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Sectoral Linkages of Taxes:
An Input-Output Analysis of the Croatian Economy
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Abstract

The design of a tax system should take into acctiattproducers in the
national economy are strongly interconnected. |asieg the tax burden not
only affects the sector the activities of whichetaare directly levied on, but all
other economic entities, too, because of sectamghfes. In this empirical re-
search, the input-output (I-O) analysis was usedt@alyse sectoral linkages
of taxes within the Croatian economy. The resutisnsthat the largest ratio
of total to direct tax effects induced by unit charof final demand in an open
I-O model (type | tax multiplier) is found in sec@PA_A01 — Products of agri-
culture, hunting and related services. The largesib of total tax effects to di-
rect tax effects per unit change of final demand itlosed I-O model — (type Il
tax multiplier) is found in sector CPA_T — Serviogfouseholds as employers;
undifferentiated goods and services produced byéloolds for own use. On the
other hand, the lowest indicators of type | andatk multipliers are found in
sector CPA_L68A — Imputed rents of owner-occupieellihgs.
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Introduction

Designing a tax system to be business-friendlyh@ame an important positive
impact on an economy. It can ensure appropriataéial resources for the func-
tioning of government bodies, but also limit negatimpacts of taxation on the
growth, employment and overall competitiveness ahestic producers. In re-
cent years, Croatia has experienced very turbdiaanhcial markets, starting
with the progressive de-industrialisation at thgibeing of the 2000s, continu-
ing on with the recession in 2008 and accessighegdzuropean Union in 2013,
and culminating in the end in a current accountlaarin 2016. All of that affected
the Croatian economy and its sectors (i.e. extaatdustry, manufacturing, energy
and utilities). To achieve a sustainable budgét tite task of fiscal policy to support
all government objectives and programmes. Thatded, for example, the stimu-
lation of economic growth, the regulation of uneoyphent and price levels and
the redistribution of income. There are significdifferences between European
Union Members States regarding income distribuéiod tax burden. According
to the European Commission (2018) the disposaloiene inequality increased
in only 11 (Slovenia, Sweden, Denmark, Austria, émbourg, France, Germany,
Cyprus, Spain, Italy, Greece) and declined in 1Ze¢@ Republic, Slovakia, Nether-
lands, Belgium, Hungary, Malta, Ireland, Poland,iteth Kingdom, Estonia,
Lithuania, Bulgaria, Romania, Portugal, Latvia) @aean Union Member States.
Regarding the tax burden on labour, there are antist differences between
European Union Member States. However, the highgdicit tax rate on labour
in 2015 is found in Belgium (43.6%), Italy (43.2%)d Austria (43.1%) and
the lowest in Malta (23%), Bulgaria (23.9%) and thaited Kingdom (24.8%)
(European Commission, 2017). All of this indicagekigh tax burden on labour
and how the tax burden is distributed to other eotn sectors. For doing em-
pirical research on how the tax burden is distedumong the domestic sectors
via sectoral linkages, the most appropriate madahiinput-output (I-O) model.

The objective of our paper is to explore the setimkages of taxes by using
an I-O analysis for all economic sectors in Croatia to quantify the total tax
effects related to unit change of final demanddoods and services across the
industries. This paper attempts to fill the gapamalysing the sectoral linkages
of taxes on certain industries in Croatia. Basedhase linkages, a general as-
sessment of the direction of the tax reform whiaswtroduced in 2017 will be
provided in the conclusion of the paper. The reahairof this paper is organised
as follows. After the introduction, a brief liteua¢ review will be presented.
Section two will describe the research methodolmggy data sources, while Sec-
tion three will present the empirical results. lre tconclusion, we will provide
our final remarks and recommendations for furtiesearch.
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1. Literature Review

Fiscal policy can act in both the short and loagst In the short run, fiscal
policy is considered expansionary (contractionamien public expenditures
exceed (fall short of) public revenues. On the iotiend, if additional govern-
ment expenditures enhance growth, then governnediditd exhibit an indirect
effect in the long run. To stimulate economic griowhd lower unemployment
rates, the government needs to implement an exgaaryi fiscal policy by in-
creasing government spending and decreasing taxedies. Vice versa, it is
a case of restrictive policy. In his study Malindiv&017) investigated the possi-
bilities of instituting an expansive fiscal poligyindividual euro zone countries.
He found that in the euro zone countries it is Veayd to implement an expan-
sive fiscal policy due to a high level of publidadtl@nd high level of budget deficit
in relation to gross domestic product.

The connection between fiscal policy and econagmevth has garnered a lot
of attention in theoretical and empirical resea®bme empirical studies docu-
ment a positive relationship between fiscal polheyl economic growth (Cohen
and Follete, 2000; van den Noord, 2000; Di Bel@Q2 Walsh, 2002; Dalic,
2013), while others have explored the negativeiogiship (Landau, 1983; 1986;
Kormendi and Meguire, 1985; Grier and Tullock, 1:988rro, 1991, Alesina et al.,
2002; Moro, 2004). Among them, there is a consetsatsfiscal policy mea-
sures have an important impact on economic a@s:iflo increase budget reve-
nues, every country uses different types of tasesrainstrument. Therefore, the
theory of optimal taxation plays a central role.céiing to this theory, a tax
system should be chosen in order to maximise socHhre at the lowest costs
possible. In his work, Mirrlees (1971) “pointed dhiat greater inequality in
ability makes the optimal tax policy more redisttibe” (p. 13). To ensure tax
fairness and performance, taxes are a tool todanfla the decisions of indi-
viduals and businesses. In addition, they genatméet and indirect spillover
effects. Besides the positive or negative relahgmbetween fiscal policy and
economic growth, the design of a tax structure h® an important impact on
economic growth. Therefore, Trasberg (2013) ingaséid the structural changes
in taxation across the new European Union MembateStfrom Central Eastern
Europe (CEE) and a group of old countries of theoRean Union during last
decade. He found that the new countries of the fga Union have been
moving towards a higher importance of consumptiod smaller use of direct
taxation, while old countries have been relativble regarding the design of
taxation structures. Researchers (Gidibrezgt and Blazt, 2017) explored
the impact of the structure of taxes on economawgn by using a sample of
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CEE countries in the period from 1990 to 2010. Theynd that tax forms
have a negative impact on economic growth, and gntle&m, personal income
taxes have the highest negative impact on econgnoiwth. All of this is af-
fected by differences in economic and politicalistures, as well as in fiscal
autonomies.

The tax systems of the European Union Member Stateluding Croatia,
tend to be heavily reliant on labour taxes (Europ€ammission, 2014). High
labour taxes negatively affect both the supplyraf demand for labour. The tax
reforms of many European Union members have focusedhifting the tax
burden from labour and production to other typetagétion which do not have
a negative impact on competitiveness, like propertyonsumption taxes.

In the literature, not so many researchers hapteed the effect of taxes on
an economy by using an I-O analysis. The basic emagtical model for an 1-O
analysis is the Leontief I-O quantity model. Thestfiresearcher to discuss the
price effects of taxation and subsidisation in i@ model was Lloyd Metzler
(1951). According to his research, “[T]he pricetloé taxed commodity rises and
the price of the subsidized commodity falls; thenary effect of the tax or sub-
sidy exceeds the secondary effect by changingdbkieaf production in the taxed
and subsidized industry” (p. 27). On the other hakiten (1972) found that,
“[lIf an ad valorem tax (subsidy) is imposed, comdd with a subsidy (tax) of
equal absolute value, it can be said that onlyptiee of the taxed (subsidised)
commodity rises (falls); it is impossible to telhether the price of the subsi-
dised (taxed) commodity will fall (rise)” (p. 28 his paper, Atsumi (1981)
presented some interesting facts about Leontigfsgtem, and also provides
a theorem on Metzler's matrix. On the basis of 4 &nalysis with regard to
Romanian fiscal policy, Zaman, Surugiu and Sur@Ra0) suggest a new way
of substantiating the tax measures by consideltieg {possible effects in the
short and medium runs.

The application of I-O analyses in economic stsidias a long tradition in
certain Central European economies, especiallyaRlavand the Czech Repub-
lic. A central I-O model could be expanded and usegnalyse various areas of
interests. Authors from the CEE contributed tolittezature not only by empiri-
cal application of an I-O model, but also by meafhmnethodological contribution
in expansion of the I-O model in to order captanpdrtant economic phenomena.
Lupt&ik and Bohm (1994) reconsidered approaches to egative solutions
for the augmented Leontief model. The same authmposed a measurement
method for efficiency with an I-O model extendedtbg constraints on primary
inputs (Luptéik and Bohm, 2010) and presented how the efficidnogtier of
the economy could be modelled by the multi-objecoptimisation model. Based
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on an extended I-O model, Lupiié (2001) and Luptéik and Bohm (2005) de-
veloped new alternative measures for eco-efficiency

The I-O model has also been applied in numerousiraral studies. Sixta
and Vitavska (2016) developed the methodology dscudsed practical aspects
of the construction of regional 1-O tables for tGeech Republic. They used
a matrix of technical coefficients from nationaDltables as a base and produced
the regional tables that are consistent with mamoemic aggregates. By trans-
forming available data and using an approach basedymmetric I-O tables,
Sixta and Fischer (2014) produced a time seriesh®ICzech Republic to con-
struct the gross domestic product for the socipgkstod, i.e. for the period 1970
— 1989. The comparison of the estimated time sevitts the official data that
the Czech Statistical Office has published sinc@0l@dicates their complete
consistency.

Zbranek, Sixta and Fischer (2016) developed a fieodsemi-dynamic 1-O
model to analyse the impact of large multi-annoaéstment projects. The model
considers the primary investment shocks and caksliaduced effects based on
increased wages and salaries as well as on incrgaséts in the next period.
Also, the model updates the technical coefficidotsthe following years for
which the analysis is conducted, given the strattahanges in the economy
driven by investment shocks.

2. Research Methodology and Data Sources

An input-output analysis is a practical quantitatimacroeconomic method
that examines and determines sectoral interdepeadeithin the economy. The
statistical information basis of an I-O analysisais input-output table where
sectoral flows of goods and services between ptodusectors of the economy
are shown (Miller and Blair, 2009). The main egoagi of the 1-O model de-
scribing the sectoral flows comprised of producBeetors can be expressed as:

n n
Xi:ZXﬂ+Y:Z§1)J(+iY, Fl..., 1 Q)
=1 i=1
where
X — total output of sectar
X — output from sectarwhich is used as an intermediate input by sggctor
Y, — final demand for products in sector

X
a, :X—” — technical coefficient defined as a ratio ofraduct from sector that is

required by sector in order to produce one unitsgproduct.
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In matrix form, the system of equations (1) camdweritten as:

X=AX+Y (2
Xl Y1 a, - a
where X=|*t1],Y=|!|andA= ' :
Xn Yn a'nl ann

Matrix A with elementsg, ,i,j =1,.. n is a technology matrix.
The solution to the system (2), whelis ann-by-n identity matrix is:

X =(1-A7"Y (3)

where matrix(I - A)™ is known as a Leontief Inverse matrix whose eld@men
a; represent sectais total direct and indirect output per one unitfiofal de-

mand in sectoyj. In order to reflect tax linkages among domestmdpcers, an
I-O table for the use of domestic output is appbed elementsr; present I-O

coefficients for domestic output only.

The direct, indirect and induced effects of eaddpctive sector on the overall
economy are based on the input-output model. Am ¢{2 model, where final
consumption is considered an exogenous variablesdd to calculate the direct
and indirect effects. Indicators that determines¢heffects are called type | multi-
pliers. A closed I-O model, in which households emesidered an endogenous
variable, is used to analyse direct, indirect amdliced effects, and multipliers
that include direct, indirect and induced effects aalled type Il multipliers
(McLennan, 2006).

oo~ t . .
Tax coefficientt, :X—' represents the share of tax in sed¢®routput.

In matrix form, the total tax effects in the ope® Imodel can be calculated by
multiplying the row vectott containing tax coefficient, i =1,.. n of sectors
of the national economy and Leontief Inverse matrix

T=t(-A" (4)

The total tax effect for sectprcan be interpreted as an increase in the total
taxes in the overall economy which are relatechéounit increase of the output
of sector.

The total tax effects in the closed I-O model barexpressed in matrix form
as:

T=t(1-A)" (5)



604

where matrixA is an expanded technology matéxwith one more row of
compensation of employees coefficients and one ngsotemn of household
consumption coefficients.

Type | tax multipliers express the tax of an ecopdlirectly and indirectly
related to the unit of final demand of a certaiotee For sectoy, the type | tax
multiplier, m(t), , is defined as the ratio of the tax of an econaimgctly and in-

directly required per unit of final demand andtdeegenerated per unit of its output:
t

=X ! L
m(); = tl = Zl_l~ J (6)
W t

X.

J

Besides direct and indirect tax changes, typeul multipliers involve in-
duced tax changes. The type Il tax multiplier fectsrj, m(t), , is defined as

the ratio of direct, indirect and induced tax growenerated by growth of final
demand for one unit in sectpand the tax generated per unit of its output, i.e.:

n t =

. a; n ~——
Ly M T
tj ti

X.

J

m(y), =

(7)

where
— sectoij’s tax coefficient and numbers,

f
;u _ elements of the matrid — A) ™.

The main data source used in this research ithatian symmetric 1-O
table for domestic production for 2010 (Croatianrdsw of Statistics, 2017),
where the total Croatian economy is separated @dtonutually exclusive pro-
duction sectors. According to Eurostat recommenpdati (Eurostat, 2008),
symmetric |-O tables are valued at basic price®asic price is defined as the
price receivable by the producer from the purch&sea unit of a good or ser-
vice produced as output (Eurostat, 2010).

A basic price does not include any tax payablé¢han unit as a consequence
of its production or sale (i.e. taxes on produdbsit, does include any subsidy
receivable on that unit as a consequence of itdyatamn or sale (i.e. subsidies
on products). The reconciliation of total uses angply in the process of compi-
lation of I-O tables require that both uses andgbkupre based on the same price
concept.
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The original data used in compilation of the sygpble are usually valued at
basic prices, while final demand categories aralisexpressed at purchaser
prices. In order to compare supply and demandrreaningful way, the valua-
tion tables which comprise information on taxes lesbsidies on products, trade
margins and transport margins need to be consttudtee process of the con-
struction of a valuation matrix has been known dolong time and was de-
scribed in SNA 1968 and SNA 1993. The model ofgtr@nsformation should
be carefully designed and should be based not @amlgconomic concepts, but
should also account for national tax legislationhwiegard to specific items,
especially when deductible taxes like VAT are irsfion (Eurostat, 1995).

The columns of the symmetric I-O table presentdinecture of production
costs incurred in the production process of eativigc The total output value
of an activity is distributed to intermediate comgion expressed in basic prices,
non-deductible taxes on intermediate products aosksgvalue added (GVA).

The structure of the output of each productivaaecould be distributed to
the following items:
« Output (1) = (2) + (3)
« Intermediate consumption (2)
o intermediate consumption in basic prices
o het non-deductible taxes on produds)y
» Gross value added (3) = (4) + (5) + (6) + (7)
o compensation of employees (4)
* net wages and salaries
= personal income tax and social contributignissE)
o other taxes on production minus other subsidigsroduction 6tp, 5)
o consumption of fixed capital (6)
o operating surplus and mixed income, net (7)
= profit tax (pt)
= producers’ profit.

Total taxes paid by an industry comprise:

» net non-deductible taxes on produdgs),

- labour taxes: personal income taxes and sociatibatibns @itsc),
« other net taxes on productiont|f),

- profit tax (t).

Taxes on product$ds) are taxes that are payable per unit of a cegaad or
service produced or distributed (Eurostat, 2010 ax obligation could be ex-
pressed as a specific amount of money per uniuahtity of a good or service,
or it may be calculated ad valorem as a specificgygage of the price per unit
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(usually applied for excises) or value of the goaatsl services produced or
transacted (value added tax (VAT) type taxes). Aygreral principle, taxes are
applied on defined transactions irrespective ofitistitutional entity (producer
or final user). However, in economies which appMATl system, taxes paid on
intermediate consumption are treated as deductédleand are therefore not
included in the intermediate costs.

According to the ESA 2010, VAT is to be recorded, m the sense that output
of goods and services and imports are valued exgudvoiced VAT. Purchases
of goods and services are recorded inclusive ofdemluctible VAT only. VAT
is recorded as being borne by the purchasers,upgliers, and only by those
purchasers who are not included in the VAT systeith mot able to deduct it
(generally final users). The greater part of VATtherefore recorded as being
paid on final uses, mainly on household consumpdind government entities.
In the Croatian case, entities exempted from VAdlude a group of small pro-
ducers (with sales lower than the VAT obligatiomit), government entities,
financial institutions and most non-profit organisas. According to the defini-
tion of purchaser prices, non-deductible VAT isligied in the purchaser price,
but not deductible VAT.

VAT and other taxes on products which are paigpas of the purchaser
price by final users are directly included in comenots of final demand and do
not affect the costs and competitiveness of pradeictectors. The price level of
a product is influenced not only by the general Vi&te (or other taxes on final
uses), but also by taxes on production input (latama profit taxes) which are
incorporated in the overall product costs.

The final tax burden related to non-deductible Vidbased on the identifica-
tion of industries and final users that are exeghfitem VAT (entities that are
not allowed to deduct VAT from their purchases)eTroatian Bureau of Sta-
tistics (CBS) crosschecks VAT data reported todathorities with theoretical
amounts based on the application of the correspgndAT rates to the con-
sumption of resident and non-resident householdsetisas to the intermediate
consumption and investment of units that are nbjestito VAT. A comparison
of the VAT register and business register is useddentification of output and
other categories related to producers not includedAT system. The share of
non-deductible VAT in different product groups deg@e on the actual VAT
legislation. In the Croatian VAT system, three eliéint VAT rates are valid:
a standard rate and two reduced rates.

The standard rate is 25% (23% in 2010), whilettt@reduced rates are 13%
and 5%. The 13% reduced rate applies to servicesmimmodation or accom-
modation with breakfast, full or half board in kilhds of commercial hospitality
facilities and to agency commissions for such sesjichildren’s seats; electrical
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energy; public service for collecting bio wastepglies of museums, libraries,
theatres, orchestras and other cultural serviads; food, water supply and white
sugar. The rate of 5% (zero rate in 2010) apptiez¢ad and milk, certain types
of books, scientific journals, medicines and pubhowings of films; and news-
papers and magazines published daily or perioglicailess they are used for
advertisement purposes only.

In the Croatian I-O tables, taxes on productspaesented on a net basis,
i.e. taxes minus subsidies on products. For acalypiurposes, a more appropriate
principle would be expression of taxes and subsiddsO tables as separate
items. The implications of those categories ona@memy are different and taxes
and subsidies should be treated and deflated depar§ubsidies on products
are subsidies payable per unit of a good or septoduced or imported. Simi-
larly to taxes, subsidies could also be defined apecific amount of money
per unit of quantity of a good or service, or tmegy be calculated ad valorem
as a specific percentage of the price per unit.

Other taxes on productiontf) generally cover taxes on the ownership and
use of land, buildings and other facilities, tanesthe use of fixed assets, taxes
on the total wage bill and payroll taxes, taxegpohution etc. (Eurostat, 2008).
Those types of taxes are not related to the gyaoiftigoods or services produced
or distributed, but also impact the overall produmessts.

Value added equals the difference between theubaipd intermediate con-
sumption. The value added at basic prices equalsuim of compensation of
employees, other taxes on production less othesidiels on production, the sum
of gross operating surplus and gross mixed income.

Compensation of employees includes all incomeivedan cash or kind by
employees as a compensation for their labour iapgt paid by an employer.
Compensation of employees includes both employses'employers’ social con-
tributions. The employers’ social contribution imdés compulsory and voluntary
social contributions. In the Croatian case, obtigatsocial contributions cover
pension insurance (employee contributions), as agehealth, public employment
and accident insurance (employers’ social coniobg). In the Croatian I-O table,
the compensation of employees is expressed only gross basis and includes
net wages and salaries, personal income tax andl sontributions. However,
by combining the officially defined tax and contriton rates and official figures
of gross/net wage coefficients by industry, anneste of personal income tax
and social contributions could be provided for epduction sectompftsc).

The tax burden of an industry influences not ahly competitiveness of the
sector which directly pays certain taxes, but alksgatively influences other sec-
tors which use their products as an intermedigpytnFor example, an increase
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in excises on motor oils negatively affects the petitiveness of the oil indus-
try, but also the sectors of transport, electriaityl other producers which use oll
derivatives as an intermediary input.

3. Empirical Results

This section presents estimates of the indiredtiaduced tax effects of each
productive sector on the overall Croatian economwaell as the type | and Il tax
multipliers based on the methodology and data ssudescribed in the previous
section. Based on the I-O model, the total taxésted to production could be
distributed to the components of final demand. tdges on products are gene-
rally paid by final users, but a certain percentégéncluded in intermediate
consumption. However, producers determine the gra¢eheir products so that
all costs, including taxes on production, are fufigluded in the prices paid by
a purchaser. Thus, taxes which are legally paidptogducers are allocated to
final users who pay prices including all taxes. Dhaet example of the aforemen-
tioned conclusion are contributions to social skguunds. The total labour
costs include net wages and salaries, but alscfdimdcted to the social security
system. When calculating the prices of their préslyaroductive entities include
all costs, and final users implicitly pay a prichigh includes social contribu-
tions. The price paid by a purchaser includes mbt the total labour costs of
the entity which directly delivers the final prodsicbut also a proportion of the
labour costs (net wages and government revenues)l afomestic producers
included in the overall value added chain of thedtisupplier. In that way, an
increase in the prices of certain producers duandncreased tax burden is
transferred to the rest of the economy.

Total taxes are distributed to components of finggs and individual eco-
nomic sectors by the I-O model described in thehodblogical part of the
paper. Table 1 presents decompositions of taxesamigibutions on individual
tax types distributed to components of final usdsje the total tax effects for
all 64 economic sectors are presented in the Appemte first part of Table 1
presents data in absolute terms (millions of HRACd the shares of each com-
ponent of final demand in an individual tax type aresented in the second part
of the table. Each type of taxes is decomposebdg@dmponent of final demand
which directly or indirectly induces obligatory pagnt according to the results
of the I-O model. Total taxes on production anduisp(labour and capital),
which directly increase production costs of doneestiits, formed approximately
two-thirds of the total direct and indirect taxé9.G8 out of 105.8 billion of HRK).
The results of the conducted analysis show thatatad direct and indirect taxes
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are the highest for final consumption expendituyehbbuseholds where total
direct and indirect taxes (presented in the laaf) iavolve almost 60% of the
total taxes and contributions.

Table 1
Decomposition of Taxes on Components of Final Uses2010 {n millions of HRK)
Final con_sumption Government | Capital
exﬁ:&g%ﬁjgy + NPISH* formation Exports | - Total
Social contributions 15,200 11,367 5,060 7,084 38,7112
Personal income tax 4,588 3,064 1,630 2,091 11,3173
Profit tax 2,593 630 905 922 5,050
Total direct taxes 22,381 15,061 7,595 10,097 55,185
Taxes less subsidies on products 4,488 2,246 1,946 2,417 11,00
Other taxes on production 1,577 446 531 546 3,101
Total taxes on production
and inputs 28,446 17,753 10,072 | 13,054 69,326
Taxes on final demand
(VAT, excises) minus subsidies 34,667 -432 2,014 236 36,485
Total direct and indirect taxes 63,113 17,321 12,086 13,290 105,811
Structure
Social contributions 39.3 294 13.1 18.3 100
Personal income tax 40.3 26.9 14.3 18.4 100
Profit tax 51.4 125 17.9 18.3 100
Total direct taxes 40.6 27.3 13.8 18.3 100
Taxes less subsidies on products 40.5 20.2 175 21.7 100
Other taxes on production 50.9 14.4 17.1 17.6 100
Total taxes on production and
inputs 41 25.6 145 18.8 100
Taxeson final demand
(VAT, excises) minus subsidies 95 -1.2 55 0.6 100
Total direct and indirect taxes 59.6 16.4 114 12.6 100

Note: *Non-profit institutions serving households.
Source:Authors’ calculation.

The total net taxes (taxes minus subsides) whielhrelated to transactions
with goods and services amounted to approximateé Hillion HRK in 2010,
out of which 36.5 billion HRK was paid by final usen the form of taxes on
final demand (indirect taxes). Taxes on final dethane generally related to
final expenditures of households (35 out of 36/6dbi HRK). Goods and ser-
vices purchased for final consumption by governnagrat non-profit institutions
cover products which are generally subsidised thachet taxes on final demand
are negative (subsidies higher than taxes).

The total taxes on production and inputs paid fmgpcing entities amounted
to 69 billion HRK, but those taxes were finallyrisferred to purchasers via the
price system. The personal consumption of housshudd a dominant share in
this category, but as can be seen, the taxes antidbedions are more diversified
to other components of final uses. Producers whdtssgr products abroad are
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not obliged to include VAT on the goods exportedt, hon-residents indirectly
pay taxes on products included in the intermedtat@sumption of exporters,
and the total taxes and contributions for expon®unted to approximately 13
billion HRK. Social contributions are the most inn@mt component of taxes
directly and indirectly included in exports, anckithlevel affects the overall
international competitiveness of domestic producers

The rest of the chapter is related to results ipiesent the total effects of
domestic production in certain activities on taged contributions. As explained
in the methodological part of the paper, the teffdct is to be interpreted as the
overall taxes and contributions collected on umitréase of output of a certain
sector. Table 2 in the Appendix shows the valugbetotal tax effects and values
of type | and Il tax multipliers for the year 20fdy all productive sectors of the
Croatian economy, while the figures (Figures 1 2ndnly pointed to the sectors
with the highest and lowest effects. The total @ffects are defined as the sum
of direct, indirect and induced tax effects.

Figure 1

Croatian Productive Sectors with the Highest TotallTax Effects
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Figure 2
Croatian Productive Sectors with the Lowest Total Bx Effects
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According to the activity sections in the 2007 iblaél Classification of Activi-
ties, the highest values of total tax effects aainiy recorded in sector CPA_P85
— Education services, sector CPA_R90_R92 — Creatitte and entertainment
services, sector CPA_Q87_Q88 — Social work senarekin sector CPA_084
— Public administration and defence services (sger€ 1). Those sectors cover
the activities of government entities such as slshdwspitals and other public
services which are mainly non-market producers,atsdt labour-intensive sec-
tors. The results can be explained by a high leVkbour taxation in Croatia.

On the other hand, as shown in Figure 2, the lowases of total tax effects
are mainly recorded in sector CPA_J61 — Telecomaatinins services, sector
CPA_L68B — Real estate activities, sector CPA_AOBish and other fishing
products sector CPA_B — Mining and quarrying anashe®f the manufacturing
industries that are related to coke and refinedofgtm products, chemicals
and chemical products, as well as rubber and ptagtioducts, i.e. in sectors
CPA _C19, CPA _C20, CPA_C22. This group comprisesdymtive sectors
where production is based on the dominant inpatgftal.

Based on multiplier values, it becomes evident tthe largest type | tax mul-
tiplier of 2.223 is attributed to sector CPA_AOProducts of agriculture, hunt-
ing and related services, while the largest typtaxl multiplier of 3.473 is in
sector CPA_T — Services of households as employedifferentiated goods
and services produced by households for own use Iawest type | multipliers
and the type Il tax multiplier of 1.085 are atttibdi to sector CPA_L68A — Im-
puted rents of owner-occupied dwellings.

However, when drawing a conclusion on tax spillsvamong economic
sectors, a difference in the total effects and iplidr should be borne in mind.
High multipliers for specified sectors could be tesult of lower taxes paid
directly by producers on those activities and a tmmominator value, for exam-
ple in agriculture or the own account serviceshef household sector, because
of more favourable regulations on labour taxatioithiose entities and the avai-
lability of subsidies.

The structure of the total tax effects for all guiotive sectors of the Croatian
economy is presented in Table 3 in the Appendixe Wtal tax effects are bro-
ken down into labour taxes and all other taxes. Fdlaes in the labour taxes
column are equal to the sum of social contributiand personal income taxes,
while the other taxes column includes profit taxes less subsidies on products
and other taxes on production. It could be noted tie largest share of labour
taxes in total induced taxes is borne by sector G/5& — Education services
(83.76%), followed by sector CPA_A02 — Productdarestry, logging and re-
lated services (83.60%), while the same share égtos€€PA_L68A — Imputed
rents of owner-occupied dwellings is equal to zero.
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Conclusion

The results of this study have illustrated thet@wet linkages of taxes by
using an I-O analysis for all economic sectors mdafla and quantifying the
total tax effects related to unit change of finehtnd for goods and services
across the industries.

The current tax system in Croatia is primarilydzhsn taxation of labour and
the final consumption of households. Taxes on prtidn and primary inputs in
Croatia formed approximately two-thirds of the tdtx revenues, while the rest
are VAT and other indirect taxes. However, labood ather production taxes
are multiplicatively distributed to the competithass of the overall economy
through the price system and sectoral linkagesh Haour taxation negatively
affects prices not only for personal expenditutad, also gross fixed capital
formation and exports.

According to the results of the I-O analysis, @ whange of final demand
will affect the total production taxes in the rarigem 0.14 (agricultural products)
to 0.41 (education). Labour-intensive productiont@es induce the highest tax
effects. This group covers non-market activitieshsas education, health and
social care, but also some market sectors suclr &sasport, retail trade and
travel agencies. On the other hand, activities Wwhnduce the least taxes per
unit of output in the overall value added chain m@stly sectors based on capi-
tal, such as telecommunications, production ohegfipetroleum products and the
chemical industry. The group of economic sectorth e lowest tax effects
induced by unit change of final demand includescaiure as an activity which
is highly subsidised. The highest ratio of totad ¢dfects to direct tax effects in
the closed I-O model (multiplier type 1) is estited for the production of un-
differentiated goods and services produced by tmlde for their own use.

Labour taxes, including obligatory social conttibns, present usually more
than two-thirds of the total tax burden borne byremnic sectors, except in
a limited number of sectors, such as agriculturgnicial, rental or telecommu-
nication services. The results of the study coddbinterest for policymakers
and used for evaluation of alternative tax policgasures. The results could
provide useful empirical grounds for understanding consequences of a tax
shift as recently introduced in Croatia by the 20k Reform. However, the
high level of social contributions increases thetgmot only in labour-intensive
sectors, but also in other industries due to satliokages.

! The total effect for imputed housing rents isuafty zero. It is an item introduced in ESA
2010 in order to methodologically improve the comapdlity of standards of living of households
and cover non-market services for own consumptibithvis not taxed.
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The results of the paper highlight the processafburden redistribution
across economic sectors. Due to a strong assungdticonstant technical coeffi-
cients, the I-O approach disregards potential aemirgthe mix of production in-
puts and the effects of changes in relative prieature research on development
of a general equilibrium model for the Croatian maray could provide a more
robust tool for evaluation of the impact of changesxogenous variables on the
domestic economy. The general I-O model which fdiag in this paper, could
be augmented in future research to include priggtielty effects in order to focus
on the impact of tax policy on specific Croatialy lectors, such as tourism.
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Appendices

Table?2
Total Tax Effectsand Tax Multipliers by Sector
CPA code Sector Direct effects | Indirect effects| Induced effects | Total effects | Typel multiplier | Type Il multiplier
AOL _uqoacoﬁw of agriculture, hunting and related 0.05 0.061 0.033 0.144 2223 2.885
services
AO2 _u_.oa.:ow of forestry, logging and related 0.179 0.074 0.106 0.359 1411 2003
services
AO3 Fish m:a.oﬁsmﬂ fishing Eoncoﬂ“ m.gcmnc_EE 0.074 0.05 0.071 0.196 1.68 2636
products; support services to fishing
B Mining and quarrying 0.076 0.045 0.041 0.162 1.597 2.133
C10_C12 wwoo%cmmacam_ beverages and tobacco 0.067 0.081 0.063 0211 221 3.139
C13 C15 | Textiles, wearing apparel and leather products 0.12 0.064 0.075 0.258 1.531 2.159
c16 Wood and of products of wood and cork, except ; a4 0.084 0.077 0.245 2.001 2.921
furniture; articles of straw and plaiting materials
C17 Paper and paper products 0.093 0.077 0.064 0.234 1.822 2.505
C18 Printing and recording services 0.09 0.076 0.067 @33 1.849 2.594
C19 Coke and refined petroleum products 0.077 0.044 041 0.163 1.576 2.112
C20 Chemicals and chemical products 0.075 0.075 0.052 .p02 2.005 2.695
c21 Basic pharmaceutical products and 0.106 0.061 0.059 0.225 1574 213
pharmaceutical preparations
C22 Rubber and plastics products 0.076 0.069 0.062 0.20 1.9 2.706
C23 Other non-metallic mineral products 0.103 0.075 067 0.245 1.732 2.381
C24 Basic metals 0.096 0.072 0.07 0.239 1.753 2.483
co5 _um_o:omﬁa metal products, except machinery 0.102 0.071 0.075 0.248 1.69 2424
and equipment
C26 Computer, electronic and optical products 0.109 70.0 0.073 0.253 1.654 2.322
C27 Electrical equipment 0.099 0.075 0.069 0.244 1.756 2.456
C28 Machinery and equipment n.e.c. 0.107 0.078 0.077 2630. 1.729 2.446
C29 Motor vehicles, trailers and semi-trailers 0.11 0.073 0.068 0.252 1.664 2.28
C30 Other transport equipment 0.113 0.104 0.083 0.3 1.925 2.661
C31 C32 | Furniture; other manufactured goods 0.107 0.066 0m 0.246 1.614 2.287
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