
Nam, Chang Woon; Radulescu, Doina Maria

Article

Effects of Tax Depreciation Rules on Firms'
Investment Decisions: A Comparison of European
Transition Countries

CESifo DICE Report

Provided in Cooperation with:
Ifo Institute – Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Nam, Chang Woon; Radulescu, Doina Maria (2003) : Effects of Tax
Depreciation Rules on Firms' Investment Decisions: A Comparison of European Transition
Countries, CESifo DICE Report, ISSN 1613-6373, ifo Institut für Wirtschaftsforschung an der
Universität München, München, Vol. 01, Iss. 2, pp. 52-55

This Version is available at:
https://hdl.handle.net/10419/166767

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/166767
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


EFFECTS OF TAX

DEPRECIATION RULES ON

FIRMS’ INVESTMENT

DECISIONS: A COMPARISON

OF EUROPEAN TRANSITION

COUNTRIES

CHANG WOON NAM AND

DOINA MARIA RADULESCU*

Introduction

Promoting investment is of particular importance
in the European transition economies since invest-
ments act as growth engines. In this context, the
corporate tax regimes adopted in these countries
play a crucial role for stimulating private invest-
ment. Accordingly, tax systems must be designed to
attract capital. Apart from the tax rates, due atten-
tion has to be paid to depreciation, since it is one of
the important factors affecting firms’ investment
decisions, as it is deducted from a gross stream of
return generated from the asset when calculating
tax profits. Along with straight-line depreciation
(applied in Hungary and Bulgaria), geometric-
degressive depreciation which may be employed in
Poland and the Czech Republic, and accelerated
depreciation all aim to encourage firms’ investment
activities (King 1977; King and Fullerton 1984; Sinn
1987; Jacobs and Spengel 1996;Alvarez, Kanniainen
and Södersten 1999). In assessing their relative gen-
erosity, a useful benchmark is that of Samuelson’s
true economic depreciation (TED), which is neu-
tral with respect to investment decisions
(Samuelson 1964; Atkinson and Stiglitz 1980).

The incentive effects of different tax depreciation
rules combined with the corporate tax rate on
firms’ investment decisions can be compared on
the basis of the net present value model
(Devereux, Griffith and Klemm 2002). Without
taxation, the net present value (NPV) is equal to
the present value of future gross return, discount-
ed at an appropriate interest rate less investment
cost. An investment project is therefore considered
to be profitable when the NPV is positive. After

the introduction of tax on corporate income, the
present value of the asset generated from an
investment amounts to the sum of present value of
net return (gross return less taxes) and tax savings
led by an incentive depreciation provision. If the
investment is self-financed, the interest rate direct-
ly corresponds to the investor’s opportunity cost.
Under the assumption of a perfect competitive
market structure, there is only one interest rate in
the financial market.

In addition, anticipated effects of inflation on firms’
investment decisions are examined in the context of
corporate income taxation. The central issue is that
the so-called historical cost accounting method,
which is applied in practice when calculating the
(corporate or income) tax base, causes fictitious prof-
its in inflationary phases that are also subject to tax.
This type of increased tax burden is generally called
inflation losses (Aaron 1976; Kay 1977; Feldstein
1979; Kopcke 1981; Streißler 1982; Gonedes 1984).
Therefore, in periods with inflation generous tax
depreciation provisions do not adequately promote
private investment as designed, but only (or partly)
compensate the losses caused by inflation.

The aspect of inflation linked with different depre-
ciation rules is of particular importance in transi-
tion countries, where economies have continuously
been confronted with rising prices during the last
decade. The past inflation rate in the Czech
Republic ranged between 52 percent in 1991 and
4.9 percent in 2001 compared to that of Poland
between 70.3 percent in 1991 and 5.6 percent in
2001, while some years even recorded triple digit
inflation in Bulgaria and Romania. For example,
the annual change in the consumer price level var-
ied between 333.5 percent in 1991 and 8.0 percent
in 2001 in Bulgaria (EBRD 2002). Additionally, the
different tax depreciation rules applied in these
countries can have different incentive effects.

This study aims at examining the corporate tax incen-
tive schemes currently in effect to stimulate private
investment in Bulgaria, the Czech Republic,
Hungary, Macedonia, Poland, Romania and Slovenia.

A Brief Note on the Empirical Method for
Measuring Incentive Effects of Various Tax
Depreciation Rules

In European transition economies, straight-line,
geometric-degressive and accelerated depreciation
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measures are quite popular in combination with
different corporate tax rates.1 Their generosity can
be determined on the basis of the so-called
Samuelson’s TED. Under the assumption that 

– a self-financed investment generates an infinite
stream of future gross return,

– this return exponentially declines at a given rate
and

– all prices are constant over time.

Samuelson (1964) showed in his fundamental the-
orem of tax-rate invariance that corporate income
taxation does not affect firms’ investment deci-
sions at all, when TED – the negative change in
value of the asset in the course of time – is deduct-
ed from an expected gross stream of return when
calculating tax profits. And the TED rate is the
same as the rate with which the gross return
declines in the course of time. For instance, the

application of geometric-degressive depreciation
is advantageous when its rate is larger than the
TED rate.

The size of fictitious profits and the additional cor-
porate tax burden, which are caused by the appli-
cation of the historical cost accounting method in
the inflationary phase, can also be measured on the
basis of the net present value model.2 Such infla-
tion losses lead to the reduction of nominal net
present value (discounted at the nominal interest
rate). More precisely, the amount of increased tax
burden caused by inflation can be described as the
difference between the two nominal present val-
ues, one with tax depreciation measured on the
basis of current (replacement) value of a capital
good and the other determined on the basis of the
historical cost accounting method.

1 Accelerated depreciation is used in practice as an investment pro-
motion scheme in combination with the straight-line depreciation
method.Accelerated depreciation expense (as a certain percentage
share of investment cost) is tax-deductible in the first year of the
tax-life of a capital good. Correspondingly, the total tax-life of a
capital good is reduced.

Table 1
International comparison of tax incentives measured in terms of net present value: investment in equipment

with the normal tax-life of 10 years, 2001

Nominal net present value

Country

Statutory
corporate tax

rate for
retained

earnings (%)

Tax depreciation rules Without
inflation

2%
inflation

4%
inflation

6%
inflation

Poland

Czech Republic

Macedonia

Hungary

Slovenia

Romania

Bulgaria

28a)

31

15

18

25

25

20

Geometric-degressive depreciation (20%)b)

Geometric-degressive depreciation in 12 years *

Geometric-degressive depreciation (30%)

Straight-line depreciation (14.5%)c)

Straight-line depreciation in 3 years

Accelerated depreciation (50%) + straight-line
depreciation in 10 yearsd)

Straight-line depreciation in 5 yearse)

0.0

–20.1

3.9

3.1

14.0

14.3

7.3

2.1

–19.7

5.4

4.6

17.5

17.8

9.5

4.8

–18.1

7.1

6.3

21.2

21.7

11.8

8.0

–16.3

5.4

8.3

25.1

25.7

14.4

Common
assumptions

Equity finance; Investment cost = 333.3; Gross return infinitely generated from the asset at the year of
investment = 100; Real interest rate = 10%; TED rate = 20%

* The depreciation rate amounts to 8.33% for the first year and 15.28%, 13.89%, 12.5%, 11.11%, 9.72%, 8.33%, 6.94%,
5.56%, 4.17%, 2.78% and 1.39% for the consequent years, respectively.
a) The rate will be reduced to 24% in 2003 and 22% for 2004 and future years. – b) In general the straight-line method is
applied, in certain cases the declining-balance method may be allowed, too. For certain types of assets (such as
machinery that may become obsolete because of technological developments), depreciation rates may be doubled. –
c) For automation equipment, computers, equipment for environmental protection, medical equipment the rate of 33%
applies. – d) Assets may be depreciated using the straight-line method. Useful life for machinery – 4 to 10 years. If the
cumulative inflation rate for the preceding 3 years exceeded 100%, assets may be re-valued annually. Companies may
use accelerated depreciation if they meet certain criteria subject to the approval of the Ministry of Finance. – e) For some
assets which are acquired on or after 1.01.1998 accelerated depreciation at a rate of up to 30% is allowed.

Sources: IBFD (1999), Central & East European Tax Directory; Ernst & Young: Worldwide Corporate Tax Guide:
http://www.ey.com/global/gcr.nsf/EYPassport/Welcome-Worldwide_Corporate_Tax_Guide-EYPassport; Calculations of
the Ifo Institute for Economic Research.

2 There have been a number of attempts to estimate the current
value of a capital good on the basis of indexation. “Such a method
would provide for equitable accounting whether inflation rates
were high or low. [But] many agree that it would be too complicat-
ed to compute the rate of inflation for the multitude of different
assets. The idea of using an overall index was rejected on the
grounds that some assets such as computers actually [decline] in
price over time and this method would bias investment towards
those assets that increased in price” (Evans 1983, p. 150).



International Comparison of
Effects of the Tax Incentive
System on Equipment
Investment

Table 1 compares the highest
corporate tax rate (for retained
earnings), tax depreciation
methods and the extent of their
generosity, as are presently
allowed in the context of tax law
in seven selected Central and
Eastern European countries. In
the ranking of the statutory cor-
porate tax rate, the Czech
Republic ranks first at 31 per-
cent, followed by Poland (28 per-
cent) and Romania and Slovenia
(25 percent). The corporate tax
rate is the lowest in Macedonia
(15 percent). In Hungary and
Slovenia only the straight-line
depreciation method can be
adopted for equipment. In coun-
tries like Poland, the Czech
Republic and Macedonia geo-
metric-degressive depreciation
is usually applied as the invest-
ment incentive scheme for equipment, of which,
however, the rate ranges from 20 percent (Poland)
to 30 percent (Macedonia).3 Furthermore, acceler-
ated depreciation can be combined with straight-
line depreciation in Romania and even for cer-
tain assets acquired after 1998 in Bulgaria. The
normal tax-life for equipment amounts to 10 years
in the selected countries (except for the Czech
Republic where computations are based on a
12-year tax life).

According to the net present value calculated
under the standard assumptions for the case of
investing in equipment, the Romanian tax incen-
tives, which can be adopted for the specific invest-
ments, guarantee the most favourable conditions
for the investors in the case of ignoring the impact
of anticipated inflation (see Table 1). In a
descending order, Slovenia, Bulgaria, Macedonia
and Hungary also provide investment incentives.
On the other hand, the Polish corporate tax sys-

tems remains tax-neutral, since the geome-
tric-degressive depreciation rate is set to be the
same as the assumed TED rate, and, there-
fore, NPV reaches zero in this country. In the
Czech Republic a negative net present value was
computed.

According to the model simulation summarised in
Table 2, the current Romanian and Slovenian tax
incentive systems no longer stimulate private
investment in equipment when, ceteris paribus, the
annual inflation rate reaches 12 percent. On the
other hand, the Hungarian system appears to be
less robust against inflation, since the investment
incentives start to become negative already at an
inflation rate of 4 percent, whereas incentive
effects cannot be expected in Bulgaria when the
inflation rate is higher than 6 percent.

Future Research Suggestions

Future research appears to be necessary in order to
systematically compare the major outcomes of the
present value approach with the effective marginal
corporate income tax rate measured on the basis of
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Table 2
International comparison of investment promotion effect of tax depreciation
rules in inflationary phases measured in terms of nominal net present value

Poland Macedonia Hungary Slovenia Romania Bulgaria
Inflation
rate % Tax incentives = Nominal tax savings - Additional tax burden

caused by historical account system

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

–0.3
–2.0
–3.7
–5.3
–6.8
–8.4
–9.9

–11.3
–12.8
–14.2
–15.6
–17.0
–18.4
–19.8
–21.1
–22.4
–23.8
–25.1
–26.4
–27.7
–29.0
–30.3

5.3
4.0
2.7
1.5
0.4

–0.8
–1.9
–3.0
–4.0
–5.1
–6.1
–7.0
–8.0
–9.0
–9.9

–10.8
–11.7
–12.6
–13.4
–14.3
–15.1
–16.0

4.0
2.2
0.5

–1.3
–3.0
–4.6
–6.2
–7.8
–9.3

–10.8
–12.3
–13.7
–15.1
–16.5
–17.9
–19.2
–20.5
–21.8
–23.1
–24.3
–25.6
–26.8

13.1
11.8
10.5

9.2
7.9
6.6
5.3
4.0
2.7
1.4
0.1

–1.2
–2.5
–3.9
–5.2
–6.5
–7.8
–9.2

–10.5
–11.8
–13.2
–14.5

14.9
13.5
12.1
10.7

9.3
7.9
6.6
5.2
3.8
2.4
1.1

–0.3
–1.7
–3.1
–4.5
–5.8
–7.2
–8.6

–10.0
–11.4
–12.8
–14.2

8.6
7.0
5.5
4.0
2.5
1.0

–0.5
–1.9
–3.4
–4.8
–6.2
–7.6
–8.9

–10.3
–11.6
–12.9
–14.3
–15.6
–16.9
–18.1
–19.4
–20.7

Common
assump-
tions

Equity finance; Investment cost = 333.3; Gross return infinitely
generated from the asset at the year of investment = 100; Real
interest rate = 10%; TED rate = 20%; Economic asset life =
Normal tax life = 10 years

Source: Table 1 and calculations of the Ifo Institute for Economic Research.

3 In the Czech Republic there is a special depreciation scheme over
12 years. Following the tax law, the geometric-degressive deprecia-
tion rates applied start with 8.33 percent for the first year, and first
rise and then decline during the subsequent years (Table 1).
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user-cost of capital approach that is often used in a
similar context (Chennells and Griffith 1997;
Devereux, Griffith and Klemm 2002). Further-
more, since the investigated countries have differ-
ent risk profiles which implicitly determine the
respective interest rates, it would be interesting to
consider the aspect of different interest rates for
future research as well. This could deliver better
insight into how and to what extent the various tax
regimes applied in these transition countries influ-
ence firms’ investment decisions.
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