to protect themselves against anticipated infla-

tion.

The suggestions of some authors on how to include in-

flation in the calculations involved in engineering economic

analyses are presented in this study.

One of the factors that has contributed to the declines

in productivity in this country, has been the fact that funds

that are invested in capital assets are not recovered in

real terms and, as a consequence, the renewal of industrial

plants has not been stimulated properly*

A major determinant of any firm's investment policy is
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the cost of using depreciable assets, The cost of these

assets is affected by the capital cost recovery permitted

for tax purposes. Variations in tax depreciation allowances

cause differences in the amount of capital recovered and

therefore may influence the renewal of capital assets. The

investment in one or another type of technology may be biased

by the particular depreciation rules, with possible conse-

quences in the resource allocation process.

Depreciation practices are restricted by the federal

government. Any depreciation method used by a firm must be

in accordance to the rules established by the Treasury Depart-

ment.

In 1909, the necessity of charging depreciation as a

cost of operation (and thereby providing for the economic re-

covery of physical assets), was established. Since then, the

federal government has been modifying procedures and methods

to allow taxpayers to deduct capital investment from their

tax liability as a way to recover capital and to stimulate

the renewal of productive assets. A general historical back-

ground of the evolution of depreciation practices in the

United States is presented in Chapter II.

In all cases, depreciation charges are calculated on the

basis of acquisition cost. If inflation occurs over the use-

ful life of a depreciable asset, there is a purchasing power

deficiency because that portion of revenue intended to re-

cover capital has less purchasing power than the originally

invested amount.



During times of inflation, historical cost depreciation

charges also increase the tax liability of the firm. Since

the deduction for depreciation is received in future dollars

but measured in historical dollars, the real taxable portion

of income is increased, These facts are illustrated with the

help of numerical examples as a way to show some of the weak-

nesses of the current methods of depreciation.

Based in the assumption that exixting methods of depre-

ciation do not adequately provide for recovery of the capital

invested, two major proposals to modify the way in which de-

preciation charges could be estimated, are described. They

are compared with the existing methods and the extent of

their improvements in the capital recovery process is dis-

cussed.

The problem of updating historical cost depreciation

allowances by inflation is explored. Several alternative

procedures to compute depreciation allowances in which com-

pensation for the loss of purchasing power is made are deve-

loped in Chapter IV.

The analysis considered in this research is on a micro-

economic level. Its thrust is to develop means to maintain

the integrity of an investment through assurance that depre-

ciation allowances will provide directly or indirectly for

the funds required to replace an existing asset at the end

of its useful life.

A general comparison of depreciation practices used in

several countries is made in Appendix A. The extent of their
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dtfferences with, the procedures utilized in the United Sta-

tes is noted.
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II. DEPRECIATION PRACTICES IN THE
UNITED STATES OF AMERICA

Among the items on a corporate statement, depreciation,

amortization and depletion are unique in that they are legit-

imate expenses, and are therefore deductible for tax pur-

poses, they are not cash items.

The tax savings which result from reporting depreciation

may be retained by the company for investment. For this

reason, depreciation policy is of significant concern to all

businesses.

In this chapter, basic concepts about depreciation theory

and a general historical background on depreciation practices

in the United States are presented.

Based on the findings of some writers, the deficiencies

of the principal methods of depreciation allowed by the Treas-

ury Department are stated, and a comparative analysis is pre-

sented.

For illustrative purposes, several examples are used

throughout the study to allow convenient comparison of the

concepts presented.

Example 1.

A company is using 20 logging trucks whose original

cost was $900,000. These trucks are totally depreciated and

have a market value of $400,000 which is equal to the esti-

mated salvage value.



The company is considering the sale of the 20 logging

trucks to buy 12 new, highly automated trucks which cost

$1,275,000.

Technological advances in the area are expected to be

such that the new trucks should be replaced by a new gener

ation of trucks at the end of five years. The estimated sal-

vage value of the new trucks at the end of this period is

calculated to be $450,000.

If the new investment is realized, there would be con-

siderable savings in operation costs. Savings of $150,000

in labor and $70,000 in fuel costs are expected each year.

On the other hand, the new trucks will require addition-

al periodic maintenance every two years at a current cost of

$2,000 per truck.

The corporate tax rate for the company is 46% and its

required rate of return is 15%.

Summarizing with an arrow diagram:

($x1000)

450Salvage Value

Savings

Sale Old Trucks 4001 ''

Year

Investment

Maintenance Cost

0

1275

220/yr.

1 2

1

24 24
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The before-tax cash flow (BTCF) for each year of the

useful life of the assets is shown in Table I. Note that all

of the expenses and savings are assumed to be at the end of

the year.

TABLE I. BEFORE-TAX CASH FLOW FOR EXAMPLE 1

End of Year

Salvage Old. T.

0

400

1 2 3

Salvage New T. 450
Say. in. Op. Costs. 220 220 220 220 220

Total Inflows. 400 220 220 220 220 670

Investment Out. 1275
Maintenance Cost. 24 24

Total Outflows 1275 24 24

B.T.C.F. 875 220 196 220 196 670

Example 2.

Company X is considering the prospect of building a new

warehouse in order to expand its operations in the Pacific

Northwest.

The initial investment would be $1,250,000 and a useful

life of at least 20 years is estimated, A salvage value or

$250,000 is considered.

Once the new warehouse is finished, savings of $10,000

per month would be realized. This amount is now spent for

the monthly rent of a small warehouse near the new building
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site.

Maintenance costs of $2,000 every two years are sched-

uled. The tax rate of company X is 46% and its cost of cap-

ital is 15%.

Summarizing with an arrow diagram:

Salvage value

Savings

Year

Investment 1000

Maintenance Cost

Example 3.

120/year

250

1 2 3 4 5 20

2 2 2

A company is considering a project with an inital cost

of $100,000. The gross income expected is $50,000 per year,

the operation costs have been split into labor, material and

energy; where the labor cost is $5,000, the material cost is

$3,000 and the energy cost is $2,000 per annum. The life of

the project is estimated to be six years and no salvage value

is expected.



Periodical maintenance is required each two years with

a current cost of $3,000.

The corporate tax rate for the company is 46%. The re-

quired rate of return is 15%.

qummarizing with an arrow diagram:

Revenues 50/year

,

,
,

Years . . . .

i

3 4 5 6

Investment 100

.
.

1.

Operating Cost 10/year

Maintenance Cost 3 3 3

The before-tax cash flow for this example is indi-

cated in Table II.
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TABLE II. BEFORE-TAX CASH FLOW FOR EXAMPLE 3

End of Year 0 1 2 14 5 6

Receipts:

Revenues 50 50 50 50 50 50

Total Receipts 50 50 50 50 50 50

Disbursements:

Investment 100

Operating Cost 10 10 10 10 10 10

Maintenance Cost 3 3 3

Total Disbursements 100 10 13 10 13 10 13

Before-Tax Cash F. 100 40 37 40 37 40 37

Depreciation: Basic Concepts.

Physical properties eventually reach the end of their

economic life. As a result of old age, wear and tear, ob-

solescence and other factors, many types of assets gradually

suffer a loss in value, (except for possible antique value).

Machines and other facilities are eventually replaced to sec-

ondary applications or retired as their utility is diminished.

This process is called depreciation.

Unless provision has been made for the recovery of the

capital cost of the property, by the time the asset is re-

tired the invested capital will be dissipated. Decrease in
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value is recognized for accounting purposes as an operating

expense.

Tangible assets are subject to depreciation. Other

assets and intangibles are subject to depletion and amorti-

zation respectively. 1

Since values decline gradually, for assets with an es-

timated life of more than one year, instead of charging the

full investment as a unique expense, the outlay is spread

over the life of the asset in the accounting records. The

process of distributing the cost of the investment over the

entire useful life of the property is known as depreciation

accounting.

According to the American Institute of Certified Public

Accountants (AICPA): "Depreciation Accounting is a system of

accounting which aims to distribute cost or other basic val-

ues of tangible capital assets less salvage (if any), over

the estimated useful life of the unit (which may be a group

of assets) in a systematic and rational manner. It is a pro-

cess of allocation, not of valuation." 2

1An example of "other assets" is where natural resources
are subject to exploitation, such as mines or forests. Intan-
gibles assets are copyrights and patents, among others.

2AICPA, Committee on terminology, Accounting terminology
Bulletin No. 1, "Review & Resume", August 1953.

The term depreciation has different meaning to different
people, depending upon their approach to the matter. There
are several "causes of depreciation" that are referred to as
"types of depreciation". For further reading the following
references are recommended: [2], [4], [45].



12

It is clear that depreciation for an accounting period

is not a measure of the decrease in value of the firm's tan-

gible assets. It is recorded as an expense on the income

statement and it is one of the deductions from revenues that

is included when earnings are estimated.

Depreciation has three principal purposes: (1) to pro-

vide for proper recording of depreciable assets in the books

of the company, (2) to include the cost of depreciation in

the operation expenses for tax purposes, and (3) to provide

for recovery of capital consumption costs.

Depreciation is sometimes viewed as a series of annual

charges made to a particular fund to recover the capital in-

vested. This allocation process - seldom used in industrial

practice - is known as the sinking fund method. The accumu-

lated depreciation charges are invested outside the company

where they earn interest toward the replacement of the asset.

Another allocation process more commonly used is known

as "book entry". Here, a bookkeeping account shows a series

of charges for depreciation. These charges are used for tax

purposes but they appear in the account as "other assets".

Depreciation accruals stay within the company as a source of

funds because they are invested in the organization. Usually,

it is very difficult to keep track of where the depreciation

funds have been invested.

Annual depreciation charges are calculated on the basis

of acquisition cost. If inflation occurs over the life of
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a depreciable asset, there is purchasing power deficiency

because that portion of revenue designated as a recovery of

capital has less purchasing power than originally invested

funds. Actually, opinions are strongly divided between those

who prefer to keep books on a historical cost basis and those

who prefer to recognize the changing value of the dollar.

This will be discussed later.

Assumptions, Definitions and Notation

The following assumptions, definitions and notation are

required before attempting to go further:

-Present Worth analysis is used to compare the advan-

tages of one method of depreciation to others. It require8

an interest rate at which the estimated flow will be discount-

ed.

The Present Worth is defined as the value today of a fu-

ture payment or stream of payments discounted at an appropri-

ate discount rate.

-Discount Rate: There is no agreement on how a discount

rate should be set. It should reflect the cost of money, but

there have been several approaches to do so. It is beyond

the scope of this study to examine these approaches. There-

fore, the discount rate is assumed known and that it is esti-

mated by one of the several acceptable methods. For purposes

of information, the following references are recommended:

[45], E53].
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-The analysis presented in this thesis is applicable

only for assets held for the production of income.

- The effective income tax rate is considered to be con-

stant over time at 46%.

- Inflation rate is assumed to affect equally all compo-

nents of a given cash flow, except depreciation allowances,

unless noted.

- Depreciable Property is any property that is used in

the conduct of a trade or business which is held to produce

income and which has a useful life exceeding one year.

- Useful Life is the estimated number of years that an

asset can operate for the production of income. The useful

life is the economic life that the asset has for the company

and not the physical life of the asset itself.

-Basis of the Property is the original cost of the pro-

perty plus the cost of any capital additions.

- Salvage Value is the taxpayer's estimate of the market

value of the asset at the end of its useful life.

Notation:

N: Depreciable life for the asset (in years).

00: Original cost of the asset

S: Estimated salvage value.

i: Effective interest rate applicable to cash flows or

discount rate

T: Effective income tax rate.

DB: Depreciable basis of the property (OC-S).
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Dt: Depreciation charge in year t.

PWT: Present worth of tax savings due to depreciation.

PW: Present worth of after-tax cash flow.

RRAT: After-tax rate of return.

a/N: Depreciation rate used for the declining balance

method; a=1.5 for used property and a=2 for new

property.

Historical Background of Depreciation Allowances in the

United States

The fact that use and time eventually bring to an end

most of the things man makes was recognized long ago. Depre-

ciation however, has been of little concern until shortly af-

ter the start of the nineteenth century.

Once the depreciation process was understood, the prin-

cipal controversy was whether or not it should be recognized

as an operation expense.

In 1909, in the Supreme Court case of Knoxville Water Co.

vs. City of Knoxville, the necessity of charging depreciation

as a cost of operation and thereby recognizing the consumption

of physical assets was established ([43]).

At that time differences of opinion existed on how the

depreciation charges should be computed. One of the proposals

during the period 1913 - 1933 was that the basis of the depre-

ciation charge should be the replacement cost instead of the

original cost. Under this concept, the costs of operation
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would include amounts to keep the property "intact" despite

rising costs. After a long controversy, original cost was

selected - and continues to be - the basis for computing de-

preciation charges.

From 1913 to 1933, approximately, the common practice

was to write-off the cost of fixed assets in much shorter

periods than their actual average service lives. Several

methods besides the straight line method were commonly used,

but straight line was the most popular. During these years,

tax examiners rarely objected to the rates of depreciation

used in industry. A commonly used rate for machinery and

equipment was 10%, although average service lives of the as-

sets in this category were much longer than 10 years; often

25 years or more.

The same depreciation rates and methods used for tax pur-

poses, were used for book purposes.

In 1934 the Treasury Department initiated a policy to

enforce the use of straight line depreciation based on the

available evidence of the average service lives of different

assets. The 10% rates were reduced up to 4%. These changes

were criticized by taxpayers because the lower depreciation

rates were very conservative. The new rates required for tax

purposes were usually adopted for book purposes too. Because

of the need to create incentives for investment, in the same

year, Congress corrected the tax deterrent by allowing a 5-

year depreciation schedule of assets that were considered
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necessary to the public interest. "Certificates of necessity"

were created. These certificates were initially discontinu-

ated in 1945, although they were re-installed with the same

purposes in 1950 for the Korean war and continued for several

years thereafter.

Pressures for a relaxation of the treasury policies init-

iated in 1934 were intensified following the end of the World

War II.

Finally, in 1954 a system of capital consumption allow-

ances was adopted that permitted investors to use accelerated

depreciation methods. These new allowances were adopted in

response to the rapid price inflation of assets during the

Second World War and the Korean war.

The Internal Revenue Code of 1954, authorized a taxpayer

to compute annual depreciation charges by use of the straight

line method, the declining balance method at a rate not to

exceed twice the straight line rate for new assets and 1.5

times for used assets; the sum of the year's digits method,

or by any other method which in any year during the first two

thirds of the asset's useful life yields cumulative charges

not greater than those generated by use of the declining bal-

ance method. These depreciation methods could be applied only

to property acquired after December 31, 1953. 3

3U.S. Internal Code of 1954.
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Straight Line Method (SLM)

This method distributes the depreciable basis of the

property over its useful life. With a service life of N

years, the straight line depreciation rate is 1/N.

According to the notation defined:

1

Dt- (DB)
N

From all the methods specifically allowed by the IRS,

the straight line produces the least cash due to tax savings

in the early years of the asset's life.

Declining Balance Method (DBM)

Under this method, a fixed depreciation rate (a/N) not

to exceed 2/N (double of straight line) is applied to the

remaining undepreciated balance in the asset account. This

process continues until either the total depreciation taken

is equal to the original cost minus the salvage value or the

useful life of the asset is expended. The depreciation rate

is greater for the first several years and decreases in the

latter years.

Then, the depreciation charge in year t is expressed as:

Dt = OCa ( 1 - a)t-1

It is possible at any time to switch from declining bal-

ance to straignt line. The optimum point to switch can be
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obtained by the procedure suggested by Bussey ([10], pp. 103-

104).

After the switch, to determine the annual depreciation

charge, the undepreciated balance (starting the year the

switch is made) is divided evenly among the remaining years

of the asset's useful life.

The Sum-of-the-Years Digits Method (SYD)

In the SYD method a continually decreasing ratio is

applied to the asset's original cost less estimated salvage

value. The ratio in any year has as its numerator the num-

ber of years of service life remaining (including the present

year) and as its denominator the sum of the numbers repre-

senting the successive years in the estimated life of the as-

set.

For example, the first year depreciation charge on a

five year asset would be 5/15 (ie. 5 over the sum of 1+2+3+4+5)

of the asset's cost less salvage value. In summary form, the

depreciation charge for year t would be determined:

Dt = 2 (0C-S) (N-t+1)

N (N+1)

Under SYD no switching to straight line is recommended

(ibid, p.102).

In Table III, the cumulative present value of the tax

savings obtained using straight line, sum-of-the-years and
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double declining balance depreciation methods as applied to

data from exampled, is indicated. Acc,lerated depreciation

schedules cause larger tax deductions in the early years of

the life of an asset and smaller deductions in the latter

years. However, the total allowance for depreciation over

the entire life of the asset is the same for all methods.

Once the new methods of depreciation were allowed, most

cf large and medium size corporations elected to use one of

the accelerated schedules for tax purposes, although a fre-

quent decision was to use straight line for book purposes.

The particular method of depreciation which is optimal

to one company, may not be for another. In most cases, the

best depreciation method is the one which writes-off the

expense as rapidly as possible.

DDB gives the greatest initial deduction. When it is

combined with a switch to SL it becomes an extremely good

depreciation technique. On the other hand, for the same as-

set, the SYD gives an initial deduction as large as the DDB

with the advantage that it does not decrease as rapidly in

later years.

For example, with a 3-year life the DDB method gives a

first year deduction of 2/3 as compared with 1/2 (1+2+3=6;

3/6=1/2) of the original cost under the SYD. In this case

the first year advantage would override any advantage of the

SYD in other years.

Recalling the before tax cash flow (BTCF) from Table I
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TABLE III.-PRESENT VALUE OF TAX SAVINGS USING
STRAIGHT LINE, SUM-OF-THE-YEARS- AND DOUBLE
DECLINING BALANCE DEPRECIATION METHODS

Straight Line

Year 0 1 2 3 4 5
Inv. 1275
Depr. 165 165 165 165 165
Undepr. balance 660 495 330 165 0

Book value 1110 945 780 615 450
Cum. deprec. 165 330 495 660 825
Tax savings. 76 76 76 76 76
PV. tax say. 66 57 50 43 38
Cum. pv. tax say. 66 123 173 216 254

Sum-of-the-Years Digits

Year 0 1 2 3 4 5
Inv. 1275
Depr. 275 220 165 110 55
Undepr. balance 550 330 165 55 0

Book value 1000 780 615 505 450
Cum. deprec. 275 495 660 770 825
Tax savings 127 101 76 51 25
P.V. tax say. 110 77 50 29 13
Cum. P.V. tax say. 110 187 237 266 279

Double Declining Balance

Year 0 1 2 3 4 5
Inv. 1275
Depr. 510 309 3.0 3.0 3.0
Undepr. balance 315 9 6 3 0

Book value 765 459 456 453 450
Cum. deprec. 510 816 819 822 825
Tax savings 235 141 1 1 1
P.V. tax say. 204 106 1 1 1
Cum. P.V. tax. say. 204 310 311 312 313

and calculating the after-tax-cash flow (ATCF) with use of

the straignt line depreciation method, the yearly cash flows

would be as follows:
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TABLE IV. AFTER TAX CASH FLOW FOR EXAMPLE 1,
USING STRAIGHT LINE DEPRECIATION METHOD

($x1000)

End
of
Year
(1)

BTCF
(2)

Depreciation
Allowances

(3)

Taxable.
Income Taxes
(4) (5)

[(2)(3)] (4)xTR

ATCF
(6)

C(2)(5)]

o 875 875.0
1 220 165 55 25.3 194.7
2 196 165 31 14.2 181.8
3 220 165 55 25.3 194.7
4 196 165 31 14.2 181.8
5 670 165 55 25.3 644.7

The present worth if a discount rate of 15% is used is:

PW = -$15.74. The after tax rate of return is: RRAT = 14.37%.

If the ATCF is calculated using the sum-of-the-years

method, the cash flow would be as indicated in Table V:

TABLE V. AFTER TAX CASH FLOW FOR EXAMPLE 1.
USING SUM-OF-THE-YEAR'S DEPRECIATION METHOD

($x1000)

End
of

Year BTCF
Depreciation
Allowances

Taxable
Income Taxes ATCF

0 -875 -875.0
1 220 275 220
2 196 220 196
3 220 165 220
4 196 110 62 28.52 167.5
5 670 55 165 75.9 594.1

Calculating the PW at 15%: = $ 0.30

Calculating the RRAT = 15.01%
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If double declining balance method is used, then, the

ATCF would be as indicated in Table VI:

TABLE VI. AFTER TAX CASH FLOW FOR EXAMPLE 1.
USING DOUBLE DECLINING BALANCE

DEPRECIATION METHOD

($x1000)

End
Of

Year BTCF
Depreciation Taxable
Allowances Income Taxes ATCF

0 -875 -875
1 220 510 220
2 196 306 196
3 220 3 220
4 196 3 10 4.6 191.4
5 670 3 217 99.8 570.1

Calculating the PW at 15%: $ 2.04

Calculating the BRAT $15.08

From the set )f tables shown above, it is clear that it

is more advantageous to depreciate an asset with the use of

an accelerated method, as stated previously.

A detailed discussion of the circumstances when one of

the methods is the best to use, is not the purpose of this re-

search. For further reading, the following references are

recommended: [10], [12], [13], [48].

In 1962, tax depreciation in the United States was once

more modified. In that year in publication No. 456 "Depre-

ciation-Guidelines and Rules", the federal government gave the

official authorization for the use of guideline lives in com-

puting depreciation allowances for tax purposes. Business'
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assets were grouped into a few classes for each industry

and average lives were suggested for each class. In most

cases, the suggested lives were considerably shorter than

the estimated lives that businesses had used for tax pur-

poses prior to 1962.

Another important modification authorized in the Inter-

nal revenue Act of 1962, was the creation of the so called

Investment Tax Credit (ITC). Under this provision, a cer-

tain fraction of the amount of money invested in new capital

assets is deductible from the taxpayer's income tax liabil-

ity.

In 1966 the ITC was suspended for a fifteen-month period

because it was considered to be a stimulus to inflation.

The credit was restored in 1967 and repealed again in 1969

for the same reasons as in 1966. Finally, the ITC was re-

established in 1971.

For detailed analysis on the economic implications of the

ITC see: [29], [42].

The maximum amount of the credit is 10% of the total

amount invested by the taxpayer during the current year.

The effective rate used for computing the amount of the tax

credit varies with the estimated useful life of the asset,

as is shown in Table VIII.

The amount of the investment credit that is allowed in a

single year depends on the taxpayer's total tax liability

during that year. This relationship is clearly illustrated
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in Figure 1.

TABLE VII. EFFECTIVE RATES FOR THE
COMPUTATION OF THE INVESTMENT TAX CREDIT

Life of the Asset
(Years)

Fraction of Basis Effective Rate
Subject to Credit

Less than 4 0 0

4 to 6 1/3 3.33

6 to 8 2/3 6.67

8 or more 1 10.00

500
H
CD 0H 0 25
AD 0
cil X

r-i
<4

0

0 25 50 75 100

Total tax liability ($x000)

Figure 1. The Maximum Investment Tax Credit that
is Allowed as a Function of the Taxpay-
er's Total Income Tax Liability. Past
$25,000 the Maximum Allowable Credit is
$25,000 + 0.5 (Tax Liability-$25,000).

Then, in practice, the effective rates used for computing

ITC may not be those shown in Table VII.

The ITC does not affect the basis of the property. It

also has the characteristic that it can be carried backwards

or forward for a limited number of years to apply against

tax liabilities in those years.

The last major innovation provided in the Revenue Act of
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1962 stipulates that for the calculation of depreciation

charges of certain type of property, the taxpayer is allow-

ed to reduce the salvage value by up to 10% of the depreci-

able basis of the property. Clearly, it is desirable to take

advantage of the provision whenever possible.
4

The combination of the life guidelines and the ITC

were a major stimulus to investments in new capital assets.

Business fixed investment rose roughly by forty percent over

the four year period from 1962 to 1966 ([29]).

As inflation rates began to rise in the late 1960's,

pressure on the federal authorities to adjust average life-

times on assets for tax purposes to levels below the guide-

lines suggested in 1962, began once more.

In 1971 new reforms to the tax laws affecting deprecia-

tion practices were made again. The Revenue Act of 1971 in-

cluded additional tax depreciation procedures known as the

Asset Depreciation-Range (ADR). These procedures fullfill

the needs of corporations which use group depreciation account-

ing, as opposed to single item depreciation. Taxpayers can

choose a fixed life which is different from the guideline life

for a group of assets. The ADR system allows tax depreciation

to be calculated over a period of 80 to 120% of the guideline

life. Table VIII shows an example of the asset guideline

4The property must be depreciable personal property, ac-
quired after October 1962, with a useful life of at least 3
years.
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TABLE VIII. RANGE OF USEFUL LIFE ALLOWED FOR THE
DEPRECIATION OF SELECTED CLASSES OF ASSETS UNDER
THE ADR SYSTEM OF THE INTERNAL REVENUE SERVICE

Description of Depreciable Assets

ASSET DEPRECIATION RANGE, YEARS
Lower
Limit

Guideline
Period

Upper
Limit

Transportation
Automobiles, taxis 2.5 3 3.5
Buses 7 9 11
General-purpose trucks: Light 3 4 5

Heavy 5 6 7
Air transport 5 6 7

Petroleum
Exploration and drilling assets 11 14 17
Refining and marketing assets 13 16 19

Manufacturing
Sugar and sugar products 14.5 18 21.5
Tobacco and tobacco products 12 15 16
Knitwear and knit products 7 9 11
Lumber, wood products, and furniture 3 10 12
Paper and paperboard 13 16 19
Chemicals and allied products 9 11 13
Cement 16 20 24
Fabricated metal products 9.5 12 14.5
Electrical equipment 9.5 12 14.5
Aerospace products 9.5 8 9.5

Communication
Telephone: Central-office buildings 36 45 54

Distribution poles, cables
etc.

28 35 42

Radio and television broadcasting 5 6 7
Satellite space segment property 6.5 8 9.5

Electric utility
Hydraulic plant 40 50 60
Nuclear plant 16 20 24

Services
Office furniture and equipment 8 10 12
Computers and peripheral equipment 5 6 7
Data handling-typewriters, copiers,
etc.

5 6 7

Recreation-bowling alleys, theaters,
etc.

8 10 12

SOURCE: PUBLICATION 534, REVISED OCTOBER 1974, IRS.
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classes.

Normally, the most advantageous application is to write-

off the expense as rapidly as possible, since this, in fact,

maximizes the tax savings. Therefore, the taxpayers are in-

clined to use the lower limit of the range permissible.

The ADR permits the use of straight line, declining

balance, sum-of-the-years, or any other truly representative

method.

For details about the ADR system, the reader can find

an adequate discussion in [1].

In 1974 the federal income tax laws allowed an addition-

al depreciation amount to be taken during the following year

the investment was made. The additional amount is 20% of

the cost of the asset. Only assets with a useful life of 6

years or more, held for the production of income can qualify.

Buildings, land and intangible assets are not eligible. The

cost of the property on which this additional allowance can

be taken is limited to $10,000 (or $20,000 for married per-

sons filing joint returns). Because of this small amount, the

provision is particularly helpful to small businesses and

practically negligible for big companies.

In general, it is possible to summarize the main devel-

opments on depreciation allowances in the United States by

saying that the current system has been developed through a

number of successive liberalizations on depreciation methods

and lifetimes for tax purposes, and through the introduction
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of the investment tax credit.

A summary of the several conditions under which the var-

ious methods of depreciation and the investment tax credit

apply in computing depreciation allowances is shown in Table

IX.

Three principal approaches to depreciation liberalization

have been stated since the beginning of the XXth century, when

depreciation charges were officially recognized as an expense

of operations. One is to alter the pattern of depreciation

deductions, so that a larger part of the depreciable amount is

charged against income in the early years of the asset's use-

ful life. A second is to shorten the period of time over

which the cost of depreciable assets are to be charged. A

third is to substitute replacement cost for original cost as

the basis to calculate depreciation deductions. The first

two have in fact been provided when accelerated depreciation

was first authorized in 1954 and the Asset Depreciation Range

was issued in 1971. The third one remains still to be pro-

vided.

Since 1973, the United States' economy has been suffer-

ing high rates of inflation. Inflation is usually described in

terms of an annual percentage that represents the rate at

which the current year prices have increased over the previous

year prices. Historical rates of price changes in different

portions of the economy are measured by governmental organi-

zations such as the Bureau of Labor Statistics and Department
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TABLE IX. COMPUTING DEPRECIATION ALLOWANCES FOR
VARIOUS KINDS OF ASSETS, USING THE INVESTMENT

TAX CREDIT AND VARIOUS METHODS
OF DEPRECIATION

Allowable Credi and Methods of Depreciation

Qualifying.: Property

20%
First
Year

Depre-
ciation

Straight
Line

Double
De-

clining
Balance

150%
De-

clining
Balance

Sum-of-
the-

Years'
Dia:its

10%
Invest-
ment

Credit

'.Intangible Property
II.Tangible Property

A.Useful life 2 years X
3.Jseful life 3 years

'_.Constructed or ecouired new
after December 31, 1976: X X X

2.Acquired used: X X X*
C.Useful life 4 or 5 years

_.Constructed or acquired new
after December 31, 1976:
a.Buildings used as an inte-

gral part of manufacturing,
production, or extraction
(Section 1231) X X X X

b.Other property X K X X X
2.Acquired used:

a.Buildings used as an inte-
gral part of manufactur-
ing, production or extrac-
tion (Section 1231)

b.Other property X X X*
D.Life of at least 0 years

1.ConstrUcted or acquired new
after December 3.1,1976:
a.Buildings used as an inte-
gral part of manufacturing
production, or extraction.
(Section 1231) X X X X

b.0tner real property X X X X
c. ?ersonal property Xt X X X X X

2.Acquired used:
a.Buildings used as an inte-

gral part of manufacturing,
production, or extraction X X

b.Other property X X X*
_.Personal property Xt X X X*

*Only the first $100,000 of used property may be included for the investment
tax credit.
For corporations, the maximum amount of additional first year depreciation is
limited to 0.20($10,000)=12,000 in any one year.

SOURCE: ([10],p.88).
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of Labor. An index is developed by sampling segments of the

economy that are intended to be measured. The sample is cal-

led a "market basket". The index is obtained by dividing the

cost of the goods in one year by the cost of the same goods

in some initial year considered as the base year.

Some indicators of price changes in the United States

are the Consumer Price Index (CPI) and the Wholesale Price

Index (WPI).

The CPI is the most commonly used measure of prices in

the United States. It is calculated to show the effect of re-

tail price changes on a predetermined standard of living. The

WPI measures the impact of inflation at the wholesale level

for both, consumer goods and industrial products (see Figures

2 and 3).

Including Inflation into Capital Expenditure Analysis

The money that is exchanged for goods and services at

the actual time of purchase is called current or present dol-

lars ($P) and the money that would be exchanged for the same

goods and services in some reference year is called constant

or future dollars ( F). Future dollars are used to show what

receipts or disbursements would have to be in the years ahead

to equal today's purchasing power. In present money evalu-

ations no attempt is made to account for the change in pur-

chasing power that result from price changes in future peri-

ods.
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The literature on inflationary effects in capital invest-

ment build upon the original work of Irving Fisher [17]. He

demonstrated by means of numerical examples that the real

rate of return of an asset, fixed in monetary terms, would

fall short of the real rate of return from a comparable asset

fixed in real terms by an amount equal to the inflation rate.

His illustrations were made with the assumptions of unantici-

pated inflation, certainty and perfect market adjustments.

For a continuous compounded rate of inflation k, market inter-

est rate i and real interest rate r:

r = i - k or

i = r + k

Baum ([5]), has expressed Fisher's equation for the dis-

crete form as:

i = r + I + rI

where I = inflation rate, r = real rate and i = nominal rate

or market rate.

When dealing with future dollars, the effect of both,

the earning power (opportunity cost) and the purchasing power

loss (due to inflation) working in combination must be consid-

ered.

An investment after N time periods, would have to in-

crease in value by (1+i) N (1+I)
N to maintain the equivalency

concept. For example, $1000 now should be considered as

equivalent to $1000 (1+i)N N periods hence, due to only its

earning power ability over time. Furthermore, if inflation
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is occurring, the [$1000(1+i)N] must be increased by (1+I)N

to maintain no loss in purchasing power. Thus, in discount-

ing back future sums to present worth, care must be taken to

use a discount rate which takes out the increase due to both,

the time value of money (opportunity cost) and inflation

(purchasing power). This "combined rate" (icr), is developed

as follows:

icr = (1 +1)N (1+I)N

Then:

$P (1+i)M (1+I)N = $FN

where $P represents the present worth of the future dollars

$F, N periods hence. The discount factor to apply is:

$P = $FN [(1+i) (1+I)1-N

or

$P = $FN (P/F, icr%, N)

For example, to find the present worth of $1000 five years

hence, for a project which its minimum rate of return is 15%

and if inflation rate of 10% per year is occurring:

$P = $1000 x 1

[(1.15) (1.10]5

$P = $1000 (.3087)

$P = $308.70

Inflation Factoring

An additional refinement to the suggested procedure

for the evaluation of the effects of inflation with future
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dollars, is to estimate particular inflation factors for each

of the cost and revenue streams in a given project. It is

because of price inestability that each category may deserve

individual consideration. Categories such as raw materials,

labor and energy could not be equally responsive to inflation.

The technique to include in the calculation is called by Riggs

([44]) "Inflation Factoring". In these situations, the over-

all inflation rate to be used to discount back future dollars

is the rate that results after the weighted average of all

price increases is found. A unique inflation factor index

or a composite inflation rate for a given firm could be cal-

culated by any organization from the weighted average of ex-

pected price increases the organization expects for its pro-

ducts and production costs. This customized index rate would

then be applied as the deflator in place of the general econ-

omy's inflation rate (overall discount rate). For references

on this topic see [8], [16], [41].

When before-tax analyses are considered, one way to in-

clude inflation in engineering economic studies is to treat it

superficially. This approach is adequate when all cost catego

ries are assumed to be affected indentically by the general

inflation rate. Then, all before-tax cash flows, (BTCF) are

believed to be equally responsive to inflation and estimates

of future cash flows expressed in present dollars will have

esentially the same future dollars. For example, recalling

the BTCF of example 3, Table
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TABLE X. PRESENT WORTH OF BEFORE-TAX CASH FLOW
FOR EXAMPLE 3 USING PRESENT DOLLARS

Year
BTCF
$P (P/F,15%,N)

P.W.
BTCF

0 -100.0 1.0000 -100.00

1 40.0 .8695 34.78

2 37.0 .7561 27.98

3 40.0 .6575 26.30

4 37.o .5717 21.15

5 40.0 .4971 19.89

6 37.0 .4323 16.00
46.10

For the same before-tax cash flow, but assuming a 10%

inflation rate per year:

TABLE XI. PRESENT WORTH OF BEFORE-TAX CASH FLOW
FOR EXAMPLE 3, USING FUTURE DOLLARS

Year
BTCF
$P

Inflation
(F/P,10%,N)

BTCF
$F (P/F,26.5%,N)

P.W.
BTCF

0 -100.0 1.000 -100.00 1.0000 -100.00

1 40.0 1.100 44.0o .795o 34.78

2 37.0 1.2100 44.77 .6249 27.98

3 40.0 1.3310 53.24 .4940 26.3o

4 37.0 1.4641 54.17 .3905 21.15

5 4o.0 1.6105 64.42 .3087 19.89

6 37.o 1.7715 65.55 .244o 16.00
46.10

As it can be seen the results are the same. Then, for

before-tax comparisons, inflation can be ignored.
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Unfortunately, after-tax evaluations considering future

dollars estimates can not be handled so conveniently. The

problem lies with loan interest and depreciation charges that

are necessarily based on present dollars. The amounts in

present dollars are deducted from future dollars to obtain

the amount of taxable income. Because T.r,an interest and

depreciation are not responsive to inflation, the taxable in-

come tends to be higher and the rate of return is consequently

lower.

This is illustrated in the following example. The After-

Tax Cash Flow (ATCF) for example problem 3 considering no in-

flation and straight line depreciation , is calculated in the

following table:

TABLE XII. AFTER-TAX CASH FLOW FOR EXAMPLE 3
CONSIDERING PRESENT DOLLARS

Year BTCF
$P

(1)

Deprec.
$P

(2)

Tax Inca
(1)-(2)

(3)

Taxes
(3)xT
(4)

P.W.
ATCF
(1)-(4)

(5)

0 -100 -100.00
1 40 16.66 23.34 10.74 29.26
2 37 16.66 20.34 9.36 27.64
3 40 16.66 23.34 10.74 29.26
4 37 16.66 20.34 9.36 27.64

5 40 16.66 23.34 10.74 29.26
6 37 16.70 20.30 9.34 27.66

The Present Worth of the ATCF at 15% is $7.82 and the

Rate of Return after taxes is 17.90%.

If inflation of 10% per year affects the before-tax cash
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flow of the project, the results obtained are:

TABLE XIII. AFTER-TAX CASH FLOW FOR EXAMPLE
3 CONSIDERING FUTURE DOLLARS

Year
BTCF
$F

Depr. Tax.Income Taxes ATCF
$F

ATCF
$P

0 -100.00 -100.00 -100.00
1 44.00 16.66 27.34 12.57 31.42 28.56
2 44.77 16.66 28.11 12.93 31.83 26.30
3 53.24 16.66 36.58 16.82 36.41 27.35
4 54.17 16.66 37.51 17.25 36.91 25.21
5 64.40 16.66 47.74 21.96 42.43 26.34
6 65.56 16.70 48.86 22.47 43.08 24.31

Calculating the present worth at 15%: $0.73

The after-tax rate of return: 15.27%

From these tables, it appears that as inflation occurs,

investment decisions become less attractive, because depre-

ciation is not fully recovered in real terms.

The Need for a Reform in Depreciation Policies

Annual depreciation charges are calculated on the basis

of historical cost under all depreciation methods currently

approved for tax purposes. During periods of relatively

steady prices, depreciation charges maintain their real value

relative to other cash flows components. Under conditions of

inflation, historical cost depreciation charges decline in

real value relative to other cash flow components.

This loss in purchasing power is recognized by Burford,

Lauders and Dryden ([14]). In their paper, a technique to
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cost is presented. Their findings suggest that inflation

must be considered especially in investments of capital assets

characterized by high initial costs and long depreciable lives.

A model is developed which under specific circumstances, al-

lows convenient adjustment of annual net cash flows for a sin-

gle asset, for the purchasing power loss due to historical

cost depreciation.

Parker and Zieha ([142]), recognized that depreciation

based on historical costs is less than "real" depreciation

during periods of inflation. Based on several assumptions,

they concluded that although reforms in the tax law have help-

ed, they are not enough to offset the effects caused by in-

flation in the investment of capital assets.

Waters and Bullock ([54]), using basic examples state

that: "...as inflation increases, investment decisions become

less attractive, because depreciation is not fully recovered

in real or constant money terms." They concluded that a pos-

sible reaction to inflation is to increase revenues through

changes in price in order to compensate for the loss in asset

values. That is, if the company attempts to maintain real

wealth growing at a constant percentage because of inflation,

it is necessary to increase revenues at a higher rate than the

general level of inflation.

Thuesen and Torgensen ([51]), developed several tables

that show the percent of replacement cost provided by one
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dollar of income of an asset for various lives and inflation

rates. As stated in their article, "In a period of inflation,

replacement must, in general, be made at an increasing dollar

cost. Thus, depreciation reserves set up for an asset will

not be sufficient to buy a like asset on retirement of the

first".

Parker and Oskounejad ([41]), discuss three of the cur-

rently employed depreciation methods (straight line, declin-

ing balance and sum-of-the years) and their relationship to

inflation on pricing policy. They determined a procedure to

calculate the variable rates at which the gross income must

be increased in order to adjust to inflated costs and to

maintain the original rate of return.

Based on these facts, it is clear that inflation has al-

ways been a problem to be accounted for in depreciation pol-

icies, but it has never been included in conventional calcu

lations.

Depreciation calculated as it is now is not adequate and

sufficient for economic and tax purposes. It is not stimula-

ting the normal maintenance and renewal of the productive

assets.

Figure 4 shows the percentage of Gross National Product

(GNP) going into capital investment for several industrialized

countries. It can be observed that investment in capital as-

sets in the United States is far below from the percentage

that Japan and some European countries have invested in the
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same period.

Inflation has undercut once more the effectiveness of

the reforms made in depreciation allowances, so that the re-

vision of the depreciation provisions of the different methods

to write-off the cost of the investment in productive assets

is again under serious consideration.

A modification in depreciation procedures should in-

crease both, the incentive for capital investment and the

available capital funds in order to renew the machinery and

equipment as a way to improve productivity and reduce the rate

of inflation.

JAPAN

CANADA

GERMANY

FRANCE

UNITED KINGDOM

UNITED STATES L,.
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Figure 4: Average Annual Rate of Capital Investment as a
Percent of the Gross National Product.
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III. MODIFICATIONS ON DEPRECIATION PRACTICES:
CURRENT PROPOSALS

Because of the inflationary pressures in the United

States' economy, capital formation has stagnated and economic

growth has slowed considerably. According to the President's

Council of Economic Advisors, between 1948 and 1965, produc-

tivity growth in the private sector averaged 2.6% per year.

This rate declined to 2.0% between 1965 and 1973. The post-

1973 figure has averaged about 1.0% - per year ([20]). More-

over, all of the United States' major international competit-

ors, including Japan, West Germany, Canada, Italy and the

United Kingdom among others, have ranked higher in overall

productivity in recent years.

As stated before, one of the reasons for this, is the gap

between economic depreciation and depreciation allowances for

tax purposes. Businesses can not recover the real cost of

their investments in capital assets.

Several new approaches have been proposed for the revision

of depreciation allowances. In this chapter, two of the cur-

rent proposals for modification of depreciation practices will

be analyzed. These proposals are known as Capital Cost Re-

covery Act or 10/5/3 and First Year Capital Recovery System

(FYCRS).

The Capital Cost Recovery 'Act (10/5/3).

Under present law, businesses write-off their assets for
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tax purposes over an asset's useful life or by the Asset D

preciation Range. Under the current depreciation allowances,

it is estimated that it takes an average of about 25 years

to depreciate buildings and 11 years to depreciate equipment

(including cars and trucks), ([50]).

The Capital Cost Recovery Act, better known as 10/5/3,

would modify the current capital depreciation system by sep-

arating the concept of "useful life" from the time intervals

over which the assets could be depreciated according to the

existing tax code. This proposal would allow buildings to be

depreciated in ten years, machinery and equipment in five

years and general purpose trucks and cars in three years.

Hence, the 10/5/3.

The system would use accelerated depreciation according

to the percentages indicated in Table XIV:

TABLE XIV. CAPITAL COST RECOVERY PERCENTAGES

Recovery
Year

Class 1
(buildings)

Class 2
(equipment)

Class 3
(Light Duty Vehicles)

1 10% 20% 33%
2 18 32 45

3 16 24 22
4 14 16

5 12 8

6 10

7 8

8 6

9 4

10 2
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Intangible assets and residential rental property are

excluded for cost recovery under this system.

The new approach ignores the economic or useful life

of the asset and the selection of the method of depreciation.

Annual depreciation charges are calculated simply by applying

the percentages indicated in Table XIV to the historical cost

of the investment.

The proposed system would ignore salvage value in calcu-

lating the amount of depreciation to be deducted from taxable

income.

Although many companies already use accelerated depre-

ciation methods for tax purposes, under the 10/5/3 approach,

the company can increase its cash flow with greater tax sav-

ings over a shorter period of time. It is assumed that funds

generated are reinvested in additional capital assets and that

the purchasing power risk is reduced because of the shorter

span of time.

Table XV shows the annual depreciation charges for the

assets of example problem 1 using the percentages proposed in

10/5/3.

The benefits under 10/5/3 are, by far, higher than the

benefits obtained if any of the three main allowed depreci-

ation methods is used, as can be seen if Table XV is compared

to Table IV.

Particularly 10/5/3 would be even more advantageous

to use when the useful life under the existing regulations is
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greater than the period considered in 10/5/3.

TABLE XV. DEPRECIATION ALLOWANCES FOR EXAMPLE 1
UNDER CAPITAL COST RECOVERY ACT (10/5/3)

($x1000)

Year 0 1

Investment 1275
Deprec. Percentage 20 32 24 16 8

Deprec. Charge 255 408 306 204 102
Undeprec. Balance 1020 612 306 102 0

Book Value 1020 612 306 102 0

Cumulative Deprec. 255 663 969 1173 1275
Tax Savings 117 188 141 91 47
P.W. Tax Savings 102 142 93 52 23
Cum. P.W. Tax Savings 102 244 337 389 412

In Tables XVI and XVII the annual depreciation charges

for the first ten years of life for the assets of example

problem 2 are calculated under 10/5/3 and double declining bal-

ance. There is a clear advantage in using 10/5/3 instead of

double declining balance. With 10/5/3, depreciation allowances

are greater in each year except in the first one, and total

depreciation is obtained in half the number of years.

The benefits obtained with 10/5/3 would be even greater

if the percentages proposed in Table X were re-arranged in de-

creasing order.

The Capital Cost Recovery Act would retain the benefits

of the investment tax credit. Buildings, machinery and equip-

ment would be elegible for the ten percent tax credit, pro-

vided that such assets qualify under present tax rules. Trucks

and automobiles would be allowed a six percent tax credit.



TABLE XVI. DEPRECIATION ALLOWANCES FOR EXAMPLE 2
UNDER CAPITAL COST RECOVERY ACT (10/5/3)

Year 0 1 2 3 4 5 6 7 8 9 10

Investment 1250

Deprec. Percentage 10 18 16 14 12 10 8 6 4 2

Deprec. Charge 125 225 200 175 150 125 100 75 50 25

Underprec. Balance 1125 900 700 525 375 250 150 75 50 25

Book Value 1125 900 700 525 375 250 150 75 25 0

Cumulative Deprec. 125 350 550 725 875 1000 1100 1175 1225 1250

Tax Sayings 58 104 92 81 69 58 46 35 23 12

P.W. Tax Savings 50 79 60 46 34 25 17 11 7 6

Cum. P.W. Tax Say. 50 129 189 235 269 294 311 322 329 335



TABLE XVII. DEPRECIATION ALLOWANCES FOR EXAMPLE 2
USING DOUBLE DECLINING BALANCE

Year 0 1 2 3 4 5 6 7 8 9 10

Investment 1250

Depreciable 1000
Basis

Depreciation 125 112.5 101.25 91.13 82.01 73.81 66.43 59.79 53.81 48.43

Undepreciated 875 762.5 661.25 570.13 488.11 4114.30 3147.87 288.08 2314.28 185.85
Balance

Book Value 1125 1012.5 911.25 820.13 738.11 664.30 597.87 538.08 484.21 435.85

Cumulative 125 237.5 338.75 429.88 511.89 585.70 652.13 711.92 765.72 814.15
Deprec.

Tax Savings 57.5 51.75 46.58 41.92 37.72 33.45 30.56 27.50 24.75 22.28

P.W. Tax 50.0 39.13 30.62 23.97 18.76 14.68 11.49 8.99 7.04 5.51
Savings

Cum. P.W. Tax 50.0 89.13 119.75 143.72 162.48 177.16 188.65 197.64 204.68 210.19
Savings
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Clearly, the best advantage of 10/5/3 is its simplicity.

Under the proposed system, depreciation charges are still

based upon historical costs. The new method would diminish

the distortions caused by inflation by the use of faster write-

offs, but the problem is not solved; vulnerability to infla-

tion still remains.

The Capital Cost Recovery Act, implicitly gives incen-

tives to buy certain types of assets that may not directly

raise productivity. Ten years of write-off is obtained for

buildings, although their useful or economic life is really

30 or more years.

The tax incentives of 10/5/3 would go primarily to heavy

industries such as utilities, railroads, primary metals, ce-

ment, etc. Indirectly, manufacturers of equipment would al-

so be helped by the shorter depreciation schedules of their

customers. Incentives for capital investment would do little

to help the high technology companies. Aerospace, electron-

ics and computers will get little benefit from incentives that

focus strictly on amounts invested in capital assets. These

types of companies invest more in research and development

than in physical assets. Since technology changes so rapidly

in these industries, useful lives are short. Many high tech-

nology companies already depreciate their equipment over per-

iods of less than five years. For these companies, the new

approach would, in fact, lengthen depreciation schedules.

The present administration has adopted 10/5/3 - with some
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modifications - as part of the package of tax cuts proposed

to Congress by President Ronald Reagan. The modified 10/5/3

is described next.

Modified Capital Cost Recovery Act

There are four (general) predetermined cost recovery

periods as opposed to three originally considered. However,

optional recovery periods may be elected. General and optio-

nal periods as well as the type of property that is consider-

ed in each of the four classes are indicated in Table XVIII.

TABLE XVIII. MODIFYIED 10/5/3 COST RECOVERY PERIODS
AND PROPERTY CLASSES

General Cost
Recovery Class

Optional Recovery
Periods

Property Class

3 years

5 years

10 years

15 years

3, 5 or 12
years

5, 12 or 25
years

10, 25 or 35
years

15, 35 or 45
years

autos,light trucks,research
and development equipment,

most other machinery and e-
quipment, public utility
property with an ADR mid-
point of 18-25 years, rail-
road tank cars.

public utility property with
an ADR midpoint life of more
than 25 years.

new real property in general.

For the general recovery period, depreciation of machinery

and equipment is based on the applicable percentages indicated

in Table XIX.

With respect to real property for the general recovery
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TABLE XIX. MODIFIED ACCELERATED COST
RECOVERY TABLES

A. Property placed in service after December 31, 1930, and
before January 1, 1935:

Applicable percentage for class of property

15-year
public

3-Year 5-year 10 -year utility
Recovery

Year

15

255

33 2,

21
21
21

9

14

12
, ,
.,,

10

5

10

9

3

7

7

B. = roper*; p In service in 1985:
bl_cable percentage for class prOPer07

15-year
public

13 9 6

12

10

Recovery
Year

33
25

9
3
7

3

2

1

' eroperty p

Recovery
Year

a ea in service after December 31,
ApPlicable percentae for class

1985:
of property

;-vear 57vear 10-year

15-year
public

'-'Illal-_-_.-
20

---..---.

10 7
2 45 32 12
..7 :2 24 16 1='.

14 ....'

=2 10

10 9
q,

,
c

E 7
4 6

10 2 5
11 4
12

3
13 3
14
15
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period, depreciation will be taken pursuant to a table to be

presented by the Treasury Department. Such a table will in-

corporate percentages generally in accordance with 175% de-

dlining balance method, with a switch to straight line at the

optimum point.

For both, machinery and equipment and real property,

straight line method must be used over any optional recovery

period and no salvage value is taken into account. Addition-

ally, the class life system (ADR) is repealed.

A six percent tax credit is allowed for three year class

property, ten percent is allowed for five, ten and fifteen

year class property. No investment tax credit is granted for

investments in real property.

If the new depreciation percentages are used (Alternative

A. for property placed in use after December 31, 1980 but be-

fore January 1, 1985), for data of example 1 a cumulative

present worth of tax savings of $387 is obtained. This means

only a 6.07% difference if the original plan were used.

These modifications improve the original Capital Cost Re-

covery System. An increase in five years in the write-off

period along with the abolition of the investment tax credit

for real property investments, reasonably reduces the incen-

tives that were offered in excess in the original proposal.

This measure could help assure that investment in new capital

assets will be funneled where it is most needed and that it

will not be biased into real property. That is also why the
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investment tax credit for machinery and equipment is left in-

tact.

If it is true that 10/5/3 could give a substantial im-

petus to capital formation, it is also true, however, that

the Capital Cost Recovery System does not really sever the

link between inflation and investment. Instead, it merely

tries to "outrun" it.

The First Year Capital Recovery System

This approach has been developed by Alan J. Auerbach and

Dale W. Jorgenson, both economists at Harvard University

([13]).

Under this proposal, taxpayers could deduct the present

value of economic depreciation as an operation expense in the

estimation of income for tax purposes. To avoid inflation

caused deterioration in the real value of depreciation allow-

ances, the present value of depreciation charges would be al-

lowed as a deduction in the same year an asset is acquired.

It would be calculated as a schedule of present values

of depreciation allowances for one dollar's worth of invest-

ment in each of several classes of assets. Instead of, as now,

choosing among a range of assets lifetimes and a number of

depreciation methods, taxpayers would simply apply the first

year capital recovery allowances to their purchases of depre-

ciable assets and deduct it in the same year for tax purposes.

The declining balance method for estimating depreciation
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allowances would be employed for all types of assets.

The new system would be based on a structure of asset

classes, but they would be less than those included in the

Asset Depreciation Range currently in use. Depreciation that

will occur in the future would be discounted back at the time

of the purchase at a four percent interest rate. For in-

stance, the $1,000,000 of depreciation that would take place

after one year the investment was made, would be written-off

immediately, but the company would take a deduction of only

$961,540:

$1,000,000 x 1 = $96,540
1.04

The four percent used as a discount rate is the best es-

timate of Auerbach and Jorgenson of the average rate of return

for physical assets. Since only this type of assets is invol-

ved, the authors believe that the return on assets is more

appropriate than the real interest rate or return on financial

assets. This return of four percent has been relatively sta-

ble over the years (ibid), and it is also suggested in [23],

although there is no clear evidence on how it is determined.

Data from example problem 1 are used to illustrate how

the First Year Capital Recovery System Approach would be used

to calculate the present value of depreciation allowances.

The results are shown in Table XXI.

When compared to all other methods of depreciation de-

scribed before, First Year Capital Recovery System generates
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greater tax savings than any of the three existing methods.

Only 10/5/3 provides benefits in excess of FYCR. The basic

concept that makes FYCRS more advantageous is the low rate

used to discount back future depreciation charges. If the

discount rate instead of being 4% were 12% or more, the tax

savings obtained would not differ too much from the amount ob-

tained when double declining balance method is applied. As a

matter of fact, the only difference between these two methods

in this particular situation is conceptual. First Year Cap-

ital Recovery System is by itself declining balance.

TABLE XX. DEPRECIATION ALLOWANCES FOR EXAMPLE
1, USING THE FIRST YEAR CAPITAL RECOVERY SYSTEM

Years 0 1 2 3

Investment 1275
Depreciation 510 306 3 3 3

Underpreciated Balance 315 9 6 3 0

Book Value 765 459 456 453 450
P.W. Factor .9615 .9246 .8890 .8548 .8219
P.W. of Depreciation 490 283 2 2 2

First Year Allowance 779
Tax Savings 358

The former method writes-off the total allowance for de-

preciation (present value of) in the same year the investment

is made and double declining balance does it gradually.

Under the new approach, it is considered a tax credit up

to an amount that is proportional to the difference between

the cost of acquisition of an asset and the first year allow-

ance. The investment tax credit, like the first year
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allowance, would be taken in the same year an asset is ac-

quired. This combination would preserve the existing features

of U.S. tax law depreciation allowances as a deduction from

taxable income and the investment tax credit as an offset to

tax liability.

This new approach would reduce part of the administra-

tive work involved. At present, many taxpayers maintain sep-

arate sets of books, for tax purposes and for financial report-

ing. With this approach only one set would be required.

On Table XXI 35 different classes of assets are shown.

This is a classification similar to the one that First Year

Capital Recovery System would use. For each asset, the eco-

nomic depreciation rate, as calculated in a comprehensive

study for the Department of the Treasury by Hulten and Wy-

ckoff ([26]), is shown. In the second column the first year

allowances for all thirty five types of assets are given.

This percentage is the only number required to arrive at the

amount of depreciation to be deducted in the first year. The

original investment times the factor, gives the amount of the

allowance. The first year allowances are based on a discount

rate of six percent, instead of four percent that was finally

adopted.

There is no mention whether salvage value is considered

or not in arriving at the calculation of depreciation allow-

ances. That is, if salvage value is subtracted or not from

the original cost to obtain the depreciable basis. It will
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TABLE XXI. FIRST YEAR CAPITAL RECOVERY SYSTEM:
ASSET CATEGORIES, DEPRECIATION RATES AND
PERCENTAGES OF FIRST YEAR ALLOWANCES

FOR DEPRECIATION

Asset Category

Hulten-Wykoff
Depreciation

Rate

First
Year

Allowance

1

2

3

4

5

Furniture and Fixture's
Fabricated Metal Products
Engines and Turbines
Tractors
Agricultural Machinery

11.00
9.17
7.86
16.33
9.71

0.645
0.602
0.565
0.729
0.616

6 Construction Machinery 17.22 0.740
7 Mining and Oil Field Machinery 16.50 0.731
8 Metalworking Machinery 12.25 0.669
9 Special Industry Machinery 10.31 0.639

10 General Industrial Equipment 12.25 0.669
11 Office; Computing and Accounting Machinery 27.29 0.818
12 Service Industry Machinery 16.50 0.731
13 Electrical Machinery 11.79 0.660
'_4 Trucks, buses, and traitors 25.37 0.307
15 Autos 33.3= 0.846
16 Aircraft 18.33 0.752
17 Ships and Boats 7.50 0.553
18 Railroad Equipment 6.60 0.521
19 Instruments 15.00 0.712
20 Other Equipment 15.00 0.712
21 Industrial Buildings 2.61 0.373
22 Commercial Buildings 2.47 0.290
23 Religious Buildings 1.88 0.237
24 Educational Buildings 1.88 0.237
25 Hospital Buildings 2.33 0.278
26 Other Nonfarm Buildings 4.54 0.428
27 Railroads 1.76 0.225
28 Telephone and Telegraph Facilities 3.33 0.355
29 Electric Light and Power 3.00 0.331
30 Gas 3.00 0.331
31 Other Public Utilities 4.50 0.426
32 Farm 2.37 .0.281
33 Mining, Exploration, Shafts and Wells 5.63 0.482
34 Other Nonbuilding Facilities 2.90 0.324
35 Residential 1.30 0.173
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be assumed that either way is correct.

Auerbach and Jorgenson emphasize that the fairness of

a capital recovery system should be based on the effective

tax rate for each of the different classes of assets. They

consider this criterion as a strong tool to analyze the im-

pact of inflation on capital recovery. Under an ideal sys-

tem, the effective tax rates would be the same for all assets

in order to avoid any bias in the way taxpayers could invest.

Effective tax rates represent that fraction of each project's

gross income which goes toward corporate taxes. Since such

figures vary year to year, the figure may represent the aver-

age tax rate faced by a new asset over its useful life.

To calculate an effective tax rate, the procedure sug

gested by the authors of this system is as follows: first,

the gross rate of return that a particular investment would

have if the corporate tax rate were zero and there were no

investment tax credit is calculated. Then, the net rate of

return is calculated, taking account of corporate taxes and

adjusting for depreciation deductions and the investment tax

credit. The new rate or return is subtracted from the gross

rate of return and this difference is divided by the gross

rate to find the proportion of the gross return paid in taxes.

Concluding Remarks

The cost for the government under either, 10/5/3 or First

Year Capital Recovery System is estimated to be about the same.
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The Treasury Department would give up a total of about $55

billion in revenues over the first five years ([34]).

Businessmen would be better off under 10/5/3; it is by

far a more generous system, but that bill would be very costly

in the long run to the government.

Both proposals would raise capital spending by an extra

seven percent per year or approximately $16 billion more per

year (ibid).

The main advantage of 10/5/3; the vulnerability to

changes in the inflation rate, becomes the great advantage of

the First Year Capital Recovery System. Because depreciation

allowances are written-off in the same year the investment is

made, inflation would not cause any harm.

The only real disadvantage of First Year Capital Recovery

System, appears to be that the government's loss of revenue,

instead of being each year, would be at once. Additionally,

this could cause distortions in the financial records of the

companies.

Finally, neither of the two proposals really consider in-

flation, 10/5/3 only reduces purchasing power risk with short-

er write-off periods. First Year Capital Recovery System sim-

ply ignores it. The problem on how to include inflation as

part of depreciation policies is not considered.
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IV. ALTERNATIVE DEPRECIATION PROCEDURES:
ACCOUNTING FOR THE LOSS OF PURCHASING POWER

Along with estimates of revenues, savings and operat-

ing costs; tax effects of depreciation policies affect the

decision making process for future investments.

Decision making is simplified when depreciation charges

accurately reflect the economic or real consumption of capi

tal.

Since depreciation allowances, as traditionally esti-

mated, are unresponsive to inflation, "apparent" depreciation

charges are obtained. Real and apparent depreciation differ

by an amount equal to the purchasing power loss from expres-

sing depreciation charges in historical costs.

As explained in previous chapters, neither the tradition-

ally accepted depreciation methods (straight-line, sum-of-the-

years and declining balance) nor the current proposals to mod-

ify the way in which depreciation allowances are calculated

(10/5/3 and First Year Capital Recovery System), account for

the loss of purchasing power.

In this chapter, two main issues are discussed. First,

the loss of purchasing power due to historical cost depre-

ciation is quantified for each of the three currently applied

methods of depreciation. Second, procedures to calculate de-

preciation allowances that compensate for the loss of pur-

chasing power are suggested.



61

Increased Revenues to Compensate for Historical
Cost Depreciation

In previous chapters the potential of stimulating in-

vestment by permitting an adequate depreciation for tax pur-

poses was discussed as a way to renew machinery and facilities.

If a new investment project is realized, like the one

illustrated in example 3,(page 8) how does depreciation help

recover the capital invested in depreciable property?

If the revenues originated by the sale of the product

or service is at least sufficient to cover all costs - includ-

ing a proper charge for depreciation - then, the cost of capi-

tal consumed is recovered. Thus, this cost of capital which

is recovered by the non-cash charge for depreciation, plus

the net income in excess of dividends (retained earnings), is

available for additions to net assets, including the replace-

ment of depreciated property. Insofar, as these funds are not

required, nor used for increases in net working capital, re-

duction inlong term debt, etc., they are available for replace-

ment or additions to depreciable property.

If inflation occurs over the period of time that the as-

set is depreciated and if it affects equally all revenues and

operating costs (including depreciation); the real purchasing

power of the after-tax cash flows would remain the same as

under conditions of no inflation. The problem is that depre-

ciation charges are unresponsive to inflation because they are

calculated according to historical costs. As a result of this,
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the purchasing power is not the same for all of the components

of cash flow.

It is possible to restore the balance by compensating

other components of the cash flow to accomodate the responsive-

ness of depreciation. One way to do this, is to raise reven-

ues through price increases. To illustrate the procedure,

consider the following notation:

ATCF = After-tax cash flow
BTCF = Before-Tax cash flow

R = Revenues
OC = Operating Costs
D = Historical cost depreciation
T = Corporate tax rate

The following formula is used to calculate the ATCF:

ATCF = BTCF - (BTCF-D)T

or

ATCF = R-OC - (R- OC -D)T

For a situation like the one assumed for the assets in

Table XIII in which operating costs (labor, material, energy)

have been inflated at a rate of ten percent per year, the year-

ly revenues required to reflect the effect of inflation can be

estimated. These inflated revenues are then used in determin-

ing new amounts of taxes. Revenues can be calculated with

the following formula ([40]):

R* = OC* (l-T) - D(T)+ATCF*
l-T

where R* is the inflated revenue. OC* and ATCF* are the in-

flated operating costs and after-tax cash flow respectively.

This equation must be solved for each year of the useful life
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for the asset or project under consideration.

The inflated revenue for the first year based on data

of Tables II and XII are:

ATCF =

=

50-10-(50-10-16.66).46

$29.26

then,

ATCF
1
* = 29.26 x 1.1000 = $32.19

OC* = 10 x 1.1000 = $11.00

and

1
*= 11.00(1-.46) - 16.66(.46)+32.19

1-.46

= $56.42

For the second year:

ATCF2 =

=

50-13-(50-13-16.66).46

$27.64

AFCF
2
*= 27.64 x (1.1000)2 = $33.44

0C
2
* = 13 x (1.1000)2 = $15.73

and

R
2
* = 15.73(.54) - 16.66(.46) + 33.44

.54

= $63.46

Table XXII shows the results for the inflated revenues

and after-tax cash flows for this example.

It can be seen that for the first year of the project,

revenues should be 12.8% more than originally expected, which

is the ratio of the first year inflated revenue to the
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original uninflated revenues (56.4 - 1 = 12.8%). Thereafter,
50.0

these ratios decrease to 11.6%.

TABLE XXII. MODIFYIED AFTER-TAX CASH FLOW FOR
EXAMPLE 3, USING STRAIGHT LINE DEPRECIATION

10% INFLATION RATE

Year OC*
BTCF
$F Dep. Tax

ATCF
$F

ATCF
$P

0 -100.0 -100.0 -100.00
1 56.4 12.8 11.0 45.4 16.66 13.2 32.2 29.27
2 63.4 12.4 15.7 47.7 16.66 14.3 33.4 27.60
3 71.2 12.3 13.3 57.9 16.66 19.0 38.9 29.23

79.7 11.9 19.0 60.7 16.66 20.3 40.4 27.59
5 89.1 11.7 16.1 73.0 16.66 25.9 47.1 29.25
6 99.5 11.6 23.0 76.5 16.66 27.5 49.0 27.66

The difference between the rate of inflation and the per-

centage of increase in revenues is due to the fact that de-

preciation allowances, based on historical costs, are constant.

The use of straight line method for this example, implies an

increase in revenues consistently higher than the inflation

rate. It is possible to say then, that straight line depre-

ciation method is itself an inflationary force.

Table XXIII shows the results when sum-of-the-years and

double declining balance depreciation methods are used.

The revenues must be increased by 14.9% to 7.3% if sum-

of-the-years method is used. After the third year, the rate

of increase actually drops below the inflation rate. The re-

quired increase in revenues when double declining balance

with a switch to straight line is used varies from 15.7% to

9.0% and then to 11.0%. The rate drops below the inflation
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rate in the third and fourth year, but due to the switch to

straight line, it then increases to more than the rate of in-

flation. This confirms the statement made before about the

inflationary characteristics of the straight line method. For

extensions on this type of analysis in which inflation affects

differently revenues and operating costs, see [40].

Although this tactic helps to maintain the original rate

of return of the project by compensating in different ways

for the historical cost depreciation, there are limitations

in its use. For instance, it is not always possible to in-

crease revenues by increasing prices.

TABLE XXIII. REQUIRED REVENUES USING SUM-OF-THE-YEARS AND
DOUBLE DECLINING BALANCE DEPRECIATION METHODS,

10% INFLATION RATE

Year S.Y.D. D.D.B. w/s

1 57.44 14.9 57.83 15.7

2 64.76 12.7 64.47 11.5

3 71.92 11.1 70.73 9.7

4 78.83 9.6 77.11 9.0

5 85.48 8.4 85.68 11.1

6 91.71 7.3 95.10 11.0

A perfect method to depreciate assets would have four

main characteristics: it (1) has to be simple, (2) must pro-

vide for the economic recovery of the capital invested in the

asset, (3) should maintain a book value close to the actual

value of the asset throughout its life and (4) must be accept-

able to the Internal Revenue Service (IRS).
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In previous chapters, it has been mentioned, in one way

or another, that the existing depreciation methods are re-

latively simple and acceptable to the Internal Revenue Service.

Unfortunately, they do not provide for the real recovery of

the capital invested in the asset (mainly because of the vul-

nerability to inflation) nor maintain a book value close to

the actual value of the asset throughout its life.

With respect to the current proposals to modify the way

in which depreciation allowances are calculated described in

Chapter III, the "modified" 10/5/3 is simple, it has been re-

cently approved by the IRS but lacks the other two character-

istics. First Year Capital Recovery System is relatively sim-

ple, it provides with a better recovery of the capital invest-

ed but it has not been approved by the IRS nor does it main-

tain a book value close to the actual value of the asset

throughout its life.

It is doubtful that anyone could ever design a depreci-

ation system which would make all taxpayers happy at all times,

and eliminate completely the feeling that some change should be

made.

There are two major fronts on which depreciation reform

is possible. One is aimed at reshaping the mechanics of the

present depreciation allowance calculations within the his-

torical dollar-value cost framework. The second one deals

with reforms aimed at freeing the tax depreciation system from

the restrictions of historical dollar value cost.
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The second type of reform is the one toward which atten-

tion is focused in the rest of this chapter. Several ap-

proaches will be described which maintain purchasing power

to provide for the economic recovery of the capital invested.

Expressing Historical Cost Depreciation in Future Dollars

Consider the assets and conditions of example 3. If a

10% inflation rate occurs over the life of the asset, the sub-

sequent annual recoveries represent a diminishing purchasing

power.

Assuming, for convenience, the conventional straight-line

write-off of original cost, then purchasing-power adjustments

produce the patterns shown in Table XXIV.

TABLE XXIV. EFFECT OF RISING PRICE LEVEL ON ASSETS
OF EXAMPLE 3; STRAIGHT-LINE DEPRECIATION

10% INFLATION RATE

Year

Original
Cost

Depreciation

(1)

Index
of Prices
(year 0=1.0)

(2)

Depreciation
Charges

$P
[(1)x 1/(2)]

(3)

Depreciation

[(1)x(2)]
(4)

0

1 16.66 1.100 15.15 18.33

2 16.66 1.210 13.77 20.16

3 16.66 1.331 12.52 22.17

4 16.66 1.464 11.38 24.39

5 16.66 1.611 10.34 26.84

6 16.70 1.712 9.42 29.52
100.00 72.58 141.41
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At the end of the useful life, the total depreciation,

measured in purchasing power at the time of the charge, is

only 72.58% of the original investment. From this point of

view 27.42% of the original real capital invested has dis-

sipated. During the same period, capital erosion amounts to

$41.41 future dollars or $27.42 present dollars. Moreover,

real value net income has been overstated by the same amount

and income taxes have been paid on this overstatement.

At a first glance, it looks like depreciation is exces-

sive, but it is not. It yields a result in real terms identi-

cal to that obtained by depreciation charges of $16.66 in non-

inflationary period.

Implementation of this procedure requires agreement upon

the appropriate price level or index to be used. Some authors

suggest a general purchasing power index (like Consumer Price

Index), while others suggest more specific indexes.

In Table XXV a comparison between two of the most popular

price indexes compiled by the government is made.

It can be observed that there is no dramatic difference

in the annual inflation rate as measured by these indexes and

that both would serve to be used as indicators of future price

increases.

Once a particular indicator has been chosen, the procedure

described in previous paragraphs may be used.

What happens to the funds recovered depends how they are

used. If they are held in cash, it will be one thing; if they
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are put into plant and equipment it will be still another.

TABLE XXV. COMPARISON OF ANNUAL INFLATION RATES AS
MEASURED BY THE GROSS NATIONAL PRODUCT PRICE INDEX

AND THE CONSUMER PRICE INDEX

Year

Gross National Product
Implicit Price Index Consumer Price Index
(IPI) Inflation Rate (CPI) Inflation Rate

1973 5.8 6.2
1974 10.0 11.0
1975 9.4 9.1
1976 5.1 5.8
1977 5.8 6.5
1978 7.4 7.7

If it is assumed that the funds recovered generate at

least a rate or return equal to the rate of inflation and that

replacement cost of the asset in consideration grows also at

the inflation rate; then, by the end of the useful life - if

depreciation is updated year by year - the amount invested in

the asset is recovered. This is graphically demonstrated in

Figure 5.

It should be realized that the "interest" or return gen-

erated because of the investment of depreciation allowances,

can not be considered as a deduction from taxes.

Conversion of Taxes Paid in Excess into a Last Year Bonus

As mentioned before, when inflation is reflected in rev-

enues and operating costs (except depreciation) "extra"
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preciation Recovered Equal to Inflation Rate.
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taxation occurs. The consequence of this is a decrease in the

after-tax rate of return of the project. This problem can be

solved if depreciation charges are increased according to the

inflation rate. The after-tax cash flows are diminished less

taxes are paid and the after-tax rate of return increases.

Another way to cope with this problem is to compensate

taxpayers for the cost of the excess taxation. Under this al-

ternative, at each year end a calculation of the after-tax

cash flow would be made under two assumptions: depreciation

estimated in present and future dollars. The difference be-

tween depreciation in future and present dollars is what de-

termines the amount of excess taxes to be paid. This extra

amound would be compounded as many years as the number of

years of useful life for the asset are left. For instance,

if the estimated useful life is six years, the first year's

difference in taxes is compounded five years (the remaining

years of taxable life). The second year's difference is com-

pounded four years, and so forth. The last year's difference

is not compounded since it is obtained in the final year of

the asset's useful life.

The interest rate to be used must be the combined rate,

as defined before, to compensate for the opportunity cost and

purchasing power loss because of inflation.

The yearly amount of "excess" taxes that result after

the compounding, is accumulated to the last year's after-tax

cash flow expressed in future dollars (where depreciation
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TABLE XXVI. AFTER-TAX CASH FLOW DIFFERENCE
THAT OCCURS WHEN DEPRECIATION IS ESTIMATED

IN FUTURE AND PRESENT DOLLARS

A. 10% Inflation Rate (not in depreciation)

Year BTCF
$F

Depr. Tax Income Taxes ATCF
$P $F

ATCF
$P

(1) (2) (3) (4) (5) (6)

0 -100.00 -100.00 -100.00
1 44.00 16.66 27.34 12.57 31.42 28.56
2 44.77 16.66 28.11 12.93 31.83 26.31
3 53.24 16.66 36.58 16.82 36.41 27.36
4 54.17 16.66 37.51 17.25 36.91 25.21
5 64.4o 16.66 47.74 21.96 42.43 26.35
6 65.56 16.66 48.86 22.47 43.08 24.32

Present Worth at 15%: $0.73
Rate of Return after Taxes: 15.28%

B. 10% Inflation Rate (including depreciation)

Year BTCF
$F

Depr. Tax Income
$F

Taxes ATCF
$F

ATCF
$P

(1) (2) (3) (4) (5) (6)

0 -100.00
1 44.00 18.33 25.67 11.81 32.19 29.26
2 44.77 20.16 24.61 11.32 33.45 27.64
3 53.24 22.17 31.07 14.29 38.95 29.26
4 54.17 24.39 29.78 13.70 40.47 27.64
5 64.40 26.84 37.56 17.28 47.12 29.26
6 65.56 29.52 36.04 16.58 48.98 27.65

Present Worth at 15%: $7.89
Rate of return after taxes: 17.90%

Comparative Analysis: A vs B

Year Difference in
Tax Income

Taxes Paid
In Excess

ATCF Difference
$F

1 1.67 .77 .90
2 3.50 1.61 1.89
3 5.51 2.53 2.98
4 7.73 3.55 4.18
5 10.18 4.68 5.50
6 12.82 5.89 6.91
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allowances are based on historical cost). Finally, this

ATCF is discounted to the present time, using as a discount

rate the rate of inflation to obtain present dollar amounts.

This process, is illustrated with the help of Table XXVI.

The amount that results once the excess taxation is com-

pounded is shown in Table XXVII.

TABLE XXVII. DETERMINATION OF LAST YEAR BONUS FOR
EXAMPLE 3, 10% INFLATION RATE

End Taxes Paid Years to be Last Year
of in Compounded (F/P,26.5% N) Bonus

Year Excess $F

1 .77 5 3.239 2.494
2 1.61 4 2.560 4.122
3 2.53 3 2.024 5.121
4 3.56 2 1.600 5.696
5 4.68 1 1.265 5.920
6 6.92 0 1.000 6.920

30.273

The $30.273 future dollars are added to the last year's after-

tax cash flow (in future dollars) of alternative A in Table

XXVI. The total amount is then: $30.273 + $43.08 = $73.353.

To have this amount in present dollars:

$P = $73.353 x (P/F,10%,6)

= 73.353 x .564

= $41.41

Then the new ATCF expressed in present dollars for this exam

ple is the same as expressed in alternative A with exception

of the last year for which the $41.41 quantity is used. The

new present worth for the "modified" alternative A is now
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$8.14 and the after-tax rate of return is 17.86%, practically

the same as when no inflation was considered.

If the asset is disposed before the end of its useful

life, the same approach would be used, adding to the last

year's cash flow the "bonus" estimated at that time. This

extra bonus can be seen as a deduction from taxes for the

first year of the new investment once the old asset (which the

bonus was generated from) is disposed of. This adjustment

would be a supplement to the funds required to replace assets.

An unconvenience of this procedure is that both ATCF,

with depreciation expressed in present and future dollars must

be estimated. However, it is conceptually satisfying.

Reduction of Useful Life

As inflation occurs, the greater the number of years that

an asset has as a useful life, the greater the vulnerability

of historical cost depreciation to inflation.

If depreciation is not allowed to float according to

changes in price levels, an alternative procedure to avoid de-

creasing purchasing power reductions is to reduce the number

of years upon which depreciation allowances are based.

Under conditions of no inflation, one dollar of depre-

ciation has the same purchasing power now as five years hence.

With an inflation rate of 10%, a dollar received five

years hence is only worth $0.629 according to this year's pur-

chasing power ($0.629 = 1/(1.10)6).
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This type of reasoning could be used to find how much the

normal useful life of an asset has to be reduced in order to

compensate for the loss in purchasing power. To illustrate

the procedure, consider again data of example 3. If five per-

cent inflation rate per year is assumed, the new, shorter life

may be calculated as:

Reduced life = Original Life (years) x 1

(1 + .05)6

= 6 x .7462

Reduced Life = 4.48 years

According to this approach, now the assets will be

written-off in 4.48 years instead of six years. The new an-

nual depreciation charge for the reduced life assuming

straight line depreciation is:

D = $100 = $22.32 per year
777

as opposed to $16.66 originally considered.

With these depreciation allowances, approximately the

same return is obtained as when the original useful life of

six years and no inflation are considered. This can be seen

in Table XXVIII.

Calculating the present worth at 15%: PW = $7.02

Calculating the after-tax rate of return: RRAT = 17.74%.

The same calculations performed for inflation rates of

10, 15 and 20% are summarized in Table XXVIII.

Under this approach the risk of purchasing power is re-

duced. Depreciation charges are still vulnerable to inflation,
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TABLE XXVIII. AFTER-TAX CASH FLOW FOR EXAMPLE 3,
REDUCED LIFE, STRAIGHT LINE DEPRECIATION,

5.0% INFLATION RATE

Year
BTCF
$F

Deprec. Taxable Taxes ATCF (P/F,5%,N)
Income $F

ATCF
$F

0 -100.00 -100.00 1.0000 -100.00
1 42.00 22.32 19.68 9.05 32.95 .9524 31.38
2 40.79 22.32 18.47 8.50 32.29 .9070 29.29
3 46.30 22.32 23.98 11.03 35.27 .8638 30.47
4 44.97 22.32 22.65 10.42 34.55 .8227 28.43
5 51.05 10.72 40.33 18.55 32.50 .7835 25.47
6 49.58 49.58 22.81 26.88 .7462 19.98

TABLE XXIX. REDUCED LIFE FOR EXAMPLE 3

DIFFERENT INFLATION RATES

Inflation Rate % 0 5 10 15 20

Reduced Life (years) 6 4.48 3.39 2.59 2.00

Annual Depreciation 16.66 22.32 29.50 38.61 50.00

P.W. at 15% 7.82 7.02 6.88 7.02 7.44

Rate of Return 17.90 17.74 17.81 17.94 18.2

but the overall erosion is reduced significantly mainly by

two reasons. First, when the number of years of taxable life

is reduced, the compounding effect of inflation is smaller

than when the normal life is considered.

Second, greater deductions with higher present value are

received in less years.

The combined effect of this is what protects reasonably

well the buying power of depreciation allowances.
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Replacement Cost Depreciation

In previous pages, several alternatives have been pro-

posed to improve the existing depreciation policies. All of

them deal with how to compensate for the loss of purchasing

power caused by historical cost depreciation deductions.

The following proposal will take the reverse direction.

Instead of "patching" each year to compensate for the loss of

buying power, inflation and the real rate of return expected

on the project are considered in advance to determine what

would be the total depreciation cost to be recovered through-

out the useful life of the asset. In this way it is not only

assumed that depreciation allowances grow according to price

level changes, but that when they are invested within the com-

pany, they earn the real rate of return as well. A compound

rate that accounts for both, inflation and real rate of re-

turn must be utilized. The real rate of return is assumed

to be four percent as in the previous chapter, but inflation

must be forecasted. To reduce the uncertainty involved in

forecasting inflation rates, the use of risk-free interest

rate is proposed.

By definition, a risk free security is one that yields

a certain future return. Because of this, as its name sug-

gests, it does not consider any risk factor. The real rate

of interest as defined by Milton Friedman ([21]), is the rate

that results from the difference between the average rate
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interest on a three month Treasury Bill and the rate of in-

flation in consumer prices over the prior three months (an-

nualized rate). This is a similar concept to the real rate

of return on capital assets. A basic difference is that,

according to Auerbach and Jorgenson ([3]) and Froumeini and

Jorgenson ([23]), the real rate of return on assets has been

fairly constant over the years at around three to four per-

cent, while for financial assets this rate changes constantly,

specially during recent years (see Figure 6).

Per cent

1970 71 72 73 74 75 76 77 78 79 80 81

Fig. 6. Average rate on three month Treasury Bills
minus annualized rate of change of consumer
prices over prior three months.

Assuming a Treasury Bill interest rate of 14% and a four

percent real return on assets; the difference, ten percent, is
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the inflation rate expected for the year. This could be used

as an average expected to occur over the useful life of the

asset.

Using a 14% risk-free interest rate, the replacement

cost of assets in example 3 at the end of their useful life

is $219.50.

Replacement Cost = $100 (F/P,14% 6)

or = 100 x (1.14)6

= $219.50

If the initial investment is subtracted from the replace-

ment cost, what is left, $119.50, is the extra amount caused

by the compounding effect of inflation and the real rate of

return.

The replacement cost, in future dollars, is what should

be recovered as depreciation charges throughout the asset's

taxable life. This would provide for the funds required to

replace the asset and to maintain the integrity of capital.

The replacement cost to be depreciated may be expressed as six

annual equal payments to be deducted during the useful life

of the asset, a form of straight-line depreciation. Then,

annual depreciation charges expressed in present dollars are:

Annual Deprec. Charge (Dt) = Replacement Cost (A/F,i%,6)

where the required real rate of return of four percent (al-

ready included in the replacement cost) is used as a discount

rate. Because of this, only original cost and inflation are

reflected in the annual depreciation charges.
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For our example, the annual depreciation charges to be

used to determine taxable income are: $33.09 and were esti-

mated as indicated below.

Dt = $219.50 (A/F,4%,6)

or = 219.50 x (.15076)

Dt = 33.09

Assuming the ten percent inflation rate per year and the

depreciation charges to be as calculated above, the yearly

after-tax cash flow for example 3 are calculated in the fol-

lowing table.

TABLE XXX. AFTER-TAX CASH FLOW FOR ASSETS OF EXAMPLE 3
WHEN REPLACEMENT COST IS USED AS THE BASIS

TO DETERMINE DEPRECIATION CHARGES

Year
BTCF
$F

Depr.
$F

Taxable
Income

Taxes ATCF
$F

ATCF
$P

0 -100.00 -100.00 -100.00
1 44.00 33.09 10.91 5.02 38.98 35.44
2 44.77 33.09 11.68 5.37 39.40 32.56
3 53.24 33.09 20.15 9.27 43.97 33.04
4 54.17 33.09 21.08 9.70 44.47 30.37
5 64.42 33.09 31.33 14.41 50.01 31.05
6 65.54 33.09 32.45 14.93 50.61 28.57

Calculating the present worth at 15%: PW = $22.31

Calculating the after-tax rate of return: RRAT = 23.28%

Both figures are the highest of all found in the propos-

als included in this chapter.

This is because besides inflation, the real return on

assets was considered in the estimation of depreciable basis.
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The three month Treasury Bill rate used in the example

as a possible estimator of inflation was, to a certain ex-

tent, selected arbitrarily. Any other risk-free security

might be used for the same purposes and certainly would give

similar results.

Traditionally, supply and demand relationships are as-

sumed to be responsible for a market rate of interest, al-

though technological innovations, inflation and other factors

affect the stability of these relationships. It is not pos-

sible to deny the influence of government on interest rates,

and the international indirect influences.

An indication of the rapidity with which interest rates

ocassionally change is indicated in Figure 7.
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Much work remains to be done in order to eliminate the

potential difficulties that all of these proposals present

to be practical and workable. Recommendations are made in

the following chapter to continue the work in the area.

If inflation, which now besets the United States and most

of the countries continues unabated, it seems almost inevit-

able that something will have to be done to solve this prob-

lem.
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V. CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The main objective of this thesis was to analyze the ef-

fects of inflation on the economic recovery of investments

in capital assets.

Among the depreciation methods allowed by the Internal

Revenue Service are the straight line, sum-of-the years and

declining balance. The last two methods are preferred be-

cause they provide for a faster capital recovery. However,

the bases to determine depreciation charges are historical

cost and loss of purchasing power in the funds recovered

occurs when inflation is present throughout the useful life of

the asset into consideration. As a result of this, additional

taxation occurs and the rate of return decreases.

The variable rates at which revenues expected from an

investment must be increased in order to adjust the inflated

costs and to maintain the original rate of return were deter-

mined for each of the three main allowed methods of deprecia-

tion.

These variable rates were greater than the rate of in-

flation for the entire life of the project considered under

straight line depreciation. From this point of view, use of

straight line depreciation is itself an inflationary force.

For declining balance, the variable rates of increased reven-

ues were smaller than the inflation rate up to the point where
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a switch to straight line was made. After the switch, vari-

able rates increased. For sum-of-the years, variable rates

were less than inflation in all years.

Two current proposals to modity the way in which depre-

ciation charges are calculated, the Capital Cost Recovery Act

(10/5/3) and First Year Capital Recovery System, still use

historical costs. With 10/5/3 the risk of purchasing power

loss because of inflation is reduced, mainly because of the

shorter write-off periods. Depreciation charges are calculated

based on fixed percentages as opposed to the traditional "use-

ful life" approach and specific depreciation methods.

With First Year Capital Recovery System, useful life and

double declining balance are used to determine the amount of

capital to be recovered in the way of depreciation charges.

Purchasing power is essentially not affected when this method

is used because inflationary effects are avoided by allowing

the present value of total depreciation charges to be deducted

in the same year the investment is made. Possible distortions

in the financial statements may accompany the use of this meth-

od.

Nevertheless, neither of the two new approaches deal di

rectly with the problem of inflation.

Several procedures to calculate depreciation charges

in which compensation for the loss of purchasing power be-

cause of historical cost depreciation is provided, were com-

mented. The proposals are based on: (1) expressing historical
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depreciation in future dollars, (2) reduction of the asset's

depreciable life according to the buying power loss caused by

inflation, (3) compensation for the loss in earning power and

purchasing power at the end of the asset's useful life and (4)

estimation of depreciation allowances when replacement cost

is used as depreciable basis.

It is estimated that, in essence, these procedures would

provide a better recovery of funds invested, if compared with

the main existing methods allowed by the Internal Revenue Ser-

vice or with 10/5/3 and First Year Capital Recovery System,

as indicated in Table XXXI. It can be seen that for the ex-

isting methods after-tax rate of return under no inflation

vary from 17.90% for straight line to 19.44% for declining

balance. With ten percent of inflation, this figures de-

creased to 15.29% and 17.03% respectively.

Under the assumptions considered in this thesis, sur-

prisingly, neither 10/5/3 nor Modified 10/5/3 yield a return

as high as the one obtained under declining balance.

With First Year Capital Recovery System the figures indi-

cated in Table XXXI are hardly comparable with all others.

They are very high because depreciation is deducted in the

same year the asset was acquired, and only income generated

by the product of example 3 is considered. Different figures

would be obtained if additional income to deduct depreciation

from were considered.

For the alternative procedures, under conditions of in-



TABLE XXXI. COMPARATIVE ANALYSIS OF PRESENT WORTH AT 15%
DISCOUNT RATE AND AFTER-TAX-RATE OF RETURN
OBTAINED WHEN SEVERAL DEPRECIATION METHODS

ARE USED

Depreciation Method No Inflation
PW 15% RRAT

10% Inflation
PW 15% RRAT

Simple
Approved
by IRS

Provide
Good

Economic
Recovery

Book Value
close to
Actual
Value

1. Straight Line $ 7.89 17.90% $ 0.76 15.29% yes yes no no

2. Sum-of-the-Years 11.24 19.42 4.91 16.96 yes yes no no

3. Declining 11.24 19.44 5.06 17.03 yes yes no no
Balance

4. 10/5/3 11.32 19.43 4.82 16.91 yes no no no

5. Modified 10/5/3 9.22 18.46 2.20 15.84 yes yes no no

6. First Year Cap. 69.03 145.00 69.03 145.00 yes no no no
Recov. Syst.

7. Reduction in 7.89 17.90 8.14 17.85 yes no yes no
Life

8. Last Year Bonus 7.89 17.90 8.52 19.49 no no yes no

9. Historical Cost
Depr. Expressed
in Future Dollars 7.89 17.90 7.89 17.90 yes no yes yes

10.Replacement Cost 7.89 17.90 8.52 19.49 yes no yes yes
Deprec.
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flation, the after tax rate of return obtained is higher than

the ones obtained if any other method is used (with the only

exception of First Year Capital Recovery System). However,

relatively mechanics, uncertainty of future inflation rates,

and loss of tax revenue to the government are negative as-

pects.

Accounting for price level changes in depreciation poli-

cies would provide more funds that could be retained within

corporations, decreasing the need to complete for funds in the

capital markets. If these additional funds are not used to

increase working capital, repay debt or increase dividend pay-

ments, the renewal of capital assets could be stimulated. The

strength of the stimulus is difficult to forecast, but it is

expected to be most effective when expectations of inflation

are strongest.

Recommendations

The major primary development in this thesis deserves

additional consideration. The research is based on the anal-

ysis of a single project (or group of assets), financed 100%

with equity funds, in which inflation is assumed known and

that it affects equally each of the components of the cash

flow. Further research should explore the situation where

several projects (or group of assets) are involved in which

a mix of debt-equity funds is considered. The possiblity that

inflation might not affect equally all of the components in
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a cash flow, and that replacement cost could grow at a fast-

er rate than inflation, should be studied.

A shorter method to calculate the effects of inflation

in depreciation policies must be developed. This is espe-

cially:important in order to provide for a method that not

only would be more accurate, but also as simple as the exist-

ing methods.

Since the inflationary trends are quite uncertain, it is

necessary to experiment with several ranges of values to esti-

mate potential impacts on depreciation policies.

Several additional patterns of depreciation when infla-

tion is included in the analysis, besides straight line, could

be explored. Possibly, a combination of the features of 10/5/3

and First Year Capital Recovery System would serve as another

possibility.
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DEPRECIATION PRACTICES IN OTHER COUNTRIES

A summary of the principal allowances on tax depreci-

ation of twenty two countries members of the Organization for

Economic Co-Operation and Development (OECD) on the basis of

a tax survey published in 1975 is presented.
4

The allowances

for depreciation included in the study are effective January

1972 [31].

Depreciation of Buildings

In general, the allowance on buildings is less than 8%.

straight line is the most used method with the exception of

Canada, Finland, Japan, Switzerland and U.S.A. where the de-

clining balance method is preferred.

Denmark, Ireland, the Netherlands, Norway and the United-

Kingdom do no allow tax depreciation on apartment buildings,

banks and office buildings. In Australia, as a general rule,

buildings are not depreciable for tax purposes except where

they are used in primary production activities like agricul-

ture and forestry.

Most countries define the depreciation base in terms of

the shell of the building. The attached equipment is then de-

preciated separately, usually at higher rates.

Australia, Austria, Belgium, Canada, Denmark, Finland,
France, the Federal Republic of Germany, Greece, Ireland, It-
aly, Japan, Luxembourg, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey, the United Kingdom and the
United States of America.
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The amount of the capital cost to be recovered is reduced

by the building's salvage value or terminal value if specified

by the authorities. Greece, Japan Luxembourg, the Nether-

lands, Portugal, Spain, Sweden and the U.S.A. provide that the

unrecovered cost be depreciated over the remainder of a newly

estimated life.

A summary of the main aspects of depreciation of build-

ings for each of the 22 countries is shown in Table XXXII.

Depreciation of Equipment:

Most countries normally allow higher depreciation rates

on equipment than buildings. All provide either declining

balance or straight line methods. Sum-or-the-years method is

seldom used. The declining balance method is reported to be

most widely used in Australia, Canada, Denmark, Finland, Ire-

land, Japan, Sweden, Switzerland, the United Kingdom and the

U.S.A.. Straight line method is preferred in Austria, Belgium,

Greece, Italy, the Netherlands, Norway, Portugal and Spain.

In the United Kingdom, equipment puchased since March 1972,

may be deducted totally in the year of the expenditure.

The same forms of special allowances are available for

the cost recovery of equipment as for buildings.

Equipment is subject to extended tax life in Australia,

Austria, Belgium, the Netherlands, Norway, Spain and the

U.S.A. if the taxpayer retains it in service beyond the init-

ially approved life. On the other hand, if it becomes evident
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that the equipment is of little value because it is obsolete,

the remaining depreciation may be taken over a shorter useful

life except in Canada, Denmark, the Federal Republic of Ger-

many, Ireland and the United Kingdom.

In all countries with exception of Canada, Denmark, Fin-

land and the United Kingdom, equipment used for double or

triple shift operations may be written-off faster than under

ordinary circumstances.

At present, none of the countries has an automatic pro-

vision whereby a taxpayer who buys assets currently could in-

crease the depreciation base to reflect future inflation.

Only in Greece are such inflation adjustments (under special

circumstances) permitted by law.

In Australia, Canada, Denmark, Ireland, the United King-

dom and the United States of America, the corporate taxpayer

is permitted to report lower depreciation in his books than on

his tax return, although a minimum depreciation must be ta-

ken in an amount equivalent to the normal straight line rate.

In table XXXII summary of depreciation practices for e-

quipment for all the countries is presented.

To compare quantitatively the tax provisions concerning

capital cost recovery in each country, a common denominator is

required. It is possible to make this comparison by measuring

the effect of taxation on the cost of using capital assets.

A tax-cost-of-capital index reflects the relative tax

cost of investing in selected types of buildings and equipment
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FOOTNOTES TO TABLES XXXII AND XXXIII

1) All provisions are effective as of January 1972, unless other-
wise specified.

Practice allowed with approval of tax authorities.

In the case of used asset, acquisition.

2)

3)

4) Revenue in excess of original cost is
gain, taxalle as ordinary income, may
the value of a new asset.

5) Gain exceeding cost, lesp accumulated
preferred rate if asset has been held

not taxed. The remaining
be written off against

depreciation, is taxed at
for over five years.

6) Excess of Eaia over original cost was tax-exempt on sales before
January 1972. Since then, one-half of excess is included in
taxable ordinary income as capital gain.

7) Certain forms of accelerated depreciation are available for
assets first used between 1966 and 1970, to be claimed for
taxable years 1970 through 1973.

8) Taxed as capital gain.

9) Gain is tax-free if taxpayer owns the land where building has
been located for more than ten years.

10) Gain is deducted from book value of the taxpayer's remaining
equipment, reducing its depreciation base.

11) Long-term gain (i.e., gain on sale of an asset held for two or
more years, or gain in excess of accumulated depreciation) is
taxed at a preferred rate.

12) Tax credit for assets delivered between 1966 and 1970.

13) Gain is not taxed.

14) Gain may be used to reduce depreciation base of'new or. existing
equipment.

15) Gain is not taxed when it exceeds accumulated depreciation.

16) Accelerated depreciation in the form of current deduction is
available for certain assets between April 1971 and March 1975.

17) Additional deduction is available for certain assets between
April 1971 and March 1975.

18) Accelerated depreciation discontinued after 1972.

19) Gain from building held over five years which is reinvested
within two years is not taxed.

20) If asset is replaced within four years, gain may reduce the
book value of the replacing asset.

21) Gain from sale of an asset by an individual is not taxed if it
was held for over three years.

22) Tax credit is available for assets acquired or ordered between
December 1971-and June 1972, or between December 1973 and
June 1974.

23) Gain from sale of an asset held for two or more years is taxed
at a preferred rate.

24) Additional deduction effective for equipment acquired during
1971 or 1972.
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25) Cash grant available for asset purchased before March 1972.
26) Gain in excess of original cost is taxed as capital gain,
27) Since March 1972, asset cost is currently deductible.
28) Current deduction allowed for certain intangible assets,
29) Deduction allowed when asset is sold, worthless, or has declined

significantly in value, unless otherwise specified.
30) Useful life determined on a case-by-case basis.
31) May be treated as part of depreciation base or as current

deduction.

32) Salvage deducted from depreciation base, if value of the land
is high compared to the value of the building.

33) Annual deduction over legal life.
34) Longer life available for improved assets only.

35) A builder who owns the building under construction may claim
interest and taxes as current deductions.

36) Revision of useful life is permitted only under exceptional
circumstances.

37) Taxes other than value-added tax are included in the deprecia-
tion base.

38) Composite or shell, at the taxpayer's option.

39) Composite for farm buildings; shell only for other buildings.
40) Minimum depreciation is required.
41) Additional deduction effective since 1972,
42) Salvage if taken at the taxpayer's option.
43) In Austria, interest is included in the depreciation base if

related specifically to the construction of building; in France,
it in included if building is constructed for sale by the
taxpayer.

44) Composite excludes equipment depreciable at a declining-balance
rate over a useful life different from the life of the building.

45) Under the declining-balance method.
46) Under the straight-line method.
47) Short-term gain (other than gain defined in footnote 11) is

taxed like ordinary income and may be spread over three con-
secutive years.

48) If the declining-balance method yields a lower deduction than
the deduction obtained from dividing the residual value by the
remaining number of years of useful life, the taxpayer may
switch from the declining-balance method to the latter straight-
line method.

49) In general no depreciation is allowed on intangibles, except
patents (to be amortized at a straight-line rate).
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in each country. For a mathematical derivation of the tax-

cost-of-capital index see: [22], [28].

Under certain conditions (specially that the investor's

after tax discount rate or after tax rate of return remains

constant) an index of 100 indicates that taxation is neutral

with respect to the cost of capital. The interrelationship

between depreciation allowances and the tax rate reinforces

or weakens the role of taxation in the cost of capital. Neu-

trality is obtained under current deduction of capital expen-

ditures or at a zero income tax rate.

In the survey, it was found that at the beginning of

1972 the tax-cost-of-capital on the average was highest in

Australia, Canada, the Netherlands and Sweden, and lowest in

Greece, Portugal, Turkey and the United Kingdom. The tax cost

in the rest of the European countries, plus the U.S.A. and Jap-

an, fell near the all-country average of 148 for all selected

building types and 126 for asset types in manufacturing. The

latter, for example, means that on the average, direct tax-

ation raises the cost of capital expenditure by 26% in the

manufacturing sector of OECD countries.

There are only two countries that have some real differ-

ences with respect to the criteria used in the U.S.A. to cal-

culate depreciation allowances. These countries are the Unit-

ed Kingdom and .Greece. The former has been allowing the ex-

pensing of machinery and equipment in the same year the in-

vestment is made. In the latter, the loss of purchasing power
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is occassionally recognized by allowing taxpayers to update

depreciation charges according to inflation.

Besides these basic differences, the methods used by

most of the countries to estimate depreciation allowances, are

essentially the same, and only procedural differences are en-

countered.


