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Concept of Environmental Taxes as EU’s Own Resource
and CGE Modelling of its Effects on Slovakia *

Viliam PALENIK — Tomas MIKLOSOWt

Abstract

EU’s own resources create the base of the Euroeaiget revenues. Tradi-
tional resources of the European budget are dedngasThe current status of
own resources is both inconvenient and confusingew concept of environ-
mental taxes can serve as a new EU’s own resotinig.concept would lead to
more transparent financing of the EU budget anddsetnvironmental protec-
tion. In combination with an application of the peiple of the fiscal neutrality,
which consists in a collateral reduction of certadirect taxes, the tax could
accelerate economic growth. The concept of the EWa resources reform
through an introduction of the environmental taxtive amount of 1% of GDP,
accompanied by parallel decreasing of the tax bortdg the same amount has
been proposed. Calculations of macroeconomic affieave been executed with
help of the computable general equilibrium modehwhe focus on Slovakia.
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Introduction

This study continues in previous work of the awhthat has described
a concept of the EU’s own resources reform thratghintroduction of the envi-
ronmental tax in the amount of 1% of GDP with aafial decreasing of the
tax burden by the same amount (Palenik and Mikig5@015). Calculations of
macroeconomic effects were carried out accordinghto computable general
equilibrium model (CGE model) with the focus on\&lkia only. The authors
used the static CGE model for one country with@adanatrix for Slovakia and
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constructed five scenarios. Possible results ferBb as well as other Member
States would be technically calculated but woulgune consistent the Social
accounting matrices (SAM) and those are unfortupatet available for the
authors at the moment. The authors disaggregatetbthign counties into two
categories within the model. First one consistshef EU countries and second
one represents the rest of the world. This disaggren was useful when con-
structing other two alternative scenarios. Indialdparts of the study were fo-
cused on a description of the applied CGE modekefaition of the modelled
scenarios, the final discussion on achieved reankisa conclusion (Palenik and
MikloSovi¢, 2016). Another related study was focused on tatiog the impact
of the new environmental tax on tax rates (Lajtand Lupté&ik, 2016).

The paper has five main parts. First we introdacsoncept and definition
of new environmental tax as the new own resourcEwbpean Union. In the
second part we focus on CGE model methodology whiak used on calcula-
tions. Third we introduce the simulations which Idocover the possibly range
of behaviour after introduce the new environmetdal After that we focus on
results of the simulations. Last part is the dismrsand summary.

1. The Concept and Definition of the New Environme  ntal Tax

The authors propose to analyse in a greater detahcept of a new type of
the environmental tax that would have the followolgracteristics. Taxation of
energy consumption and G@missions: the aim of the new tax is to combine
environmental protection with recovery in the eaoiogrowth. It will tax pro-
ducts according to how much energy is consumedGddemitted in the pro-
duction process, irrespective of whether whole @sscor only a part of it takes
place within or out of the EU. Different tax ratgsall be established for several
dozen product types. These tax rates will be detextinon the basis of an input-
-output analysis for the entire production procelsa sample product. End use
of goods and services in the European market wiliaxed. Exported goods and
services will not be taxed. In accordance with phiaciple of fiscal neutrality,
costly or administratively demanding environmemtatection requirements will
be abolished and/or taxes on labour will be reduéithin a macro-economic
framework such as CGE, the effects most likely ]

« Cutting costs will make the companies more competiin both domestic
and foreign markets; this development will alsaileis enhancing opportunities
for growth in the domestic production and, consatjyeemployment and GDP.

» European companies will be able to compete fairtih won-European com-
petitors, with the principle of a level playinglfieapplicable for all, so there will
be no incompatibility with World Trade Organizati@WTO) rules.
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» The introduction of environmental levies will makavironmentally un-
friendly products relatively more expensive andiemmentally friendly ones
relatively cheaper, which will improve consumer'shiaviour with regard to
environmental protection.

« Budget neutrality means no increase in absolutegif European products.

« Introduction of the tax will probably push up ahsel prices of imported
goods, meaning that importers will pay a signifigaart of the own resources.

» Improved growth and higher employment levels wilbren than offset in-
crease in the prices of the imported products chbgehe environmental tax.

« The extra economic growth will generate additioted revenues, which
will help to make the tax acceptable to the Meniates.

« Simultaneous reduction in costs for business: \We aliggest abolishing or
reducing taxes, charges and other costs of busiméiss EU, in order to support
business. It is also advised that the Commissionldvoompile a quantified list
that sets out a volume of funding sufficient to pemsate for loss of the revenue
once the new tax has been introduced, so that fisedrality is achieved — for
example, excise duty on mineral oils, carbon csediitd reduced social security
and tax burdens on labour. When it comes to reduitie costs for producers,
key sectors of the European market that are heesgjylated could be targeted,
putting these producers at a disadvantage in cosgoawith their worldwide
competitors. Studies (Egenhofer et al., 2013) sstyder example, that reducing
the price of energy in the steel industry wouldéhawstrong impact on production.

The magnitude of these impacts, however, neetie tssessed as it depends
on many macro-economic feedback effects. The nexivammental tax is to be
applied in all the EU Member States and thus thnoug the EU, with the fol-
lowing parameters:

a) 60 to 100 groups of products subjected to differates of the environ-
mental tax;

b) a number of product groups according to availabiit data and differ-
ences in energy consumption and,@missions;

c) taxation of the end use of goods and services énBhropean market
(household and government consumption and investr@en G + I);

d) no taxation of goods and services exported fronEttip

e) taxation of the end use of goods and services ®@ittlopean market to be
the same, irrespective of origin (imported goods services for end use taxed in
the same manner as domestic products; those irdporténtermediate consump-
tion taxed indirectly as a part of the domesticdgand services for end use);

f) tax bands for individual product groups in depemdeonn energy con-
sumption and levels of G@hroughout the entire production process;

g) uniform rates being the same for all Member States;
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h) rates for products will be calculated on the basihe input-output analy-
sis so a total revenue from this tax matches cuiviember State payments into
EU’s own resources (i.e., to bring in between 0&8d 1.0% of gross national
income).

2. CGE Model Methodology

Relations among individual variables in all conghlé general equilibrium
models are calibrated on database of so-calledhipesrx balance (from the year
of data collection, social accounting matrix). Gedition process generates ratio
and sub-parameters depending on exogenously deflasticity of some behav-
iour, so the model could duplicate input data. Tiegority of the CGE models
are comparatively static. The CGE models beneaditnfthe assumptioneteris
paribusand can model the impacts of exogenous shocksahden changes of
economic policies.

Macroeconomic theory of balance forms a basidi@fodels of the comput-
able general equilibrium and was presented by adAreconomist Ledn Walras
in 1874. His theory was further elaborated, mathmaiyy defined and numerical-
ly described by Arrow and Debreu (1954). The coraplg general equilibrium
model is a numerical result of this theory.

The structure of the used CGE model comes fromm(iPeDe Melo and
Robinson, 1982). The structure of a program codeesofrom the model USDA
(Robinson, Kilkenny and Hanson, 1990). The basib@fstatic part of the model
comes from authors McDonald, Robinson and Thiegfe{8005). The entry data-
base for the model is SAM for Slovakia and year@6deated by the authors.
The model contains 92 endogenous variables whiels@bsequently calculated
in 92 linear and non-linear equations.

We constructed a market balance assuming a ratmtaviour of all the
subjects. In this situation, a total supply wouldia to a total demand.

The first formulas create a budget limitation @fubeholds that maximized
their efficiency while using only their income. Thehas been no profit of firms
in the economy since any positive results woulétere potential for establish-
ing a new company and a market would not be idealippetitive. CGE model
is a macroeconomic model so it is not necessangs¢oreal values of goods but
only relative prices.

We opted for the index of consumer prices as aemaime. All other prices
were compared relatively to the numeraire. Thatmadhat all the results repre-
sent real values.
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Foreign entities were for a purpose of the envirental tax simulation divided
into two groups. The first group represents theofean Union and the second
group represents the rest of the world. All relasi@mong domestic and foreign
institutions were subsequently transformed inte¢hvo groups of foreign ele-
ments. One of the main assumptions is that thame labour movement between
domestic and foreign countries. Thus, we choseatgregation of production
commodities and production activities. It meang ®Blavakia is represented by
one production sector producing just one commadgitgduct).

The applied CGE model was created in Institut&cobnomic Research of
Slovak Academy of Sciences (IER SAS) and is beswursive dynamic. The
concept recursive dynamic mean that result of ¢eration is the enter to the
next iteration. However, only its static featureswesed for each simulation (all
exogenous shocks were applied at the same fime).

We used the principle of nested functions whiledeiling the production in
order to copy the real situation which reflectscéipe features of the economy
better’ General production can be divided into two paFise first part repre-
sents the demand for work and capital while themwotbpresents the demand for
consumption of inputs. The advantage of using depteduction functions is
that each nested function can have different eiastdf substitution for the de-
mand (due to the function describing added value Labour K — Capital)) and
for the function that models the intermediate comstion demand.

Prices of domestic products used at home (ordoraestic country) are de-
fined asPQD and their price is always the same regardlescdinsumer. The
domestic demand is divided into the intermediatesamption deman@INTD
and the final demand. The final demand splits thi® demand of a household
QCD, the demand of the governmé&GD, the demand of enterpris€@ENTD,
investmentQINVD and changes in the stod&tockconst (dstockconst is exo-
genous variable in this situation). The value @& ttomestic demand (costs of
acquisition) isPQD*QQ, where QQ is the composite commaodity. Export is
marked as Qf and a price for particular exported good® i, = PWEER.
An export price iPWEy and an exchange rate for a foreign countfyRg. The
difference in the price of exported goods and ttieepof domestic products used
inland is formed by export taxd@&,, depending on the group of a foreign country.

Domestic producers form a commodity supply aneiseca common price
PXCfor each commodity unit. Overall domestic commpg@itoduction is marked

2 Used model consist from 92 endogenous variablésgnations in the each iteration.

3 The principle of nested functions consists of diiviy the production process into more parts
(for instance value added and intermediate consomjptNext each of these parts divides to other
parts (for instance value added divide to labouf @apital).
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asQXC. A domestic price of impof®Myy is applied to commodity impo@My
and is influenced by a global prié8VM,, exchange rat&Ry and tax rate of
imported goodg M.

All commodities which are consumed within a doneestarket are influ-
enced by various production taxes, value addeddales tax, other taxes and
product subventions. The domestic production iduswad by an average output
price PX that is formed by aggregated inputs on one unihefoutput. The ne-
cessary primary inputs for the productibb; are included already into consi-
deration within the average prier.

The domestic demand for fixed assets consistsdein@and of the fixed capi-
tal QINVD and changes in the stod&tocconst. This particular change is de-
fined as an exogenous variable in the model andirenconstant. Domestic
savings consists of household savings, corporaiagaand savings of the gov-
ernment. Abroad savingdAPWOR, balance the overall external account.

Foreign income is constituted by expenses of dreastic economy that con-
sists of the imported production and the use oflpcton factors. Income of the
domestic economy, including exported commodities raet transfers from abroad
to particular institutions, basically representsefgn expenses. The exchange
rates (different for both categories of foreign minies) step into all the interna-
tional transactions (for example between a foreimtry and the government).

The price of supply for the composite commo@QSis defined as a weighted
average price of commodities produced and constbyettie domestic market
PDD and the domestic price of the imported commodRikks

The price of an imported commodity is composed wforldwide pricd®WMy
and an exchange rai#R, with additionally applied income takVly. Weights of
prices are calculated through first order conddior the optimal solution.

Average prices do not include sales taxy8tin order to get an overall con-
sumer price of the composite commod@QD. A production price of commodi-
ties PXC is defined in the same way. This price consistsveighted average
prices of commodities from domestic producers soldhe domestic market and
exported abroaBE,.

A price of export is calculated from the worldgariof exportPWEy and an
exchange rat&€Ry adjusted by tax additionally imposed on the exgbrtom-
moditiesTEy.

An average price for one unit of the output oladifrom an activityPX is
defined as the weighted average of domestic prodymeces whose weights are
constant. Those prices are divided after payinglyeton taxesI Xinto paid an
aggregated value added prie&¥A and an aggregated price of the intermediate
inputsPINT. The aggregated value added price includes ppa&kfor primary
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production inputs. Overall payments for the intedliage inputs against one unit
of aggregated intermediate inputs are defined asighed sum of prices of in-
puts into the productioRQD.

For more information on the applied computableegahequilibrium model
see Palenik and MikloSav{2016).

We used also more exogenous variables that emeaedy into the constant
elasticity of substitution (CES) function. Defimiti and calibration of other vari-
ables in the CES function is important for a residlthe simulation while an
incorrect setup of exogenous parameters can leddviated results. Right cali-
brations of the exogenous variables are crucialbimavioural modelling of
particular subjects in the market because thosablas enter various behavioural
equations. There are only few works focusing on dkegenous variables for
production sectors in Slovakia (Lichner and Mikhai$p 2011; Lichner, 2013).
These research papers cannot be, however, comparggecific econometric
studie$ that have dealt with calibration of the above riwereid variables in dif-
ferent countries and various sectors. Due to #uk bf relevant studies we have
used the GTAPdatabase to determine various exogenous varidbtesimport
of services and products is defined through the CE&ion.

Values of elasticity of substitutiosi, between the domestic production and
the import were used according to a study by Hetell. (2004) who had esti-
mated the elasticity of substitution through thereanetric model. Values of
elasticity of transformation are stated in the &bl Since there are no values of
elasticity of transformatiom in the GTAP, we opted for defining this value
based on NZIER (2011). It states values of eldgtiof transformation in the
range between from —1.46 to —20. We set the vahueZosince we had assumed
a strong interconnection between the foreign teattkEuropean partners.

We divide the production in the model into twods: The first one simulates
a generated final output with the help of the addaidie and the intermediate
consumption using the CES production function. &lzesticity of substitutiomy
is used as the first parameter between the addad aad the intermediate con-
sumption. This parameter is crucial for formula ethcalculates the final output
in the model.

Individual values of the elasticity of substitutibetween the added value and
the intermediate consumption were placed equaldocdrding to the model by
McDonald, Robinson and Thierfelder (2005). We hanaglelled the added value

4 Main reason of only so few works with specific tnedology is that longer time series
without a gap are missing.

5 Global Trade Analysis Project — organisation sEsechers dealing with quantitative methods.

5 A database represents a global model, where #®ti@ty of substitution in imports means
the elasticity of transformation in exports.
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in the second level of the production through CE&Ipction function as well,
when particular production factors are inputs it function. Values of elastici-
ty of substitutionsya come from GTAP database, in particular from thelgtof
Jomini et al. (1991). There is an internationalrgiev of studies that assessed
this parameter for production sectors using datanidtiple countries.

The income elasticity of demand is used to cateug&tone Geary utility of
a household function of the parameter in the madehousehold demand for
a consumption of commodity. This parameter reprssarmmarginal utility from
an additional consumption, while an inevitable eonption is already saturated.
Values of income elasticity come from Reimer andtélestudy (2004). They
state an income elasticity of demand for 10 tygegroducts and 87 countries.
Particular values of elasticity of substitution ae¢ up according to a classifica-
tion of product types according to the sectors.usfed the Fisher parameter to
define a subsistence minimum of households ani aetto the value of —1.05
according to McDolnald, Robinson and Thierfeldé€dQ2).

Table 1
Values of Individual Elasticities Used in the Model

Oa o7 ox on Income elasticity of demand
Value 2 -2 2 1.12 0.81

Source:Authors.

3. Scenarios

We have created three base scenarios while moglélie inputs of introduc-
ing the environmental tax in Europe. Moreover, wa&ehconstructed other two
auxiliary scenarios, where we are modelling thauisf introducing the envi-
ronmental tax in Slovakia. The first base scen@iopresents an economic bal-
ance of Slovakia based on data from the socialuatow matrix for 2010. Cal-
culations of macroeconomic effects were made vghfocus on Slovakia only.

Results of all other scenarios were compared thith fundamental scenario
and thereby were able to determine clear effeciscofporating exogenous shocks
into the model. A simple scheme of economy funetifam the fundamental scenario
can be seen below in the Picture 1. There are imstitutional sectors of the econ-
omy like households, enterprises, government argldgo entities. A household
and enterprise meet in the market through thedl filemand or the final supply
which should achieve a balance after saturatinig tienand. Different subjects
pay taxes that form the income of the governmehe government sends trans-
fer payments into the EU budget that finally comngéis own resources of the EU.
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Picture 1
The Scheme of Economy Functions, the Baseline (Byehario
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Source:Authors.

The first auxiliary scenario represents the iniicithn of the environmental
tax in Slovakia (not in the EU) in the amount of ®¥the gross domestic prod-
uct (EUR 659 million in 2010, which was approximat&03% of the gross do-
mestic income in 201D Transfers to the EU budget were decreased byatme
amount, but on the other hand, the tax burden efittal consumption was in-
creased by this volume. The government compensatedler transfers to the
EU budget by decreasing an income tax burden fasdlwolds. The amount is
the same in both cases. The introduction of thé&r@mwental tax is fiscally neu-
tral. The households are the most profitable sibjpecause their labour taxes
paid to the government has decreased. Taxes ferpeises have remained un-
changed, but the household disposable income has gp. That means that
gross salary for labour force stays unchangednbéusalary has been increased.
The simple scheme of the introduction of the emrimental tax in Slovakia with
the case of most benefits for the households isctkbin the Picture 2. Let us
label this auxiliary scenario the alternative aiaxyl scenario H + SR.

The second scenario, the scenario H + EU, repiesesimplified reaction of
the EU economy to similar exogenous shocks intredun the EU. In auxiliary
scenario H + SR, we expect an impact on the disp@sacome of the house-
holds, the change in products prices and serviteslavakia due to increased
domestic demand as well as increase of the taxebustithe final consumption.

" The total revenue of the European budget in 2049 ¥5% of gross national income (GNI)
of EU.
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Prices of the goods imported from the EU are exguetd grow by the same
amount as in the scenario H + SR. The introduatibthe environmental tax
in the EU thus shows that the households are inttezchost profiting subjects,
not only in Slovakia, but in the whole EU.

Picture 2
The Scheme of Economy Functions, the Alternative 8nario H + EU*
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Note: * Rectangle TRANSFER in this picture represents gowent’s cancelled payment to the EU budget.

Source Authors.

The second auxiliary scenario represents thedotition of the environmen-
tal tax in the amount of 1% of the gross domestaxpct. Transfers to the EU
budget were decreased by the same amount, asensbesario 1 and auxiliary
scenario 1. The government compensated smallesfér@nto the EU budget by
decreasing the income tax burden for enterpriséseiramount of 1% of GDP. In
the end, the introduction of the environmentalitafiscally neutral. In this case,
the enterprises are the most profitable subjectaus®e their expenses (labour
cost) decrease by EUR 659 million. That meansttietgross salary for labour
force decreases, but net salary remains unchaiigedsame happens with the
household disposable income which remains unchangesl tax burden of the
final consumption increases. The enterprises beaome competitive due to
expenses decreasing and are able to increasetbdirction. This scenario is to
be called the alternative auxiliary scenario E + SR

The third base scenario features a simplifiedtrea®f the EU economy to
a flat introduction of exogenous shocks in the whBU. We expect impacts
mainly on product and service price changes in&{iavdue to the growth of the
foreign demand as well as of the increased taxdvuad the final consumption.
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With the alternative scenario E + EU, we expeetdhange of the import prices
from the EU by the same percentage level that baared in Slovakia in the
scenario E + SR. In the end, we can simply preeniscenario as the introduc-
tion of the environmental tax in the EU, when jinesents the biggest benefit for
both Slovak and EU enterprises. The simple scheimbeointroduction of the
environmental tax in all European countries with thost benefits for the enter-
prises is depicted in the Picture 3.

The difference between scenario E + EU and thdiayxscenario E + SR is
that the simultaneous introduction of the environtaktax and decreasing of the
labour tax would take place not only in Slovakiat m the rest of the EU so it
would enter the category of own resources. Slovakyrcers would lose a better
competitive position and would have to share theebe of decreased salary
expenses with all the EU producers.

Picture 3
The Scheme of Economy Functions, the Alternative Ba Scenario E + EU
y Households
7 ¥,
A \
ENVIRO TAX . Import
—°9 \ \\
— r“"‘*»~\< ~
& ; | Finaldemand |,/
EU budget Government »
: S| Taxes < W
Own resources |a—‘ e
Final supply
\ / /'
Transfer @ ~ Export
Enterprises K’
Source Authors.
Table 2
The Main Economic Shocks Used in Alternative Scenars
H+ SR H+EU E + SR E+EU
Transfer from the government to the EU budget ~ Cliette | Cancelled Cancelled Cancelled
Environmental tax Establisheg Established  Estadtish Established
Labour tax Decreased Decreased Decreasgd Decregsed
Gross salary Unchanged Unchanged  Decreased Deatrease
Net salary Increased Increased Unchanged Unchanged
Consumer price in Slovakia Decreased Decreased  eBwed Decreased
Import price from the EU Unchanged Decreased Ungbadin| Decreased

Source:Authors.
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4. Results of Scenarios

We have described three main scenarios in theiquepart. The results of

these three simulations are in absolute valuesl¢Tal thus represent absolute
changes against the base scenario (Table 4) amtiveethanges in percentage

points (Table 5).

We can conclude that all the alternatives woulsitpely influence the Slovak
economy. The results from auxiliary scenarios die-(SR) and two (E + SR)

are not included in the tables. As it can be seethe Picture 4, the influence
of the scenarios E + EU is significantly higherrtha case of the scenarios
H + EU. A more detailed analysis of individual sagas reveals additional spe-

cific information.

Table 3

Results: Simulated Main Scenarios of Introducing tle Carbon Tax in the Slovak
Economy, Absolute Real Values, mil. EUR, Number dPeople

B H+ EU E+EU
Gross Domestic Product 65 897 66 774 68 323
Consumption of a household 37142 38278 38905
Export to the EU 44 804 45 476 46 302
Export to the ROW 8 155 8 277 8 427
Import from the EU 39 966 40 741 40 942
Import from the ROW 13 290 13574 13 564
Netto export EU 4 838 4735 5 360
Netto export ROW -5136 -5 296 -5137
Intermediate consumption 101 126 103 075 103 627
Domestic production 164 622 167 442 169 408
Employment (quantity of people) 2 316 255 2 354 927 2 457 059

Source: Authors.

Table 4

Results: Simulated Main Scenarios of Introducing tle Carbon Tax in the Slovak
Economy, Absolute Real Changes Against the Scenar®, mil. EUR, Number of

People

H+EU E+EU
Gross Domestic Product 877 2426
Consumption of a household 1136 1764
Export to the EU 672 1498
Export to the ROW 122 273
Import from the EU 776 976
Import from the ROW 283 274
Netto export EU -104 522
Netto export ROW -161 -1
Intermediate consumption 1949 2501
Domestic production 2820 4786
Employment (quantitpf people) 38671 140 804

Source Authors.
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Let us have a closer look at the scenario H + Eldffects tax changes in
Slovakia and all the European countries. In thenacdo, the households would
be a sole recipient of the profit from the decrdatex burden since the gross
salary would remain unchanged in the applied CGi€lshThe net salary would
rise after taxation, income and consumption oftftbesehold as well. Domestic
demand would increase and GDP too. The introdudfdhe environmental tax
would negatively affect the final domestic demarfuialt would be reflected in
a rise of the price level and decrease a real esangrowth. Based on results of
the CGE simulation, there would be a positive iefice of decreased labour tax
over a negative impact of the environmental taxoshiction with the GDP
growth by 1.3% and household consumption raise®.ti§o. On top of that,
there are more secondary effects that lead torésiglt in the CGE model. For
example, primary growth of the household demand wult in secondary
growth of the demand for labour. This leads togased employment (by 1.7%),
GDP growth and improvement of households’ stand&tiving when measured
by their income (by 3.1%).

Table 5

Results: Simulated Main Scenarios of Introducing tle Carbon Tax in the Slovak
Economy, Relative Changes Against the Scenario B #

H+EU E+EU
Gross Domestic Product 1.3 3.7
Consumption of a household 3.1 4.7
Export to the EU 15 3.3
Export to the ROW 15 3.3
Import from the EU 1.9 2.4
Import from the ROW 2.1 2.1
Netto export EU 2.1 10.8
Netto export ROW 3.1 0.0
Intermediate consumption 1.9 25
Domestic production 1.7 2.9
Employment 1.7 6.1

Source:Authors.

While analysing the scenario E + EU we have t&k labthe simultaneous
introduction of the environmental tax and decregsifilabour tax. At the same
time, a gross salary level is decreased by ensapmvhich leaves the household
disposable income unchanged. The results in thee Tabnd the Picture 4 show
a positive influence of the scenario E + EU. Adufiil growth of GDP is 3.7%
and the household consumption is 4.7%. A negafifeeteof the environmental
tax on the economy comes in a form of rising coreupnice level. Reduction of
gross salary expenses is reflected in the areacoafuption prices that will im-
prove the competitiveness of European producet®th domestic and foreign
market. This will subsequently result in the growftthe net export (by 10.8%),
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production, demand for labour, higher employmegt&.96) as well as salaries
growth. Finally, the household disposable incoméga up as well. In compari-
son with the scenario H + EU, positive effects lie {CGE simulation results
would strongly prevail over negative ones.

Picture 4

Results of Modelled Simulations, Relative Changesgainst the Baseline Scenario
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Source Authors.

5. Discussion

The discussion aims to interpret the results ¢ lnsain simulated alternative
scenarios against the base scenario. The applieelnsstatic, aggregated and
considers one representative producer, a housetmsidthe government. Only
foreign segment is disaggregated into the redteBU and the rest of the world.
Despite this, similarly to all other CGE modelsstapplied model is quite com-
plex to interpret, with various feedbacks that m#iesresults not very explicit.

The scenarios H + EU and E + EU were designediémtify two opposite
cases (most benefits for either households or gniges) that would present limits
for market forces, but we could consider them aaar collective negotiations
as well. The scenario H + EU represents a caseryf strong unions which do
not allow the enterprises to lower salary expengesn the tax burden is de-
creased. The scenario E + EU presents a situatien sompanies take a maximal
advantage of decreasing their gross salary exparstsinions are not able to
prevent a drop of the gross salary. It is cleaughahat the first situation, the

8 The model assumed fix wages in the scenarioshdmeality, employment rate does not rise
at this volume but the wages would rise.
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scenario H + EU, is advantageous for employeestl@mdecond situation, sce-
nario E + EU benefit the enterprises. The CGE satmuh results showed that the
scenario E + EU is in accordance with expectatant is advantageous for the
enterprises. But on top of that, it is benefictal fiouseholds as well, even more
than the scenario H + EU. The household incomes ¢503.1% in the scenario
H + EU, but in the scenario E + EU by 4.7%. Theadrées even more obvious in
the area of employment. It rises by 1.7% in thenage H + EU, but in the sce-
nario E + EU by as much as 6.1%. There is no sushuation applicable in
reality but we generate arguments for a publicudision and collective negotia-
tions about recipients of the labour tax decre¥¢e.can get closer to the real
situation by a specific change in the CGE modektoiction.

The scenarios H + EU and E + EU could be consitlasethe introduction of
EU’s own resources. Differences when compared ¢oHh+ EU and E + EU
scenarios are quite small and correspond with e@oanotuition. Commaodity
desegregation would be necessary in future studitts different rates of the
environmental taxes for particular groups of pradwmd services. To bring the
own resources reform into reality it would be vdlieato simulate effects not
only for the EU as a unit, but for individual Mentigtates as well. Simulations
like this are technically possible but require déstent SAM matrices and those
are unfortunately not available at the moment éoatithors.

Summary and Conclusions

This study continues in the previous work of thehars that has described
the concept of EU’s own resources reform throughititroduction of the envi-
ronmental tax in the amount of 1% of the GDP withaaallel tax burden de-
crease by the same amount. Calculations of macnoeao effects were execut-
ed with the help of the CGE model with the focusStovakia.

The CGE model of the Institute of Economic Rede&@AS has been modi-
fied and applied in this study. Entry databasettiermodel is the social account-
ing matrix for 2010 created by the authors. We traoted a market balance
assuming rational behaviour of all the subjectsthis situation, a total supply
would equal to a total demand.

Other formulas create a budget limitation of tbedeholds which maximized
their effectiveness while using only their incorii@ere was no profit since any
positive results would create a potential for dighimg a new company and
a market would not be ideally competitive. Fore@untries were for the pur-
pose of the environmental tax simulation dividetbitwo groups. The first
group represents the European Union and the sagrong represents the rest of
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the world. All relations among domestic institutsoand foreign countries were
subsequently transformed to comply with this duisi

No labour movement between the domestic and forkEigour market was
one of the main conditions. Then we chose theegggion of production com-
modities and production activities. It means thiav&kia is represented by one
production sector producing just one commodity doid). Despite the CGE
model created in IER SAS being recursive dynamnty ds static feature was
used for each simulation (all exogenous shocks apptied at the same time).

We created three main scenarios and two auxitieenarios while modelling
inputs of introducing the environmental tax in Slkia. The first one, a base
scenario (B), presents economic balance of Slovadszd on data from a social
accounting matrix for 2010.

The first auxiliary (H + SR) scenario represetis introduction of the envi-
ronmental tax in Slovakia in the amount of 1% of B5Dransfers to the EU
budget were decreased by the same amount, buearthiér hand, the tax burden
of the final consumption was increased by this n@uThe government com-
pensated smaller transfers to the EU budget byedstrg income tax burden for
households in the amount of 1% of GDP. Expensess$gsalary) for the enterpri-
ses stay unchanged, but the net salary and hodséispbsable income goes up.

The second main scenario (H + EU) represents pli§iea reaction of the
EU economy to similar exogenous shocks introdunetie whole EU. Prices of
imported goods from the EU are expected to growhleysame amount as in the
first auxiliary scenario. Finally, this scenaricosts the introduction of the envi-
ronmental tax in the EU and subjects that proftmiost are households not only
in Slovakia, but in the whole EU.

The second auxiliary scenario (E + SR) repres#mgsintroduction of the
environmental tax in the amount of 1% of GDP. Tiamsfers to the EU budget
were decreased by the same amount. The governompeasated smaller trans-
fers to the EU budget by decreasing an income tadem for the enterprises by
1% of GDP. The most profitable subjects in thisnsc® are the enterprises be-
cause their expenses decrease, but the net satdapdur force stays unchanged.
The tax burden of the final consumption increa$ée. enterprises become more
competitive due to expenses decrease and areoabler¢ase their production.

The last main scenario (E + EU) features a simaglifreaction of the EU
economy to a flat introduction of exogenous shaokthe whole EU. With the
alternative scenario E + EU, we expect the chahgeport prices from the EU by
the same percentage level that occurred in Slowakie scenario E + SR. We can
conclude that all the alternatives would positivielfjuence the economy. The in-
fluence of the scenario E + EU is significantlytreg than the scenario H + EU.
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The scenario H + EU affects tax changes in Slavakid all the European
countries. The households would be a sole recifktiie profit from decreased
tax burden since the gross salary would remain amged in the used CGE
shock. Based on results of the CGE simulation ethewuld be a positive influ-
ence of decreased labour tax over a negative imgfantroducing the environ-
mental tax with the GDP growth by 1.3% and housgltoihnsumption raised by
3.1%. This also leads to the increased employn®nt (7%), GDP growth and
improvement of households’ standard of living wiesasured by their income.

While analysing the scenario E + EU we have t&k labthe simultaneous
introduction of the environmental tax and decregsifilabour tax. At the same
time, a gross salary level is decreased by themrges resulting in unchanged
net salaries and household disposable income. dthéanal growth of GDP is
3.7% and consumption of household rises by 4.7%omparison with the sce-
nario H + EU, positive effects in results of the EGmulation would strongly
prevail over negative ones. Reduction of salaryeesps is reflected in the area
of production prices that will improve the compegnhess of European produc-
ers in both domestic and foreign market. This wilbsequently result in the
growth of net export (by 10.8%), production, demdad labour, higher em-
ployment (by 6.1%) as well as salaries growth. Igindousehold disposable
income will go up as well.

The scenarios H + EU and E + EU could be consitierdoe the introduction
of EU’s own resources. Differences between the BUtand E + EU scenarios
are quite small and correspond with economic ilmtaitCommodity desegrega-
tion would be necessary to count through the CGHahim future studies with
different rates of the environmental taxes for ipatar groups of products and
services. We could benefit from the already memiibstudy which calculated
those tax rates through the input-output modelbiibng the own resources re-
form into reality; it would be valuable to simulagéfects not only for the EU as
a unit, but for the individual Member States.
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