- International Scientific Journal about Technologies
Volume: 10 2024 Issue: 4 Pages: 157-163

Acta Tecnologia
ISSN 2453-675X

Technology and effective tax rates: innovative approaches to tax burden
Alena Andrejovska, Ivana Andrejkovicova

https://doi.org/10.22306/atec.v10i4.233 Readived Oct. 2024; Revised: 26 Nov. 2024; Acaté Dec. 2024

Technology and effective tax rates: innovative appr oaches to tax burden

Alena Andrgovska
Technical University of Kosice, Faculty of Econosji©epartment of Finance, Bozeny Nemcovej 32, Kgsic
Slovak Republic, EU, alena.andrejovska@tuke.skésponding author)
Ivana Andre kovicova
Technical University of Kosice, Faculty of Econosji©epartment of Finance, Bozeny Nemcovej 32, Kgsic
Slovak Republic, EU, ivana.andrejkovicova@tuke.sk

Keywords: effective average tax rate, effective marginalr&te, intangible assets, technology.

Abstract: The indicators of the effective tax burden on ooafions present effective tax rates, taking irtcoant the
impact of all the design features mentioned indlgéslation. The paper addresses the issue afteféetaxation through
the method of calculating EMTR and EATR with a fean intangible assets in 2004, 2015 and 2023.afladysis
determined the tax depreciated shield, which trd¢ke amount of tax savings on capital investmedttae economic
rent of the project with taxation, focusing on thagnitude of the financial benefit of the projedthman aspect on
taxation. The analysis showed that a 3% increatteistatutory rate over the study period, incré&se effective average
corporate rate on intangible assets by 13.56%anhheal tax saving achieved for 2023 on intangibsets was at 17.17%

with a payback period of five years.

1 Introduction

Effective taxation is one of the key factors infiaang
a country's economic environment and its attrantes for
business and foreign investment. It involves caafmor
taxation of firms operating in each (domestic)itery and
its setting can have far-reaching implications fbe
business environment, the inflow of foreign investin
and the overall competitiveness of the economyldb

affects the management of organisations, partigular

regarding resource allocation, investment strategie the
general financial policy of the company. To optientkeir

profits if the statutory rate is high. Focusing thre
effective average tax rate could explain why tax
competition between EU countries seems to haventtdie
form of a reduction in the level of the statutoager and
why countries with a lower statutory rate, ratheart a
lower cost of capital, are likely to attract mosteign
investment, especially from non-EU countries (Giann
and Maggiulli, 2002) [3].

Empirical studies have looked at the effective rabe
from different perspectives. They address the quesif
the impact of effective tax rates on the econorettaviour

tax Ob"gations and maximise revenues, Companim of of ﬁrmS, inClUding their allocation, the issueinfestment

analyse the tax burden in other countries. And ithie
effective tax rates that provide foreign investevih
sufficient information on the tax burden of thatintry.

1.1 Literaturereview

choices and profit reduction strategies, or thejress the
issue of tax competition between jurisdictions (®er et
al., 2014) [4]. Dyreng et al. (2017) [5] trackedhobes in
effective corporate tax over a 25-year period.ustay tax
rates have remained relatively constant over thége

As early as the 1960s, Jorgenson and Hall (1967) [While effective tax rates have varied. This wasalse

pointed to an effective tax rate that includes mer of
indicators, not just the statutory tax rate. THeaive tax
rate is simply the ratio of the tax burden to tae base.
Effective corporate tax rates consider the stayutor rate,
but also aspects of tax systems that determineatia
amount of taxes effectively paid. The differencetigen
the statutory and effective tax rates can be larggome
cases. It may be the case that countries withtastagutory
tax rate reduce the size of the tax base or redaxe
enforceability. The analysis of corporate tax higjttls
how tax competition works (Blechova, 2008) [2].
Effective average tax rates depend more strongthe®n
host country's statutory rate than on the effeatiagginal
tax rate. A country with a high statutory tax ratay have
a very low or even negative effective marginalrzte, but
the effective average tax rate will quickly increasith

some firms were able to reduce their effective rabes
through tax planning strategies and took advantige
bargain in the tax system. According to Kubatové zares
(2011) [6], we divide the indicators of the effeeti
corporate tax rate into fictitious and real. Thaitfous
indicators look ahead, i.e. into the future, amdusate for
us the impact of the tax on the selected entititeal
indicators, on the contrary, look into the past dnds
determine the amount of tax burden in a period kizet
already passed based on measured real data.

The effective average tax rate (EATR) is the rafithe
present value of taxes to the present value oftprathis
can be calculated for any discrete investment ptoje
including one in which a positive economic retum i
expected ex ante. The effective marginal tax BaMTR)
is a special case of the EATR, where the projesinigply
divided evenly into phases until the last additlonait
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represents zero after-tax rent to the investor ésbét al.,

value of which has been estimated using the Fisihewula

2013) [7]. EMTRs tell the tax burden for marginal(3):

investment projects by comparing the pre-tax atet-ax
cost of capital of such projects (Auerbach, 197@gkand
Fullerton, 1984) [8,9].

i=(1+r)(1+m7)—1=(1+005)(1+0.02)—1=
0.071=7.1% 3)

EMTR represents a marginal investment for which we

can assume a pre-tax rate of return sufficient tfar
investor to conduct the project. This rate of netonust be
at least at the level of the real interest rat¢hefresult of
the calculation is positive, i.e. if the investméntmore
profitable than marginal, we expect the after-teofipto

be positive in the future. It is important to comgpahe
result with the EATR which includes the effect diet
marginal personal effective tax rate (these arigleids or
similar payments) (Modigliani, Miller, 1963) [10].

2 Methodology

The aim of this paper is to address the issuefeftfe
taxation through a method of calculating EMTR a#d R
focusing on intangible assets in 2004, 2015 an®202

calculate effective corporate tax rates, we useel th
methodology compiled by Devereux and Griffith (2D03

[11]. The effective average tax rate (EATR) is defl as
the ratio of the present discounted value of taxes the
present discounted value of a project's (investisiepte-
tax profits. The methodology also includes the Walion
of the marginal tax rate (EMTR) as a special cakera
the after-tax economic rent is zero. The origicételation
is based on an investment of one capital unitithaalised
over one year and is subsequently sold at itsuakidilue

(1 —6)(1 + m), wheres is the real economic depreciation

andr is inflation. An overview of the variables thatten
the calculations is given in Table 1. To calculeMTR,

This impliesp =i =7.1%. We then calculate the
EMTR as the ratio of the difference between thetaxe
rate of return on marginal investmeifit and the after-tax
rate of return-on-investment r to the pre-tax kteeturn
on marginal investmert (4):

EMTR = % (4)
EMTR includes in its calculation elements suchhes t
tax base, the method of financing the investmems, t
method of depreciation of fixed assets, but aledekiel of
inflation, etc. (all calculations in the work havyen
adapted to the Slovak legislation). We call thedatbr p
he cost of capital term. This indicator needs ® b
quantified for each investment separately, as invests
may take different forms, financing or lead timdsk.
depreciable assets are included in the investntbst,
depreciation rate, which affects the tax base, ralsst be
included in the equation for calculating the EMTRar
intangible assets, the relationship takes a basio {5):

(1-4)
(1-m)+(1-1)

p= {fp+6x(1+m)—n}—6*e (5)
An important part of the effective corporate tax

calculation is the financing of the investment. &fiaing
can be from a variety of sources - retained eamingw

the after-tax economic rent R must be zero (Devereudeposits or financing through debt. In the caléatgtwe

Griffith, 2003) [11]. Subsequently, the requireddk of
pre-tax net profit must be solved for. These charaye
captured in the following relationship (1):

(1—A—§)(p—17:+6(1+17:))

(1—6)(1+77:))Y -
1+p

p= 1)

(1+17:)<1—1"—(1'—1")(

where A represents the present discounted value of

depreciation, F represents the additional costagfing

finance from own or external sourcesrepresents the
statutory corporate tax rate; is the tax rate in the special

scheme. Present discounted value of depreciatfgralso
called a tax shield.

For the calculation of the tax shield, the follogin

relationship applies (2):

A= rﬂ{(ﬁ)+ (ﬁ)2+-~+ (ﬁ)T} )

assume the absence of personal taxes, so the shiereh
tax discrimination variabilityy = 1. The gammay
expresses the ratio of the funds raised from angive
investment to the funds raised from an alternative
investment. In the following cases, we present an
adjustment of the equations for an intangible asestis
financed through debt (6):

_ (p-i(1-1))
(1+m)(1-1)

~DE _

(6)

For the financing of an investment from a new dépos
or through retained earnings, the relationshipiapgl):

— p(1-y)(1+e) (7)

y(1+m)(1-1)

SNE

Taxes and expected return on investment are closely
linked. Countries with high effective marginal tates are
less attractive to investors as their cost of esthigher.

wherep is the shareholder's discount rate. Since there is Another category according to Devereux-Griffith @2)
personal taxation in this model, then the sharafold[11] based on which the attractiveness of a looatin be

discount rate is equal to the nominal interest ratbe
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determined is the EATR. The formula for calculatindinancing through a new deposit, the relationshkes the
EATR is (8): form (14):

R*-R

NE _ _ p-y)(1+e)
p/(147) ® = (14)

1+p

EATR =

whereR* is the present discounted value of the untaxe2il Relationship between EATR and EMTR
economic rent received, ] is the present discounted value The EATR is a derivation of actual cash flows aax t

of the after-tax economic rent receivedjs the pre-tax burden. The EMTR has applications in assessing
profit (excluding depreciation) and r is the rerérest rate. incentives to save and invest. The relationshipveen

In this expression we must include the real rateapital these two variables can be expressed by the equasd:
depreciation, i.e. economic depreciation, assuriagthe

net return to capital is constant, the expressaied the EATR = 2 EMTR + 222 ¢ (15)
form (9): p p
R*—R As we can see, the effective average tax rate is a
EATR = 2/(7+8) ) broader concept than the effective marginal tag. rahe

formula shows that the EMTR is part of the avertge
First, the present value of the profit on the invesnt rate. This relationship indicates the location sizé of the
needs to be calculated. We calculate this value Mgvestment. The relationship is used when the redtéres

discounting it at the real interest rate (10): for locating the investment are mutually exclusiiteis
important for the investor to know what the taveré in
R*= 2T (10) each country. We refer to the value that EMTR a&gui
1+r EMTR and EATR are referred to as tax wedges, which
express the rate of return on a taxed and untaxed

Since we know the values pfandr because they are

. " investment.
given guantities, we can calculdé:

Table 1 Description and name of the variables émgethe

R* = 0'20_0';)5 = 0.1429 (11) calculations of the effective tax rate
1+00 Desc. | Variable Desc. Variable
. . . di ted val
The discounted value of the tax-free economic apnuilA dsg%%?aﬁo vaiue property tax rate
is 14.29%. This egonomic rent needs to be taxeddn:tg - method of valuation ¢
to the tax system in the country to get the econaemton |7 v inventorie:
the investment after tax R. q . shareholder ta
To apply the equations to conditions in Slovakia, w|® tax depreciation |y discriminatior
need to modify them. The basic relationship foamgiible the present discount
assets, using which we calculate the EATR hasdha f | additional R value of the untaxe
(12): fundraising costs economic annuit
received
_ Y N1 the present discountt
R= 1+p AP +&+Q+m+A-D]-[p+5+ statutory corpora1R aftertax value of th
1+4+m)—n]*x1-A4)} (12) T tax rate economic rer|
receivel
The funding methods were indicated in the calcoreti |, SptECiE“ regime ta,, profit before tax
of the EMTR. These are financing through retaine] rate : .
earnings and new deposits or through debt. Toeatthe |p Zihsirg:r?tl?zitrs 7 I)ee}lyorrne tg_” investme
final calculation of the EMTR it is necessary tdccdate —— ———
nominal interest rate real interest rate

the cost of these methods of financing the investnighe

. . . . S : ing.
relationship for debt financing takes the form (13) ource: own processing

22 Calculation of the effective corporate tax
ratein Slovakia

The calculation of the effective corporate tax rate
where(1 + e) is the effective property tax rate paid during?OnSists of several steps. First, it is necessapalkculate

the direct investment activity. The rent derivednirthe the tax shield for each type of tangible propeiye
investment is increased by the ratio of the distedimalue ~ C@lculation proceeds by quantifying the effectivergnal

of the difference between the shareholder discaietand t@x rate, the economic rent of the project, theative
the nominal interest rate and the interest taxlghieor average tax rate and expressing the relationstipeee

FDE _ y*(1+e)1*+(—fj—i+i*‘[) (13)
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the EATR and the EMTR. Internal and external patamse (2022) [12] based on which the calculation of tfleative
entered the calculations performed according taZted/  average and marginal corporate tax rate is caotgd
(2022) [12] methodology. The internal parameters

consisted of the corporate tax rate, the effeginaperty Tax shield:

tax rate. The tax shield represents the present discountiee va
of depreciation, so before the actual calculatibnis
Table 2 Development of property tax in Slovakia necessary to know what depreciation conditionsefarh
Y ear Nominal tax rate | Effectivetaxrate | type of asset were in force in the year for whibk t
1998- 199¢ 0.11% 0.07 % calculation is made. For 2023, the straight-line
2000- 200z 0.11 % 0.08 % depreciation is used for intangible assets and the
200¢ 0.11 % 0.09 % depreciation period for this type of asset is 5ryed@he
2005- 2012 0.44 % 0.36 % annual depreciation rate is therefore 20% of tked t@lue.
2013- 201¢ 0.44 % 0.34 %
2017- 202~ 0.44 % 0.35 % Table 3 Tax shield for intangible assets in Slozakiselected
Source: ZEW (2022) [12]. years
Annual
The calculations are carried out for 2004, 2015 and TYPEO | yeqr | STR depreciation Tax
2023. 2023 is the year on which we have focused our asset rate shield
attention. The years 2004 and 2015 are for congrané . 200< | 19% 20.00% 15.54%
the situation in the past when different tax ratese in | Intangible —-r—o0 2000% | 17.99%
force. asElS 2023 | 21% 20.00% | 17.17%
Source: own processing according to [12].
3 Reaults
Internal economic calculation parameters: Table 3 shows the annual depreciation rates fon eac

The corporate tax rate in effect in 2004 was 199, itype of asset, which have not changed over thesyead
2015 - 22% and in 2023 - 21%. The year 2015 is alshe tax shield. The value of the tax shield forregpe of
characterized by a change in the depreciation yatic asset was calculated according to relation (2)usisg an
Slovakia. In this year, the number of depreciatiooups investment in assets of EUR 1 million in 2023, the
and the number of years of depreciation within themsaving in the form of the tax shield for intangiblgsets is
changed. Therefore, we present the values of feetee 17,17 % of the value of the assets, i.e. EUR 171 A8
tax rate also in this year. The effective proptaiyrate was intangible assets are depreciated over five yethis,
in different amounts in these years (Table 2). um o saving is spread over the five years of depreciatifothe
calculations, we assumed the weighted arithme#cage asset. Table 3 also shows the years 2004 and 2015 f
method for inventory withdrawals. The depreciapeniod better comparison of the evolution of the tax raed the
was determined according to the classificatiohefdssets tax shield. Different statutory tax rates were ffe& in
into depreciation groups. The amortization periad f selected years. In 2004, the STR was 19% and i &l
intangible assets was 5 years, industrial machiégmgars, STR was at 22%. For intangibles, the tax shield was
agricultural machinery and basic stock and drafnafs 4 15.54% in 2004 when the STR of 19% was in effebe T
years, perennial crops 12 years, industrial bujslid0 change in STR in 2015 was an increase of 3% péimts
years and agricultural buildings 20 years. 2004. The increase in the tax shield was only %.45

2023, the STR of 21% was in effect. This was a ks

External economic parametersfor the calculations:  of 1% from 2015. The tax shield fell by 0.82%. Whha

The accounting depreciation rateis 15.35% for STR declines, it declines at a greater rate tharethshield
intangible assets, base stock, perennial croppimts,u declines. The use of the tax shield is most effedti asset-
3.1% for industrial and agricultural buildings, 8% for intensive industries, i.e., where there is a lamg®unt of
industrial and agricultural machinery and 0% foaficial fixed assets that can be legally depreciated. Gseixe the
assets and inventories. The real interest ratesetaat r = service industry may have few assets that can be
5%. This value of the real interest rate is fixedhie case depreciated, and therefore the use of the taxdsisiglot as
of an open economy. We consider that one countigata  significant for these entities.
influence the real interest rate because it arisethe
international capital market. This is the real iag rate in 3.1 Effective marginal tax rate
the case of an alternative investment, i.e. theosief The EMTR is the difference between the cost oftehpi
funds in a bank. Another external economic paramiste spent on a given investment and the after-taxafteturn
the inflation rater, set at 2% in all countries, and the preon an alternative investment. The higher the taxldmiin
tax rate of return p, which is 20%. All the extdrnaa country, the higher the cost of capital, whideett the
economic parameters for the calculation come fré&WZ growth of the EMTR. The higher the EMTR, the léksly
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it is that the investment will be realized, assittdo tax- (12) for intangible assets, considering the finagaf the
intensive for the investor. EMTR values are moitbr investment from external resources (13) or ownusss
because of the location of the investment. Investequire (14). Once the value of the discounted untaxed @oén
the EMTR value to be as low as possible. As with atent and the after-tax economic rent have beenleddéd,
marginal variables, EMTR is the deciding factor wiiee it is necessary to insert these values in relg8jn
effective marginal tax rate is zero. This meang the Based on the calculations, the highest value of
marginal value of capital equals its cost. economic annuity has the lowest value of EATR. For
We calculate the EMTR as the ratio of the differncintangible assets, the economic rent ranged frOBE& for
between the pre-tax rate of return on marginalstment 2023 to 0.0666 in 2004. As for the EATR, it randeumn
(p) and the after-tax rate of return on investmetat the ~ 40.02% for 2004 to 43.62% in 2023, we must notettiia
pre-tax rate of return on marginal investmentrirst, the is a method of financing from retained earningsveflook
pre-tax rate of return on investment needs to teraiéned.  at financing through debt, the rates will increlagd..3 p.p.
This is calculated from relation (5). We also ndged on average in Table 5.
include in the calculation the method of financitig

investment, hence relation (6)-(7). The aftertate of Table 5 Economic rent of the project and EATR
return is known. It has been determined as an radter Assets Year I ntagible assets
parameter at 5%. We then need to put the calculaiees E . Retained 200¢ 0.066¢
into relation (4) to calculate the effective magjitax rate. conton;lc earningsand 201Ff 0.056¢
If we consider financing through retained earnioiga new retr;] 0 new deposit| 2022 0.059¢
deposit, the intangible assets at EMTR reachedb%3i5 e ' 200¢ 0.079:
2023. When financing through debt, the EMTR values projec Debt 201F 0.0710
reached negative values because the real ratéuoi ren 2027 0.0737
the alternative investment entered the relationfitighe Assls Year | ntagible assets
calculation at 5%. If it had been set at 3%, neitll TR Retained 2001 40.02%
yalue woulq _have .been negative. In the case 0of the earnings and _ 201¢ 45.38%
investment in mtanglble_ assets, this indicatoRig 09 %. EATR new deposit| 202 43 620
For the investor, negative values of the calcul&MMIR 2007 41.28%
are advantageous because they represent a saying C -

A ) X Debt 201t 46.85%
compared to the alternative investment, i.e. deéipgsihe 2007 25.00%

funds in a monetary institution Table 4. Source: own calculations according to ZEW methoghpld 2].

Table 4 Calculated EMTR values

EATR values differ for intangible assets, the reaso

Amzd Zggz Intaglgbllizoa/a@ets being the difference between accounting and tax
Retain - : 0‘ depreciation rates. In calculating the EATR of mgible
earnings ar)d 201 13.80% assets, we considered an accounting depreciattenofa
new deposit 2023 13.56% 15.35%, while the annual tax depreciation rate for
200¢ ~21.35% intangible assets was 20% in 2023. We can intetheet
Debt 201% -30.29% 2004 and 2015 results in the same way. Two parasete
2023 -27.09% entered the calculations that were different inhepear.

Source: own calculations according to ZEW (2022).[1 The first was the statutory tax rate, which was 192004,
) 22% in 2015 and 21% in 2023. According to ZEW (2022
32  Effective averagetax rate [12], Slovakia's EATR values in 2023 were approsiha
To know where to locate their investment, investsis  at the level of the EU28 average. The statutoryréds,
the calculated EATR, which reflects the effectivax t which taxed the income of business entitiesi wazl as.
burden. This calculation includes not only thelgtaty tax The average EATR was 18.7%, 1.1% below the EU
rate, but also the financing of the investment, thgyerage. EATR for intangible assets was 17.1%. The
components of the tax base, or the additional t@®@5 calculated EATR values for the financing method of
costs required to make the investment. This indidatthe  retained earnings and new deposit were 43.62% 23.20

most accurate for determining the tax burden, @wof The financing of the investment through debt redche
the number of variables that enter the calculation. higher EATR value of 45.02%.

To calculate the effective average tax rate, vat fieed

to implement the calculation of the present distedn 33 Relationship between effective average and
value of the untaxed economic reit given in equation marginal tax rates

(10). Since the calculation involves external ecoico The relationship between the effective averageate

parameters that are known, the result is a diseduwdlue . the effective average tax rate reflects wherglace

of the untaxed economic rent of 14.29%. '!'he nef & 6 investment and to what extent. By comparingeheo
to calculate the after-tax economic rent givenalation
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calculated ratios, we can see to what extent tte-ttx
profit is reduced by tax. These tax wedges tellrétie of
return on a taxed and untaxed investment. The ledicn
is carried out according to relation (15).

investors. However, we cannot forget that the Eemop
Union consists of countries with different levelsational
tax systems, and it is the inconsistency of thas@olicies
that creates a competitive environment. Howevee, th

The results of the calculated values for the yed&uropean Union has so far been unsuccessful in its

2023 (Table 6) talk about the ratio of EATR and ERAfbr
intangible assets. While for financing through debt

attempts to introduce tax harmonization. Countiées a
loss of competitiveness and are therefore not tpsnch

shows lower rates. The difference between financirgchange. Itis questionable whether tax harmanizatill

through equity and debt is about 7% already fotygles
of assets. Also, in the case of financing the itaest
through debt is intangible assets (11.54%).

Table 6 Economic rent of the project and EATR

Assets Year I ntangible assets
. . 200¢ 17.31%
R rr‘]ZdNegéS(')g?s 201E 10.62%
2023 18.85%
200¢ 10.69%
Debt 201¢ 11.97%
2023 11.54%

Source: own calculations according to ZEW (2022).[1

It is the combination of the effective average rate
the effective marginal rate that is the most appade way
to make your investment in the most tax-efficieatesin
terms of taxes and the scale of the investment.EFIER

ever be pushed through.
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