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DISIDRI'IOOS IMPOSED BY INFIATIOO 00 HIS'IDRICAir-COST DEPRECIATIOO 

Boris E. Bravo-Ureta 

ABSTRACT 

'l'he use of historical-cost depreciation in 
periods of persistent inflation decreases the 
present value of depreciation deductions, thus 
understating the true economic cost of capital 
and increasing the real after-tax rate of return 
required cy potential investors. Efforts to cor
rect these problems cy adopting depreciation 
methods that allow for artificially short recov
ery periods or accelerated rates do not provide 
an adequate solution. Distortions inposed cy in
flation on historical-cost depreciation can be 
adequately corrected cy indexing the historical
cost basis. 

INI'IDOOCTIOO 

During the 1970's and early 1980's the 
United States has experienced a continuous esca
lation in the general price level. The causes, 
effects and possible solutions to this problem 
have been the subject of considerable controversy 
arrong economists and politicians. In spite of 
this controversy, it has becare clear that per
sistent inflationary pressures inpose serious 
distortions on the tax system (Fellner, Cla.rl<.son 
and !>bore). This paper analyzes sore firm-level 
distortions stenming fran the use of historical
cost depreciation under inflation. 

Historically, United States tax policy has 
undergone significant changes since the enactment 
of the first rrodern incare tax system in 1913. 
Nevertheless, tax lCf.ols since 1921 have specified 
that deductible depreciation allowances rrust be 
based on the asset's historical-cost (Tax Founda
tion). 

The use of the historical-cost as the basis 
for depreciation is a practice well suited for 
periods when prices are stable or inflation rates 
are relative]¥ low. During inflationary tirres, 
however, depreciation deductions based on histor
ical-cost · becorre progressively inadequate as a 
means to recover the asset's cost in dollars 
which have the same purchasing power as they did 
when the asset was originally purchased (Schiff). 

In addition, the failure of tax rules to 
recognize that during inflationary periods firms 
are unable to replace their capital when depreci
ation allowances are based on historical costs 
leads to an understatement of true capital costs, 
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to an overstatement of taxable incorre, and there
fore to an over taxation of the firm's nominal 
incorre. 

If the major objective of depreciation poli
cy is to recover the original cost of the asset 
in real terms over its useful life, then an ade
quate depreciation rrethod can be defined as one 
that "atterrpts to secure under conditions of in
flation, the same results that conventional de
preciation yields under stable conditions" (Ter
borgh, p. 119). This concept of depreciation is 
the basis of this paper. 

DEPRECIATIOO AUJUS'IMENI'S FOR INFIATIOOS 

Several alternatives have been proposed to 
account for deficiencies introduced cy inflation 
when depreriation deductions are based on histor
ical-cost. One of these alternatives calls for 
the use of accelerated depreciation rates (Cost 
Accounting Standards Board [CASB]). This concept 
was first introduced into the U.S. tax system in 
1954 when the Internal Revenue Service authorized 
the use of double-declining-balance, sum-of-the
years digits, or any other depreciation method 
which would yield deductions not in excess of the 
double-declining-balance method during the ini ti
al two-thirds of the asset's service-life (Tax 
Foundation) . 

The Accelerated Cost Recovery System(ACRS) 
provision in the Economic Recovery Act of 1981, 
instituted cy the Reagan Administration, offers a 
second approach to correct the distortions im
posed cy inflation on the use of historical-cost 
depreciation. This provision, as its name sug
gests, perrni ts the accelerated recovery of capi
tal investment costs through the use of artifici
ally short tax lives. 

It should be noted that the Reagan Admin
istration maintained historical-cost as the bas
is for computing depreciation deductions, even 
though the inadequacy of this basis under infla
tion was fully recognized. The administration's 
vieN on this matter is well surrararized in the 
following statement: "High inflation causes a 
large discrepancy between the historic and the 
current replacement costs of physical assets of 
business. Thus, corporate financial records, 
utilizing historic costs and current dollar sales 
figures, significantly overstate nominal profits 
and understate true economic costs" (Reagan, p. 
37). 

Some analysts have rejected the use of arti
ficially short asset tax lives and accelerated 
depreciation rates as a remedY for inflationary 
distortions. Instead, they have proposed that 
the historical-cost basis be adjusted directly to 
assure that depreciation deductions yield the 
same results, in real terms, independent of the 
rate of inflation ( CASB). 

1 
For a discussion of sore of these alternatives 
see: Tax Foundation Chapter 5; Shaven and 
Bulow pp. 557-566; Terborgh 1954, Chapter 12. 



'IWo alternatives that have been suggested 
for adjusting the historical-cost basis to calcu
late depreciation all<J#ances under inflation are: 
(1) using the asset's replacement-cost; and (2) 
expressing the histori~-oost depreciation in 
terrrs of current dollars. Even though concep
tual arguments have been advanced in favor of 
each of these alternatives, difficulties associ
ated with the determination of 3eplacerrent-oost 
strongly favor the second option. 

In this paper, an approach proposed cy CASB 
is presented as a rcethod consistent with the ol:>
jective of depreciation policy expressed earlier 
and is used to evaluate the adequacy of other de
preciaJiion options. This rcethod consists of in
dexing historical-cost depreciation all<J#ances 
according to a general-purchasing p<J.<ler indicator 
such as the GNP deflator. This indexation proce
dure is applied to straight-line historical-cost 
depreciation all<J#ances, based on the assllllption 
that straight-line is the rcethod "vie.ved as gen
erally appropriate cy managerrent" to reflect eco
nanic depreciation (Shoven and Bul<J#, p. 570). 
Foll<J#ing Shoven and Bul<J#, this indexed nethod 
is hereinafter referred to as Straight-Line 
General-Value (SLGV) depreciation. 

OBJECI'IVES 

In light of the difficulties brought al:x:>ut 
cy the corrbination of inflation and historical
cost depreciation, and given that the rrost recent 
program instituted to deal with these problems 
still relies on the historical-cost provision, 
the foll<J#ing question arises: Can depreciation 
rcethods based on historical-cost, but all<J#ing 
for the accelerated recovery of the investrcent or 
accelerated depreciation rates, fully correct for 
distortions inposed cy inflation? The purpose of 
this paper is to examine this question. The spe
cific objectives are: 

2 

3 

4 

( 1) To determine the effect of inflation on the 
present value of depreciation deductions 
using alternative cooputation rrethods; and 

(2) To determine the combined effect of infla
tion, investrcent tax =edit and choice of 
depreciation rrethod on the rate of return on 
investrrent. 

For a discussion of these two approaches see 
CASB: Shoven and Bul<J#; Teroorgh, Chapter 12; 
Tiderran and Tucker. 

The determination of replacerrent-oost is diffi-
cult primarily due to the absence of adequate 
rrarkets for used assets. This lack of rrarkets 
would require the reliance on several price in
dexes for specific capital goods to approximate 
replacerrent costs. In addition, accurate in
fornation on the CO!IpOSition of the firm's cap
ital stock would be needed. 

Indexing or indexation means expressing arrounts 
of rroney in real terrrs, that is, in terrrs of 
dollars of constant purchasing. 
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ASSUMPTIONS AND PROCEDURES 

To accomplish the first objective, the pre
sent yalue of depreciation deductions for six 
alternative nethods applied to the five-year 
class property are corrpared assuming: ( 1) infla
tion rates equal to 0, 5, 10 and 15 percent; {2) 
econanic lives equal to 5, 10, and 15 years; and 
(3) a four percent real after-tax discount rate 
It is also assumed that the purchase of the asset 
is fully financed fran equity capital and that 
its salvage value is zero. 

The depreciation nethods to be compared are 
the foll<J#ing: 
{1) Straight-Line Historical-Gost: 
(2) Double-Declining-Balance: 

SLHC; 
DDB; 

( 3) Accelerated Cost
5
Recovery System, 

5-year Recovery: ACRS5; 
(4) Alternate ACRS, 5-year Recovery: AACRS; 
(5) Alternate ACRS, 12-year Recovery: AACR12; 
{6) Straight-Line General-Value: SLGV. 

The present value of depreciation deductions 
for these depreciation nethods are gi ven6 in 
continuous tine cy the foll<J#ing expressions: 

1) Present Value Straight-Line Historical-Gost: 

PVSLHC 1 
T 

T 

S -ns 
e ds; 

0 

2) Present Value Double-Declining-Balance: 

PVDDB 2 
=-

T JT/2 -ns-2s/T T 
e ds + 3. 5 e-ns-1ds· 

o T T/2 ' 

3) Present Value Accelerated Cost Recovery 

1 2 
PVACRSS c .15 Je-n5 ds + .22 Je-n

5
ds 

0 1 

5 For a discussion of the provisions of the ACRS 
that are of significance to agriculture see 
Durst, Rorre and HruOOvcak; U.S. Departrcent of 
Treasury. 

6 ~e expressions for the present value of depre-
ciation deductions for nethods ( 1) , ( 2) and ( 6) 
were adapted fran Gramlich. The expressions 
for the renaining nethods were derived cy the 
author. 
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4) Present Value Alternate ACRS, 5-year Recovery: 

PVMCRS .1 
1 s 
f e-05ds + .2 s· 
0 1 

-ns e ds 

d = economic rate of depreciation assumed to be 
1/E, where E is defined as the asset eco
nanic life; 

k = rate of investment tax credit assumed at 
zero or 10 percent; 

u = firm's rrarginal tax rate assumed at 30 per
cent 

z = present value of depreciation deductions 
for one dollar of the asset's initial cost. 
The different values of z are calculated 
using the present value expressions shewn 
arove. 

5) Present Value Alternate ACRS, 12-year Re-
covery: RESULTS 

PVMCR12 
1 

.042 J e-
05

ds + .0833 
0 

12 

l e -nsds 
.1 

6) Present Value Straight-Line General-Value: 

T 
1 S -t:s PVSLGV = T e ds; 

0 

where: 
T = asset tax life; 

n = naninal discount rate; 
7 

s = asset age; 

r = real discount rate. 

The second objective is pursued cy estimat
ing the real before-tax rate of return required 
to yield an after-tax real rate of return of four 
percent ·for selected inflation rates, econanic 
lives, investment tax credit allcwances, and de
preciation methods. 

The real before-tax rates of return are es
timated using the cost-of-capital formula devel
oped cy Hall and Jorgenson. This fonrula is 
given cy the follcwing expression: 

P = [(R + d)(l- k- uz)]/(1-u)- d 

where: 

7 

P = required real before-tax rate of return net 
of econanic depreciation; 

R = firm's required real after-tax rate of re
turn assumed at four percent; 

In continuous ti.Ire the ncrni.nal discount rate 
(n) . is exactly equal to the real discount rate 
(r) plus the rate of inflation (g). In short, 
n = r +g. 
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Table 1 shews the present value of deprecia
tion deductions as a percent of original cost for 
six depreciation methods, three asset economic 
lives and four selected inflation rates, assuming 
a four percent real after-tax discount rate. The 
data indicate that for a given rate of inflation, 
the present value of depreciation deductions de
clines ~s the economic life of the asset in
creases. M::>re :i.nportantly, the data shcw that 
the present values of depreciation deductions are 
inversely related to the rate of inflation for 
all depreciation methods except SLGV. For the 
latter method the present value of depreciation 
deductions is invariant with the rate of infla
tion. 

As stated earlier, a desirable objective of 
depreciation policy is to assure that methods 
used to estimate deductions produce the same re
sults regardless of the rate of inflation. Of 
the six depreciation methods reported in Table 1, 
only SLGV consistently meets this objective, and 
thus conforms to the definition of an adequate 
depreciation method given above. It should be 
errphasized that SLGV is the only method in Table 
1 that does not rely on nominal historical-cost 
as the basis for calculating depreciation. 

The adequacy of different depreciation meth
ods can be coopared cy estimating the ratio of 
the present value of depreciation deductions for 
each method to the corresponding value using the 
SLGV approach. When this ratio is greater than 
one, it reflects overdepreciation; when it is 
equal to one, it means that depreciation deduc
tions are adequate; and when it is less than one, 
it reflects underdepreciation. 

Figure 1 is a graphical illustration of the 
ratios measuring the adequacy of alternative de
preciation methods for an asset with an economic 
life of five years. The diagram reveals that the 
DDB method leads to slight overdepreciation when 
inflation is less than one percent and to under
depreciation whenever inflation exceeds one per
cent. The SLHC, ACRS5 and AACR5 methods lead to 
greater levels of underdepreciation than DDB for 

8 Note that the present values for ACRS5 and 
AACR5 do not change with asset economic life 
because tax life rerrains constant as specified 
cy the ACRS program. Also note that the. AACR12 
option is not applicable for 5-year and 10-year 
economic lives. 
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Table 1. Present Value of Depreciation Deductions as a Percent of Original 
Cost ($1) from Six Depreciation Methods for Selected Asset Economic 
Lives and Inflation Rates (g), Assuming a Real After-Tax Discount 
Rate of Four Percent. 

Asset 
Economic 
Life 

a/ 
Depreciation Methods-

g SLHC DDB ACRS5 AACR5 AACR12 SLGV 
- - - - percent - - percent 

5 years 

10 years 

15 years 

0 

5 

10 

15 

0 

5 

10 

15 

0 

5 

10 

15 

90.6 

80.5 

71.9 

64.6 

82.4 

65.9 

53.8 

44.8 

74.9 

54.9 

41.8 

33.8 

92.3 

84.0 

76.7 

70.5 

85.5 

71.7 

61.2 

53.2 

79.4 

62.1 

50.4 

42.2 

90.2 

79.6 

70.7 

63.1 

90.2 

79.6 

70.7 

63.1 

90.2 

79.6 

70.7 

63.1 

~/ SLHC: Straight-Line Historical-Cost 
DDB: Double-Declining-Balance 

88.9 

77.0 

67.3 

59.0 

88.9 

77.0 

67.3 

59.0 

88.9. 

77.0 

67.3 

59.0 

" 
II 

" 

II 

" 
" 
" 

77.8 

58.6 

45.3 

36.0 

90.6 

90.6 

90.6 

90.6 

82.4 

82.4 

82.4 

82.4 

74.9 

74.9 

74.9 

74.9 

ACRS5: Accelerated Cost Recovery System (ACRS), 5-Year Recovery 
AACR5: Alternate ACRS, 5-Year Recovery 

AACR12: Alternate ACRS, 12-Year Recovery 
SLGV: Straight-Line General-Value 

~/ Not applicable. 

all inflation rates. 
Figure 2 is a graphical representation of 

the ratios measuring the adequacy of the various 
depreciation methods for assets with economic 
lives of 10 and 15 years. This figure shaHs that 
SLHC leads to underdepreciationwhenever infla
tion is greater than zero, regardless of economic 
life. 

Figure 2 also shaHs that the DDB and the 
three ACRS methods initially lead to overdepreci
ation and then to underdepreciation as the rate 
of inflation increases. Each of these methods 
will result in an adequate level of depreciation 
deductions only at a specified annual rate of in
flation. 

Table 2 shaHs before-tax real rates of re
turn that are requied to yield a four percent 
after-tax real rate of return for selected infla
tion rates, asset economic lives, investment tax 
credit rates, and depreciation methods. An in
vestment tax credit rate of 10 percent is in
cluded in s~ of the results to reflect prevail
ing policy. 

9 
For details regading prevailing policy on in
vestment tax credit see Durst, Rome and Hrubov
cak; U. S. Department of Treasury • 
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A rrajor inplication derived fran the data 
displayed in Table 2 is that the choice of depre
ciation method can have a ITI3.l:ked effect on the 
required rate of return on investment under in
flation. For a given economic life, the required 
rate of return on investment is directly related 
to the rate of inflation for all depreciation 
methods except SI.GJ. When this latter method is 
used, the required rate of return is invariant 
with the rate of inflation. 

In the absence of investment tax credit, the 
data in Table 2 also shows that as the rate of 
inflation increases required rates of return are 
biased in favor of long-lived assets. The only 
exception is SI.GJ depreciation which basically 
leads to a constant required rate of return re
gardless of economic life or inflation rate. 

The adoption of a 10 percent investment tax 
credit significantly reduces the required rate of 
return under all depreciation methods. This re
duction is rruch greater for short-lived assets as 
evidenced cy the fact that the bias of higher in
flation rates towards long-lived property, ob
served without an investment tax credit, is rrore 
than offset in alrrost all cases. As shown in 
Table 2, the bias in favor of long-lived assets 
is only partially offset for the ACRS methods 
when inflation is 10 percent or higher. 



Figure 1. Ratio of the Present Value of Depreciation Deductions for SLI!C, 
DDB,ACRS5, and }ACR5 to the Corresponding Value Using SLGv.a/ 

Ratio 
1.05 5 Year Asset Economic Life 

Rate of Inflation (percent) 

a/ SLHC: Straight-Line Historical-Cost 
DDB: 'Dduble-Declining-Balance 

ACRS5:. 'Accelerated Cost Recovery System (ACRS), 5-Year Recovery 
· AE.CR5: · Alternate ACRS, 5-Year Recovery 

SLGV: Straight-Line General-Value 



Figure 2 • Ratio of the Present Value of Depreciation Deductions for SLHC, 
DDB, A~RS5, AACRS, and AACR12 to the Corresponding Value Using 
SLGV. a/ . 

!!_/ sure: 
ACRS5: 

Ratio 
1.2 

1.1 

.9 

. • 7 

• 6 

.5 

Solid Line(~)lO Year Asset Economic Life 
roken Line(--)15 Year Asset Economic Life i 

......... -, 
' ......... ' ......... 

......... ' 
......._ ' AACR5 

......... 
........ 

........ 
........ 

CR12 

... 4 ...._-+----t--+---+-t--t---+--+---+-+--+---+--+---1---J 
5 0 15 
Rate of Inflation (percent) . 

AACR5: 
12- Year 

Straight-Line Historical-Cost; DDB: Double-Decling-Balance; 
Accelerated Cost Recovery System (ACRS), 5-Year Recovery; 
Alternate ACRS, 5-Year Recovery; AACR12: Alternate ACRS, 
Recovery; SLGV: Straight-Line General-Value. 
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Table 2. Real Before-Tax Rates of Return Required to Yield an After-Tax Real 
Rate of Return of Four Percent for Selected Depreciation Methods, 
Inflation Rates

1 Asset Economic Lives and Investment Tax Credit Rates. 
Depreciation Investment Credit = 0 Investment Credit = 10% 
Methods;/ Inflation Rates (g) Inflation Rates (g) 
Asset 
Economic 
Life 0 5 10 15 0 5 10 15 

- percent - - - - - percent -
5 years 

SLHC 5.0 6.0 6.9 7.6 1.5 2.6 3.5 4.2 
DDB 4.8 5.6 6.4 7:0 1.4 2.2 3.0 3.6 
ACRS5 5.0 6.1 7,0 7,8 1,6 2.7 3.6 4.4 
AACRS 
AACR12£./ 

5.1 6.4 7.4 8,2 1.7 2.9 3.9 4.8 

SLGV 5.0 5.0 5.0 5.0 1.5 1.5 1.5 1.5 

10 years 

SLHC 5.1 6.1 6.8 7.3 · 3:1 4.1 4.8 5.3 
DDB 4.9 5.7 6.3 6.8 2.9 3.7 4.3 4.8 
ACRS5 4.6 5.2 5.8 6.2 2.6 3.2 3.8 4.2 
AACRS 
AACR12£./ 

4.7 5.4 6.0 6.5 2.7 3.4 4.0 4.5 

SLGV 5.1 5.1 5.1 5.1 3.1 3.1 3.1 3.1 

15 years 

SLHC 5.1 6.0 6.6 7.0 3.6 4.3 5.1 5.5 
DDB 4.9 5.7 6.2 6.6 3.4 4.2 4.7 5.1 
ACRS5 4.4 4.9 5.3 5.7 2.9 . 3.4 3.8 4.1 
AACRS 4.5 5.0 5.5 "5.8 3,0 3.5 3.9 4.3 
AACR12 5.0 5,9 6.5 6.9 3.5 4.3 5.0 5.3 
SLGV 5.1 5,1 5.1 5.1 3.6 3.6 3.6 3.6 

~/ SLHC: Straight-Line Historical-Cost 
DDB: Double-Declining-Balance 

ACRS5: Accelerated Cost Recovery System (ACRS), 5-Year Recovery 
AACRS: Alternate ACRS, 5-Year Recovery 

AACR12: Alternate ACRS, 12-Year Recovery 
SLGV: Straight-Line General-Value 

£./ Not applicable. 

This paper discusses sare finn-level effects 
of inflation on the present value of depreciation 
deductions and the required real after-tax rate 
of return on investment when alternative depreci
ation rrethods are used. 

The results shew that the present value of 
depreciation deductions for five rrethods based on 
historical-cost are inversely related to the rate 
of inflation. By contrast, the present value of 
depreciation deductions when historical-cost is 
indexed is invariant with the rate of inflation. 

The results also indicate that the required 
after-tax rate of return on investment increases 
with inflation, ceteris paribus, when historical
cost depreciation is used. By contrast, when the 
historical-cost basis is indexed, the required 
rate of retun is invariant with inflation. 

In addition, the anazysis shews that, in the 
absence of investrrent tax credit, rising infla
tion rates progressively favor long-lived invest
rrents. A 10 percent investment tax credit, hew-
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ever, compensates the impact of inflation leading 
to a bias tewards short-lived assets. The re
sults also demonstrate that an investment tax 
credit can be a pcwerful device in stinulating 
capital investment, regardless of inflation rate 
and depreciation rrethod, due to its dcwrward 
pressure on after-tax rates of return. 

The analysis supports the conclusion that 
historical-cost depreciation does not conform 
with a depreciation policy that attempts to re
cover the original cost of the investrrent over 
its useful life in real terms. Moreover, depre
ciation rrethods providing for accelerated rates 
or rapid recovery, such as double-declining
balance and the rrethods contained in the Acceler
ated Cost Recovery System. lead to overdeprecia
tion at lew rates of inflation and to rising 
levels of underdepreciation as inflation in
creases. 

Anticipated inflation along with underdepre
ciation results in an understatement of true cap
i tal costs which leads investors to derrand higher 
real rates of return than would be the case if 



the general price level was expected to rerrain 
stable. A major irrpact of persistent inflation
ary pressures under these conditions is to dis
courage capital investment, thus inhibiting eoo
nanic efficiency and grcwth. These distortions, 
as suggested 1::¥ this analysis, can be corrected 
cy indexing the historical-cost basis of depreci
ation. 
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