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Abstract

To paper describes the so called EU-GTAP convefesstimation method developed by the
European Commission’s DG JRC IPTS to produce afs@iaxes less subsidies on products’ matrices in
GTAP format (TLSMG) for the 28 EU Member States feference year 2010 by using the 2010
EUROSTAT Supply, Use and 10 Tables (SUIOTs) andéBdess subsidies on products' (TLS) matrices
and a large set of auxiliary statistical data. Bn86/IOTs and TLS matrices were compiled under éve n
European System of Accounts methodology (ESA20b&)ptying with UN SNA2008), therefore the
estimated TLSMGs are also in compliance with thethadology.

One of the activities of this exercise is the deposition of each TLS matrix (originally available
in product by industry break-down) to its VAT, eseitax, custom duty, 'other taxes on products' and
subsidy components. This decomposition into mudtgmponents goes beyond what is usually required
for a GTAP data update. Nevertheless as taxati@h piting is one of the most important policy
instruments, a higher degree of detail may makeBbedata not only more suitable for tax policy
analysis with multi-sectoral models, but also foely, climate, agriculture and many other polioses.

The estimation process consists of the followingnnphases:

1. Estimating theow-totals (totals by products) for the component matricdsyTayers),

2. Estimating satisfactoriyitial matrices (priors) for each TLS layers,

3. Elaborating aentropy-model to simultaneously and consistently estimate th8 Teyers.

In order to make them consistent with the GTAP@blase format, the estimated TLS layers and
the corresponding commaodity flows (the IOTs at basices or the ‘Use tables’) have been transformed
The transformation included the conversion from &delOT sectors (based on the NACE Rev.2/ISIC
Rev.4 classification) to the rather different 57 A¥T sectors. This required the elaboration of an
intermediate classification (IMC) for which neith#re 1I0T<->IMC nor the IMC<->GTAP mappings
contain many-to-many correspondences.

To meet the requirements of the GTAP submissiorettiienated (“transformed”) TLS layers are
split to domestic- and import-uses related comptsbyg considering the scope of these taxes/sulssidie
and using reasonable assumptions about the tax rate
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To reconcile the so transformed TLS tables withitemtthl statistics and information on the tax
system (tax rates, exemptions, etc.) an other pytmodel could be used.

The paper presents the Hungarian case in detailstich we found many additional data sources
and since its special tax system required alsoapestimating method of its TLS layers.

Keywords: GTAP Data Base; Input-Output Tables; Taxes andigdig#sson products; European
Union

1. Background

To provide the basis for the revision of the GTAB&a for the EU for 2011 the European
Commission’s DG JRC IPTS undertook the task of tipdahe GTAP database's Input-Output tables for
the 28 EU Member States using/transforming the 2BUROSTAT Supply, Use and 10 Tables
(SUIOTs) and 'Taxes less subsidies on productsS)Thatrices and auxiliary data. Since the reference
year of the most recent Input-Output tables is 20f)same year was chosen. This ongoing work is
organised in the frame of the so called EU-GTAP jgmto Of this project and about the
transformation/estimation of the 2010 I0Ts in GT#PANat see a related paper (Rueda et al., 2016) als
to be presented at the ‘19th Annual Conference lobdb Economic Analysis’.

In our paper we deal with the transformation/estiomaof the 2010 TLS matrices to TLSMGs.
Despite of the common SNA2008 methodological framdwwhich however, in the details allows for
alternative accounting methods) and the Eurostaplie table for submitting the SUIOTs and TLS
matrices, it revealed that the available data wetker heterogenous methodologically. Naturallys th
applies especially to the auxiliary statisticaladatherefore first we tried to develop a pilot midde one
country and only later we tried — mutatis mutardedapt this to the other Member States (MSs).

Hungary was chosen for this pilot study not onlgéaese in Hungary the share of the ‘other indirect
taxes' are far the highest in the EU, but mainlgalbse for Hungary we found many additional data
sources and because its special tax system recuirather sophisticated method for estimating S T
layers. These additional data notably includedstiiesidy matrix, which rendered possible the testihg
the estimating method of the subsidy matrix anavhich we could reduce the decomposition task to tha
of the gross tax matrix only (i.e. only to the noegative components of the net taxes).

Then we developed similar pilot models for Germamg Poland where we also could test the
accuracy of the decomposition method with the abédl official TLS layers (compiled according to the
earlier ESA95 methodology). Having achieved alstistectory results (good fit to the official TLS
layers) for the biggest West- and East-Europeanauees, we could continue with the decomposition of
the TLS matrices (compiled already according to B®A2010 methodology) of 14 MSs, for which
countries all further necessary data were already.

2. The general method to create the TLSMGs



2.1.Decomposition of the TLS matrices

One of the activities of this exercise is the deposition of the TLS matrix (originally available in
product by industry break-down) to its VAT, excisx, custom duty, 'other taxes on products’ and
subsidy components. This decomposition into mdtgmponents goes beyond what is usually required
for a GTAP data update. Nevertheless as taxati@h piting is one of the most important policy
instruments, a higher degree of detail may makeBbedata not only more suitable for tax policy
analysis with multi-sectoral models, but also foemgy, climate, agriculture and many other policsas.

The decomposition of the TLS matrix makes it mogelieit that these different taxes usually affect a
selected number of users or products. For exai#\&, is paid mostly by the household sector and the
budgetary institutions. The excise tax matrix iges only the quantity based 'EU-harmonized’ excises
taxes on alcoholic beverages, tobacco productsnaotdr fuels. The custom duties concentrate on the
manufacturing products, notably on textile, chemead food products. Finally, even the seemingly
rather mixed group of 'other taxes on product®gmaty affects only a few products in most of the EU
countries, although the scope of the tax may vampss countries. Taxes such as e.g. the 'general
turnover tax' which affected many products are afigerved in a limited number of countries. Sirhyla
the subsidy matrix proved to be also rather spaieplicit) indirect subsidies are provided by the
governments only to a limited products and usess Téature we exploited fully in our estimation
process.

The decomposition drew on a large set of auxildata beyond the SUIOTs and TLS matrices.

The estimation process consists of the followingnnphases:

1. Estimating theow-totals (totals by products) for the component matricdsSTayers),
2. Estimating satisfactoriyitial matrices (priors) for each TLS layers,
3. Elaborating aentropy-model to simultaneously and consistently estimate th8 Teyers.

The above phases consisted of the following detaileps:

2.1.1. Estimating the row-totals of each TLS layers

In estimatingthe row-totals of each TLS layers we could mostly use the 'ExBieeenue Tables' and
‘National Tax List' data (NTL) of DG TAXUD, the Eastat's national accounts database and various
publications of the national statistical officas,particular their sometimes more detailed Supply dse
tables and occasionally available tax/subsidy roadti

Fortunately, in most MSs thether product taxes are not too significant and in most MSs there are
only a few such tax categories. These are listeddarNTLs. For each country each such tax catelgady
to be allocated to products. In most cases (gamhén, insurance tax, coffee excise tax, fees dryen
tickets, etc.) this was straightforward. Howevemny of other types of taxes (notably stamp duties,
general sales taxes, environmental taxes, the Ramdspecial fees"”, or the Spanish "duty on specifi
means of transport" and "excise duty on certainomga products”) needs further studies to refine ou
assumptions about the affected products. For Hynipar allocation (matching) was based on many data
sources which will be presented in the followingtsms of this paper.



Unfortunately, apparently the statistical officelstibe member states are also somewhat puzzled
about the affected products (especially if they expected to allocate even the second-hand products
related product taxes to the use of the currentcesu- production and imports — of products). Sihce
has become obvious that even in the case of sitakas the MSs allocate them to different prodaots
users (e.g. the German Statistical office alloc#tesduties on acquisition of property to the Lé@ed
"legal services,...", while the Hungarian Statisti€dfice allocates it partly to construction, parttythe
motor vehicles) we have to take into account tresmunting differences in the estimation method by
allocating them directly to the corresponding oélthe (other product-tax) matrix.

2.1.2. Estimating the prior matrices for the TLS layers

The construction of the initial subsidy- aWAT-matrices required much attention. In the case of the
VAT-matrices we first estimated théAT-base matrix. This can be formalised as follows:

Let u;; be the components of the Use Table at basic priteseu;; represents the intermediate
consumption of the industries (i.e. commodity ived and industries in column j) and the columnteec
of the final consumption (commodities in rowand a final consumption in column j). In addition letX;
andXn; be the total output and the non-market outpuhefdommodityi andX; andXn; be the same for
industry j. Data on non-market output can be found in theo&at Supply Tables by industry (see
reference below). Here we use t§éXn; shares as proxy for the unknowgiXn; shares. Letm be the
total import of commodity.

The table for demand liable to VAT (i.e. the taxsbaipon which the VAT rates must be applied), B,
can therefore be written as:

] ) X?’li X?’lj
j = industries - b= (1 — )uij V.

X;+m; X;
Xn;
Rt )

For the investments the VAT-bases are estimatexdsimilar way as for the final consumption but
then these are adjusted proportionately by couatry product (investment good) specific adjustment
factors representing the share of VAT-exempt irssin the demand for the investment goods.

In addition, the estimation of the effective VATdeatook into account the share of the black
economy, the various thresholds, exemptions, disispuser-specific VAT-rates, and other facts sash
whether VAT is accounted on the inventory changebsthe exports.

In the case of thaubsidies even the totals by products are normally missirognf the official
statistics so that to distribute the total subsidienong the elements of the subsidy matrix prioEdR
average subsidy matrix may be used. In additioomade sure that elements of the subsidy matrix shoul
be at least as big in absolute value as the negakements of the net tax matrix.

The not directly allocated (see the accounting eatiens)other indirect taxes by branches could be
allocated to the individualse(r)s proportionately to the corresponding rows of tree (or 10) table.

Similarly, to distribute the gas and coal relategnionizedexcise taxes (and the electricity related
excise taxes) we use the proportions of the rot@imining sector in the Use (or |0) table. Disitibg
the alcohol-, tobacco- and refinery-products relaexcise taxes among use(r)s will be a more
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complicated procedure. First by using availableadat reference countries (Czech Republic, Hungary)
we computed the user-specific alcohol- and tobaeaose taxshares in the total expenditure on the
‘Food, alcohol, tobacco’ (CPA10-12) products angl tiser-specific motor-fuel excise-tax liashares in
the total expenditure on the refinery products. nmhese shares wesealed-up by the corresponding
consumption levels. Finally, these rough or ‘woulb®” excise tax estimates weradjusted
proportionately to the corresponding (alcohol-, tobacco- or médet-related) total excise tax revenues.
Naturally, based on available direct informationtbe structure of the tax revenues, it was necgssar
to enforce certaioaps on the (user-specific) other product taxes andsexax estimates, but since these
"other taxes on products" are more complex and thechanisms are less clear, it was more diffitult
identify a proper tax base to compute the reaserlabler and upper bound of the implicit tax rates.

2.1.3. Elaborating an entropy-model to re-estimate the TLSayers

The constraints on the individual matrix elemerftshe entropy model was based on the (usually
scarcely) available data such as TLS layers availisbofficial statistics. The adding-up, balanciagd
inequality constraints of the entropy model serasctonsistency checks to guarantee that the estimat
TLS layers are fully consistent with the availablatistics, accounting methods and known tax r(des
the implicit effective VAT-rates should be lessritthe standard rate).

The objective function (or penalty-function) to fénimized was a quadratic relative distance. When
computing the ratios of the estimated variablestaed priors in the objective function, we addedbth
the numerator and the denominator a small valge Qel), which allows 0O prior-values to turn to pes
if necessary.

Since data availability, accounting methods and téhe system are heterogeneous across the EU
Member States, the general entropy model had te talo account country-specific constraints and
adjustments in order to be applied to all countries

Despite the above-mentioned difficulties the engropodel seems to produce reasonable results
(even for the subsidy matrix). Investigation ofstnevealed that this is due to large extent tddbethat
in most cells (one cell representing the use dargproduct by a given user) the available 'netftgure
contains only one or two types of taxes (the offie8 layers are zero), therefore the minimizationhef
relative distance (objective) function pulls thestdbutable tax/subsidy amounts to the right cells
(position) of the relevant TLS layer matrices, ewsithout being informed about the precise tax
mechanisms.

2.2.Transformation of the TLS matrices

The TLS tables need to be transformed so as tohnthte GTAP submission requirements. These
require the submission of the domestic and impootipcts related TLS tables in GTAP-sector break-
down only but not the TLS layers. However, to bkedb estimate the TLS tables in GTAP-sector break-
down reliably we had to transform its componerag€ls) separately. The necessary steps of thegzoce
can be summarized in the following subsections:



2.2.1. GTAP-profile cleaning of the TLS layers

Since the sector break-down of the I0Ts and TLSrioest are rather different from that of the
GTAP, the transformation should include the coneersrom the 64 10T sectors (based on the NACE
2/CPA 2008 classification) to the 57 GTAP sectéfswever, at this (usually 2-digits) (dis)aggregatio
level the correspondence between these IOT seatatshe GTAP sectors is not straightforward. While
the 'one-to-many' and 'many-to-one' type correspoces could be dealt with by (dis)aggregation, one
has to eliminate the 'many-to-many' type corredpanes by a procedure called 'GTAP profile-cledning
of the 10T sectors. This means the use of annmdiate classification (IMC) for which neither the
IOT<->IMC nor the IMC<->GTAP mappings contain matoymany correspondences.

For the GTAP profile cleaning of the TLS layers (gfhpractically means the reallocation of certain
subsectors to others) we used the output valuesharmile for the import taxes the HS foreign trade
statistics-based import shares, assuming thatedléocable (usually not too great) components hhee
same tax rate as the remaining part of their rés@esector (preliminary review of the list of tlees
reallocable subsectors suggest that usually thigeisase).

2.2.2. Transformation of the GTAP-profile cleaned TLS layes

To transform the GTAP-profile cleaned TLS layers36AP branch break-down we used — also as a
default - the category-, country- and use(r)-spetitinsformation coefficient/share matrices which were
computed by integrating various statistics, like HS-foreign trade statistics, the Structural Bess
Statistics (both downloadable from the Eurostatinenistatistical database) and the earlier GTAP
databases, which were used for the similar tramstion of the domestic and import IOTs (see more
about this in Rueda et al., 2016).

However, in each case — in particular in the cdgdealcohol and tobacco-related excise taxes - it
was considered how different the tax/subsidy ratese across the components (GTAP-sectors) of the
given IOT sectors.

2.3.Reconciliation of the transformed TLS layers

After estimating priors for each transformed TL$els an entropy model was elaborated and applied
again which reconciled the transformed TLS layeith ihe aggregate TLS matrix and other external
indirect tax data and which imposed all balancaiireqnents and other constraints (implicit tax rates
proportions, etc.) on the model estimates of th8 Tdyers in GTAP-sector break-down.

To test the prospects of refining the method arsdlte, a partly different pilot-entropy model for
Hungary was elaborated in order to take into actthenvery specific characteristics of its tax eyst

2.4.Split of the TLS layers into domestic and importeduses-related components

Finally, to meet the requirements of the GTAP sugsion we split the entropy-model estimated
(“transformed”) TLS layers into domestic and imaltuses-related components. For this we considered
the following:



1. Import duties are rather small and only levied arEE) imports of material products.

2. Other taxes on product (without the excises andntipert duties) are also rather little in
almost all MSs. From the NTLs we know what typeéaxfes are behind these figures,
therefore it is not too difficult to find out wheghthey are related to domestic products only or
to the imports or both (note, that in the NTL migk&s also filled in the cells for the "other
taxes on imports"!).

3. Subsidies, which are also relatively small and eotr@ated to a few products and user, are
related (almost exclusively, with energy productsyrbe the most important exception) to
domestic products.

4. As a consequence of the above facts it is featbdeparate the exclusively import- and
domestic- products related taxes, while the relevi®d on both (irrespective of their origin,
or in modelling terms the composite good is taxeditstanding examples are the VAT and
the excises).

Therefore, the remaining challenge was to distebtlie ‘origin-indifferent’ taxes (i.e. which are
levied both on the domestic and import productsyvben import and domestic uses. This could be done
in each cell of the given TLS layer-matrix proponately to the shares of the corresponding domestic
and import uses.

3. The case of Hungary

3.1.0verview

We have carried through this exercise for Hungauyere both all the mentioned official statistics
were available for 2010 and from where we couleirex considerable methodological information and
further unpublished data to be able to estimategibde ‘prior’ VAT- and other indirect tax matricesen
before reconciling them with the official gross it tax matrix. Altogether 38 data sources wesedu

We had to reconcile the independently estimatedsexax-, VAT- and other indirect tax-matrices
with this gross indirect tax matrix. For this antrepy-model was used which after imposing certain
accounting identities, ceilings (for the commodgygecific implicit VAT-rates) and shares (e.g the
households and investment's share in total VATwaes) minimized the squared deviations of the
estimated figures from the initial ones.

The estimated figures mostly seem reasonable andrtiopy-model made the balancing so that did
not modify the initial values too much.

Note, that the staff of the Hungarian StatisticHfic®@ compiles similar 'initial' matrices for theam
components of the indirect taxes but they do tHanging only for their sum (the aggregate grosaeir
indirect tax matrix) and do not compute separatel'f(i.e. consistent with the others) VAT-, exeisetc.
matrices. In any case, they do not disseminateetir@tal' tax matrices, which is understandald¢ anly
by imagining their possible weaknesses, but morpomantly because official statisticians — unlike
researchers - cannot take responsibility for saoft' 'figures. Moreover, these 'initial' tax magscare
compiled partly from casual pieces of 'insiderbinfiation and ad-hoc assumptions which they areéaaot

willing to disclose.
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In any case, it would be useful to have accesdse 'official' 'initial' tax matrices to check and
refine our method, but our primary goal was notdmpute the statistically most accurate tax madrice
only for Hungary, but instead to elaborate a methedgeneral (and as independent of these casual
individual data) as possible which can be usedther countries and years. We also wanted to iyenti
the underlying mechanisms (primarily those whicé #reoretically sound) as much as possible, so that
they can be built into the GEM-E3 and other muttiseal models.

3.2.Data
To estimate the TLS layers for Hungary the follogvinain data sources were used:

[1] The Net Tax matrix for 2010 in HUF (HU Addit tables_10s.xIsx file30" sheet) compiled by the
Hungarian Central Statistical Office (HCSO)

[2] The Subsidy matrix for 2010 in HUF (HU Addit tables_10s.xIsx file634' sheet, ) compiled by the
Hungarian Central Statistical Office

[3] Supply- Use- and Input-Output tablesfor 2010 in Euro (Suiot10HU.xIsx file)

[4] Use tableat basic prices (HU Addit tables_10s.xIsx fil&B810' sheet)

[5] GTAP9 pre-release (basedata.hrx file converted to baaeyiit file by Bert Saveyn)

[6] 2011 exchangeates against the USD (pa.nus.fcrf_Indicator_en_exceklg2part of the World Bank
Development Indicators)

[7] 2010 exchange rateagainst the Euro (AMECO13.xIsx file)

[8] European CommisssiorExcise Duty Tables — Tax receiptdEnergy products and Electricity,
Alcoholic beverages, Tobacco) — publication of #@ Directorate General Taxation and Customs
Union (TAXUD) in July 2012 (excise_duties_energyoguicts_en.pdf, excise_duties_alcohol_en.pdf,
excise_duties_tobacco_en.pdf), Ref 1.035

[9] European CommisssiorExcise Duty Tables — Part 1l — Energy products andElectricity —
publication of the EC Directorate General Taxataod Customs Union (TAXUD) in January 2010
(excise_duties-part_Il_energy_products-en-2010,Ef 1.030

[10] National Accounts Data 2010-2012 (non-financial accounts, 'nasa_nf _tf) tlie Eurostat
Downloadable Statistical database (nasa_nf tr Hii®-xIs file; in national currency:
nasa_nf_tr_2010-Nac.xIs)

[11] Investment by institutional sectorsdata of the Eurostat Downloadable Statistical lokta (INV-
EU-nasa.xls file)

[12] Environmentally Related Taxes Fees and Charges - Revenues raised by enviroalhyerglated
taxes for selected countries - Data of the OECD aluee
(http://www2.0ecd.org/ecoinst/queries/Query 2.aspy@ix=2) (EnvTaxHu.xIsx file)

[13] Consumption expenditure by COICOP-categoriesof the Eurostat Downloadable Statistical
database (nama_co3_c_eur.xls file)

[14] Main national accounts tax aggregateggov_a_tax_ag] of the Eurostat Downloadable Statik
database (gov_a tax_ag-Euro.xls file)




[15] Detailed list of taxes and social contributiongccording to national classification —Excel fillU-
TaxRev-ntl_release_20120510.xls file containing ntoyu specific sheets) downloaded from the
http://ec.europa.eu/taxation_customs/taxation/ggn/économic_analysis/tax_structures/article 5985

en.htmhomepage of TAXUD

[16] CASE (Center for Social and Economic Reseaf2i14]: 2012 Update Report to the Study to
guantify and analyse th&AT Gap in the EU-27 Member States' - report commissiobgdthe
European Commission (DG TAXUD) and published in %, September 2014
(TAXUD/2013/DE/321, FWC No. TAXUD/2010/CC/104 EC MAgap) (vat_gap2012.pdf)

[17] European Commisssion [2012)AT Rates Applied in the Member States of the European
Community — Situation at 1st July 2010' - Taxuq2010)477911 — EN publication of the EC
Taxation and Customs Union (vat_rates_en-2010.pdf)

[18] European Commisssion [2004]: TAXATION PAPERSVAT indicators' - working paper (No.
2/2004, DOC TAXUD/2004/2004—EN) — publication ofetfEC Directorate General Taxation and
Customs Union (vat_indicators.pdf)

[19] Reckon [2009]Study to quantify and analyse the VAT gapin the EU-25 Member States, study
report written for the DG Taxation and Customs WnfdAXUD)( VAT-reckon_report_sep2009.pdf)
[20] Schneider: The Shadow Economy in Europge 2010, Johannes Kepler University of Linz,

publication of the A.T. Kearney consulting firm

[21] Magyarorszag Nemzeti SzamlaiNational Accounts Hungary 2009-2011Hungarian Central
Statistical Office, 2012 (monsz0911.pdf)(see taBl@s2., 4.1 and 8.1.2. on the non-market outpyts b
branches and institutional sectors, on the outpgbwernment sector and on the investment by types
of investment goods and institutional sector)

[22] '2011. évi CXXXIIl. térvény A Magyar Koztarsag 2010. évi koltségvetésének végrehajtasarol’
(=Law No. 133. on thexecution of the 2010 Hungarian State BudggtMagyar Kdzlény, 121. szam
(Zarszam10-mk11121.pdf), 2011 october 19. (see $8§66 on the environment protection product
charges)

[23] 2" Supplement for the Government Budget Report of Hugary for 2010 (Zarszamadas2010-
42mell.pdf) (see the break-down of the VAT to haogshvestments and other expenditures)

[24] Tax expenditures' Supplement of the Government Budget Report of Hungary for 201
(Zarszamadas2012-adokedvezmenyek.pdf) (see theeetasi refunds)

[25] Allami Szamvewszék [2011]: 'Jelentés a Magyar Koztarsasag 20M0. kéltségvetése
végrehajtasanak elléreéséél’ (National Audit Office:Report on the supervision of the execution
of the 2010 Hungarian State Budg@t1117 T/3927/1 2011 August, (Asz-Kv10.pdf) (sege@ 77 on
the excise tax refunds)

[26] MOL Eves Beszamol@®010 (MOL eves jelentes hu.pdf) (see pages 6&nd071)

[27] MOL-CSOPORT Eves Jelenté2010 (MOL-EvesJelentés2010.pdf) (see page 144)

[28] NAV Evkényv 2011 (2011 Yearbook of the National Tax Authority
(NAV_Evkonyv_2011.pdf), Budapest 2012 (see pager3he break-down of the surtaxes payable by
certain industries)




[29] 'KisadOkbdl szarmaz6 bevételek alakulasa 2@i@en’ (Revenues from small taxes in 2030
Addvilag , Vol. XV., No. 11. (2011 October) (seegpeB6 for the innovation tax)

[30] 'Az egyszerisitett vallalkozéi ado alanyok dmeagi teljesitményének jellemzdi a 2008. évi
bevallasok tapasztalatai alapjan’ (=Business ctarstics of the enterprises falling under the
simplified corporation tax based on th€008 year's tax returnd - Adovilag , Vol. XIlil., No. 11.
(2009 October) (see page 38 for the simplified ctapon tax)

[31] 'A 2010. évi SZJA-bevallasok teljes kdrénekogb értékelése' (=Comprehensive analysis of the
2010 year's PIT returng — Adovilag, Vol. XV, No. 12 (2011 November), éspage 38 for the real
estate rent income)

[32] 'Energiagazdalkodasi Statisztikai Evkonyv 20082arbook of Energy Statistics 2008 Energia
K&ézpont Nonprofit Kft. Energia Informéacids Igazgséd, Budapest, 2009 november (Evkonyv08.pdf)

[33] Company tax returns by industries data delivered by the National Tax Authority ircgl (built
into the TASA sheet of the AddRAS10teaor08.xIsra)fil

[34] MVM Csoport Konszolidalt Eves Beszamol6 20:0YM Group consolidated financial report
for 2010 (mvm_konsz_jel 2010.pdf)

[35] Magyarorszag nemzeti szamlai, 1995-2018gtonal Accounts Hungary, 1995-2018 published
by the Hungarian Statistical Office on"1Kovember, 2014

Further methodological and numerical informatiorswsétained from the staff of the HCSO's Input-
Output Department (in particular on the VAT, 'dgtien acquisition of property’, import duties,
environment protection fees and sector specifiegax

In addition we used various methodological sounegmarding the mechanisms of the individual
taxes. These we will list in the references seddibtihe end of the paper.

3.3.Estimating the excise tax matrix

Since only a few products are liable to excise saikavas reasonable to start the estimates of the
individual tax matrices with this. In fact, thereaynbe many less significant excise tax-like (not
refundable quantity based) taxes, but we decideddade into the excise tax matrix only the sdezl
'EU-harmonised’ excises, i.e. the excise taxedawhal, tobacco and fuels. For these harmonisedexc
taxes the TAXUD publishes both the rates (see[8]y.and the generated revenues (see [8] and [15]
which however, occasionally slightly differ, prolallue to different stage of revision). These TAXUD
publications, however, only display the total rewerof the given taxes without showing their break-
down by users.

In the pre-release of the GTAP9 [5] one of the GTg&etors is the 'beverages and tobacco' which
exclude most of the soft drinks (juices are inaliger food products' sector) and thereby can bardegl
to be a good proxy for distributing the alcohol d@oldacco excisés

1 Note, that in many EU-countries wine is excisegagmpt, which on the other hand weakens he ctioelaf the deliveries
of this sector and the excise tax paid by the users
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Based on these initial considerations we elaborditfdrent methods for distributing among users
the excise tax revenues for the various fuels hadeverages and tobacco. These are summarisee in t
following subsections:

3.3.1. Motor fuel excise tax revenues

Fortunately, for Hungary we now have the 'Use tafidasic prices compiled for the TIMESUT
project [4]. This was the basis of estimating tleige tax base by users, which has been done by the
following steps:

In the first step we extracted the figures (row}hs# 'Use table' diasic prices’ [4] for the deliveries
of the 'Coke and refined petroleum products' tovligous usefs Then using [32] we corrected these
figures by the likely share of the consumption tod excise tax liable liquid fuels. In other words)ce
heavy fuel oil, kerosene (petroleum), bitumen (ugmdroad construction) coke, LPG and the non-
transportation use of the refinery products are lradile to the excise tax, therefore we removed a
proportionate amount of the deliveries of the 'Cakel refined petroleum products’. By doing this we
computed a proxy to distribute tlyeoss excise tax revenue, which we define as the suthefactual
revenues and the refunds (tax expenditures). @athe excise tax refunds were found in [24].

In the next step we distributed the gross (or audedh liquid fuel excise tax revenues across users
(industries and final uses). Finally, in the cadethe affected industries (agriculture, rail andteva
transport) we subtracted the excise tax refunds fittese estimated gross liquid fuel excise taxmege
figures.

The resulting figures seem to be plausible, aftemgaring them with other data sources. For
example, and most notably, we knbthat the excise tax content of the motor fuel giie about 1/3.
Comparing this with our implicit 34 % estimate tbe household consumption (which is the ratio ef th
estimated 1100 M euro tax and the 3209 fuel consompt users prices, as found in the Use table [3]
one can see the unexpected accuracy of our fuedesdistribution method.

3.3.2. Other fuel related excise tax revenues

Since in Hungary both electricity and natural gaidble to the harmonised excise tax [8] although
the tax rate is low, we distributed the relatedigxtax revenues among users separately for towieity
and the gas. For this we used the figures of thheegsponding rows of the GTAP9 commodity flow
matrices (valuated at 'market prices’) as proxs@s;e only in this database the gas production and
distribution is separated from the crude oil praghrcand electricity and heat generafion

Then we transformed the estimated data from GTARO (Nace 2) sector break-down by the
transformation coefficient matrix we elaborated this purpose. In the resulting excise tax matnx i
Nace2 break-down the gas-related excise taxes appdélae row of the 'Mining and quarrying' branch

2 for the road transport sector we took into accaunhy the deliveries of the domestically produceut psince the import in
this case is the 'bunker fuel', i.e. which is bitauigto the country in the tanks of the vehiclésrefore are not taxed in
Hungary

3 for example from thattp://topceg.info/tartalom/az-uzemanyagok-afajaesedeki-adoja-hazankban-es-az-eu-babsite
4 Although the implicit structure of the deliveriekthe latter does not seem to be reliable (98%vshap in the household
consumption)
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together with the excise tax on coal, which wasreded in a similar way (distributing the mere 15 M
euro excise tax revenue proportionately to the GTAR on coal consumption, and then transforming it
to Nace2 break-down).

3.3.3. Tobacco and alcohol related excise tax revenues

Only in the GTAP database the ‘alcoholic beveragestobacco' appear as a separate branch, while
both in the Nace 1 and Nace 2 classification b&edstat IOTs these commodities are included in the
'Food products, beverages and tobacco productschrd herefore, similarly to what we did in the €as
of the 'other fuels' we distributed the relatedisxdax revenues across users proportionately éo th
GTAP9 data.

Although we eventually decided to use the GTAP&dae found some odd figures among the data
on the deliveries of the 'alcoholic beverages atddco’ branch. In particular, the 'other animabprcts'
(‘oap’) allegedly used 142 M $ of 'alcoholic begesa and tobacco' products. This 142 M $ figure,
amounts to more than 5 % of the gross output.

Therefore we just discarded the 142 M $ figure fribve proxy tax base of the alcohol and tobacco
excise taxes.

After distributing the alcohol and tobacco relatettise taxes to GTAP branches and final demand
categories we transformed the results to I0T/Nabe2ak-down by the standard GTAP9->Nace2
transformation coefficient matrix. However, as aception (from the use of the shares of this mairix
the case of the distribution of the estimated adt@nd tobacco related excise tax paid by theétrad
sector, we assumed that 80 % was paid by the 'ancdation and food services', while the rest wad pai
by the 'retail trade services'.

Note, that eventually we estimated that more tha®32 M of the total 1204 M euro) of the alcohol
and tobacco related excise tax is paid by the hmlds. Should we get a more accurate figure fa thi
share, we could modify our estimate accordingly.

3.4.Estimating the VAT matrix

The method of estimating the VAT-matrix was predityilar to the one used for estimating the 2004
and 2007 VAT for the EU-countries and which is diésd in Revesz [2013]. For 2010 we mostly started
from the Use table's figures ([4] in the case & thottom-up' approach and [5] in the case oftth '
down' approach) to estimate the VAT-base for tlvidual products and users. VAT-rates were taken
from TAXUD [17] and carefully allocated (matcheditvthe 64 Nace2 branches of the SUIOTSs.

When applying the method of Revesz [2013] for 2CifH concretely for Hungary, certain
modifications were also necessary/possible.

The main differences in the two approaches camuberarized as follows:
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1. We took into account the estimated share ofbilaek economy (only which is imputed into the
national accounts and SUIOT figures) the outputloich does not pay the VAT, and after the input
of which the VAT can't be claimed back.

2. We took into account that the own-consumptiothefgovernment services (i.e. the government secto
produced market or non-market services used adsrnipuhe non-market services or delivered to
the government consumption) are not taxed (e.gtify@ut of the national TV channels)

3. We took into account that the VAT-rate may difecross users (e.g. a lower rate applies the
pharmaceutical products delivered to governmenswamption than the average VAT-rate of the
branch as a whole; within the 'electricity-, gasd &eat supply' the households consumed district
heat has only 5 % VAT-rate).

4. We took into account that the exempt part of db&veries concentrate in special uses (e.g. bocia
housing, social care, actual housing rentals pgithb households, 'travel agency, tour operator and
other reservation services and related services')

5. We took into account the under-threshold enisgprdo not pay VAT (e.g. in the 'other personal
services')

6. The estimation method of the fixed capital inent related VAT was completely revised so that fo
each investment good the share of the VAT-liabk¢ was estimated separately based on the above
considerations and in particular the share of hooisls and the government in the demand for them.

As far as the housing investment is concerned?3h \ve found data on the related VAT. In the case
of the vehicles delivered for investment we assuthatl— in value - half of them are passenger aties
which the VAT cannot be claimed back even if comgaibought them.

The deliveries of the agriculture branch to investinwas assumed to be VAT-exempt, since
presumably they were mostly own-account investrientincrease of livestock and plantations) - thee
method of the Reckon study [19] (page 80, sectBf+257). In any case, the 'output for own final' ase
the agriculture was about 159 M euro [21] whiletiie Use table [3] 194 M euro is accounted as the
sectors delivery for investment.

In the case of the 'Computer, electronic and oppoaducts' delivered for investment, the share of
the enterprises (i.e. the VAT-exempt share) wasnastd by the share of the enterprises within the
'investment of computer softwares' category [21].

In the case of the household consumption, whererdit to the Supply table the trade margin has a
high share (electronic goods, food, furniture, Jetwe estimated the VAT-base starting from the
purchasers price. Correspondingly, for the whaéeaad retail trade branches we set the VAT-cortént
the trade margin to 0 by setting the VAT-rate to 0.

In the case of the intermediate consumption of ouaribranches (e.g. Scientific research and
development, Other personal service activities)had to realise that the VAT-exempt and VAT-liable
parts of the branch have characteristically diffiéieput-intensity and input-structure. Therefore kad
to estimate the related non-refundable VAT by tgkihis into account, although in a rough way, by
adjusting the 'market-share’ of the output suitably
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For example, in the case of the ' Other personaicgeactivities' a higher market share is assumed
by assuming that households and NPISHs part isitdssmediate input intensive (more labour and
capital intensive), thereby leaving a larger sldr@put-VAT refundable.

3.5.Estimating the matrix of the 'other indirect taxes'

Since 2010 many new type of taxes (although sosenmble the medieval taxes) were introduced in
Hungary. Many of these mostly branch-specific (eere company specific) taxes count as income or
production taxes in the SNA, but quite a few amessified as indirect taxes. Together with the hithe
existed other indirect taxes (most notably the llaodustry sales tax) in 2010 these indirect taxesle
4.2 % of the GDP. The peculiarity of this (in th&)eextraordinarily high share is that it has inc@@
continuously: from the 3.9 % level in 2009 to thé % share in 2013. Note that in 2010 in the Els¢he
taxes in average made 1.6 % of the GB® that Italy came second with its 3.1 % shareshlitagging
far behind the Hungarian figure. Also note thathimitthese other indirect taxes (which by usingrthei
SNA codes can be defined as the D214-D214AA diffee¢ in Hungary the D214l coded so called
'‘General sales or turnover taxes' is so overwhgnhat it alone made up 3.3 % of the GDP. It stiv
adding that this tax is almost unknown in the @sthe EU, since of the 4017 M euro total reventie o
these 'General sales or turnover taxes' 3147 wheacta by the Hungarian state, while the others
received only 870 M euro [14].

Based on the above facts we may reasonably exXpegcf tve manage to find out the mechanisms of
these 'General sales or turnover taxes' in Hungarg, succeed in estimating the matrix of the tothe
indirect taxes', the elaborated method can be safidyy applied — mutatis mutandis — for other EU-
countries, where presumably the indirect tax syssemuch less intricate.

To highlight the problem in the following table vpeesent the components of these 'other indirect
taxes' in Hungary for 2010:

Table 1. The components of the other indirect taxésungary in 2010

Name SNA code inMHUF | inM€

Company sales tax D2141A 443093 1608
Simplified corporation tax (without its VAT part) D213IBb+ D213IBc 71843 261
Duties on acquisition of property D214CA 77618 282
Innovation contribution D214I1C 22405 81
Import duty D2121 33420 121
Environment protection fee (on imports 2039 M HUFP214AB+D2122CB 17274 63
Sector specific other taxes D2141E 340344 1235
Of which: Car registration taxes D214D 30039 109

5 See my calculations in the Al141:BK143 range ia Trables' sheet of the VATmod10HU.xIsx file) based10] and [14].
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Taxes on entertainment (Cultural contribution) D214E 1096 4
Taxes on |otteries, gambling and betting D214F 62718 228
Tax on public financed medicial products D2141D 28104 102
urtaxes payable by certain industries D2141E 191304 694
Alcohol production duty D214LA 3021 11
Forestry fund tax D214LB 284 1
Nuclear contribution D214LE 23128 84
Sugar duties (levy) D214LG 650 2
Other indirect tax, total 1005997 3652

Source: [21], 'OthindTax' sheet of the VATmod10kek file, SNA codes are from [15]

We have already mentioned the biggest componeatiodal tax on company sales revenue, which
makes almost half of the total. The second largestponent, the 'sector specific other taxes', hewes
a rather heterogenous category, therefore we d¢isplits subcategories. Of these subcategories, the
'surtaxes payable by certain industries', which stake 19 % of the total 'other indirect taxes'still
quite heterogenous, as one could guess it fromatse. Unfortunately, the standard national accounts

publications ([10], [[14], [15], [21]) do not shothie further details of this subcategory.
By consulting additional sources we identified thikowing sub-subcategories:

Table 2. Components of the 'surtaxes payable bginendustries' in 2010

Name Source iNnMHUF | inM€
Surtax on financial institutions [21] 39611 144
Surtax on retail trade [28] 28942 105
Surtax on telecommunication companies [28] 58576 213
Surtax on energy suppliers [28] 64175 233
Of which on: Electricity and heat supply Computed residually 121
Own estimate (with 1,05%
Gas supply tax rate) 66
Own estimate (with 1,05%
Refinery industry tax rate) 46
Other energy suppliers ?
Surtaxes payable by certain industries, total 191®! 694

Source: 'OthindTax' sheet of the VATmMod10HU.xIde& fi

We also learnt that of the 39611 M HUF surtax amafficial institutions 38000 was paid by the
insurance companiés As far as the surtax on energy suppliers is eored it was impossible to find

6 http://www.biztositasiszemle.hu/cikk/elemzesekéatikusan_csokkent_a_hazai_biztositok_jovedelmemnd@7.html
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consistent data on its break-down by energy inthsstiTo separate out the gas- and refinery supply
related components of the 'surtax on energy sugphee multiplied by their respective sales revenue
(approximated by the total supply at basic pricethe Supply tabfe[3]) by the 1.05% official tax rate
(see Leitner [2013], p. 13.). The resulting 66 &&dM euro figures correspond to 18.1 and 12.7 Bin
HUF, which is fairly consistent with the 19.4 BIUH paid by the MOL alone for its both profile.

Similarly it was impossible to find direct data thre 'electricity and heat supply' related component
of the surtax. Therefore we computed the 'eletyrend heat supply' related surtax residually.

3.5.1. Allocation of the 'other indirect taxes' to branches
Since the dimension of the tax matrices are comiydyi agent (industry and final use/r/s) we had to
estimate an 'other indirect taxes' matrix of thmea@imension. The row-totals of this matrix reprédbe
commodity break-down of the 'other indirect taxetted to the supply of the given commodity. la th
following subsections we present the method ofallecation of the individual components of the &th
indirect taxes' to such defined (i.e. by commodjtpups) branches. The results can be seen in the
following table:

Table 3. Allocation of the 'other indirect taxes|OT branches

” Note that unfortunately, but allegedly accordingie Eurostat methodology, in the Input-Outpbteaompiled in industry-
break-down the imported gas is shifted to the itrghusf its main domestic producer, i.e. to themefy industry / C19/ or to
less extent to the gas distribution /D35/)
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Other | Company™ Simplified Duties on" Innovation Import  Environm™ Sector
indirect tax | sales tax corporatio acquisitio contributi duty ent specific
by n tax n of on protection  other
commodity, property fee (on taxes
total, imports
computed as 2039 M
sum of HUF)
components
PRODUCTS (CPA*64) code
components of the other taxes (se also in EU-TaxRev-ntl_release_2012.xls)
\ in BIn Na.c 1005997 443093 71843 77618 22405 33420 17274 340344
\" Million € -> 3652 1608 261 282 81 121 63 1235
Products of agriculture, hunting and related senices | AO1 20| 17 0 2
Products of forestry, logging and related senices A02 7 3 2 0 1
Fish and other fishing products; aquaculture products] A03 0 0 0 0
Mining and quarrying BO5 81 15 0 1 0 66)
Food products, beverages and tobacco products C10 77 57 1 2 3 13|
Textiles, wearing apparel and leather products C13 21 10 1 0 9
Wood and of products of wood and cork, except furnit{ C16 6| 4 1 0 1
Paper and paper products C17 19 6 0 0 1 1T
Printing and recording senices C18 13 7 0 0 0 5
Coke and refined petroleum products C19 90| 14 0 1 10 19 46
Chemicals and chemical products Cc20 29 16 0 1 12
Basic pharmaceutical products and pharmaceutical p| C21 134 25 0 1 7 10i
Rubber and plastics products Cc22 44 23 1 1 7 13
Other non-metallic mineral products C23 17 13 1 0 2
Basic metals C24 17 12 0 1 4
Fabricated metal products, except machinery and eqy C25 46| 36 3 1 5
Computer, electronic and optical products C26 58 31 0 4 22‘
Electrical equipment c27 56| 13 0 1 24‘ 1§
Machinery and equipment n.e.c. C28 45 43 0 2 0
Motor vehicles, trailers and semi-trailers C29 229 57 0 54‘ 3 5‘ 109‘
Other transport equipment C30 4 3 0 0 1
Furniture; other manufactured goods C31 12| 8 2 0 2
Repair and installation senices of machinery and equif C33 16 13 3 0 0
Electricity, gas, steam and air-conditioning D35 306 92 6 3 205‘
Natural water; water treatment and supply senices E36 11 11 0 0
Sewerage; waste collection, treatment and disposal a| E37 17 16 1 0
Constructions and construction works F41 399 157 9 227] 5 0
Wholesale and retail trade and repair senices of moto G45 37 25 1 11 0
Wholesale trade senices, except of motor vehicles ar| G46 139 137 1 0 0
Retail trade senices, except of motor vehicles and mq G47 168 52 12 0 0 105)
Land transport senices and transport senices via pipq H49 45 41 0 4 0
Water transport senices H50 0 0 0 0 0
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Other Company" Simplified Duties on" Innovation Import  Environm™ Sector
indirect tax | sales tax corporatio acquisitio contributi duty ent specific
by n tax n of on protection  other
commodity, property fee (on taxes
total, imports
computed as 2039 M
sum of HUF)
components
PRODUCTS (CPA*64) code
components of the other taxes (se also in EU-TaxRev-ntl_release_2012.xls)
\ in BIn Na.c 1005997 443093 71843 77618 22405 33420 17274 340344
\" Million € -> 3652 1608 261 282 81 121 63 1235
Air transport senices H51 2 2 0 1 0
Warehousing and support senices for transportation | H52 84 82 1 2 0
Postal and courier senices H53 15 14 0 0 0
Accommodation and food senices 155 20 17 1 2 0
Publishing senices J58 12, 12 0 0 0
Motion picture, video and television programme produq J59 10| 8 0 1 0
Telecommunications senvices J61 272 58 0 1 0 21?:
Computer programming, consultancy and related ser J62 45 41 2 1 0
Financial senices, except insurance and pension fund K64 70 i 54 0 10 0 6
Insurance, reinsurance and pension funding senices, | K65 153 13 0 3 0 13§
Senices auxiliary to financial senices and insurance { K66 25 17 6 2 0
Real estate senices (exluding imputed rent) L68 83 65 16 2 0
Imputed rents of owner-occupied dwellings LIR 0 0 0 0
Legal and accounting senices; senices of head office| M69 150 43 105 1 0
Architectural and engineering senices; technical testi| M71 59 33 25 1 0
Scientific research and development services M72 5 4 0 0 0
Advertising and market research senices M73 31 28 3 0 0
Other professional, scientific and technical services; | M74 18 7 11 0 0
Rental and leasing senices N77 24 22 1 1 0
Employment senices N78 11 11 0 0 0
Travel agency, tour operator and other reservation seny N79 15 14 1 0 0
Security and investigation senices; senices to buildinl N80 73 55 16 2 0
Public administration and defence senvices; compulso 084 0| 0 0
Education senices P85 13 5 8 0
Human health senices Q86 16 16 0 0
Social work senices Q87 14 0 13 0
Creative, arts and entertainment senices; library, arcH R90 255 20 2 1 0 235
Sporting senices and amusement and recreation serf R93 3 1 1 1 0
Senices furnished by membership organisations S94 0 0 0 0 0
Repair senices of computers and personal and house| S95 3 2 1 0 0
Other personal senices S96 14 4 9 1 0
Senices of households as employers; undifferentiated] T97 0 0 0

Source: 'OthindTax' sheet of the VATmMod10HU.xIde& fi

3.5.2. Company sales tax
The tax is payable after the adjusted net salesntes. Adjustment essentially means the subtraction
of the following costs: cost of purchased goodsdale, cost of materials, cost of distributed smwi
Data for these we obtained from the National TaxhAtity [33]. Since this is a local tax, the HCSQed
not have any details of it which would render pbiesithe computation of its branch break-down. We
could find branch-level data only for the refinengustry (as discussed before) and the bankingisect
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(CPA code K64). According to the March 3 2014 amumment of Levente Kovacs, the chief secretary
of the Association of Banks the sector pays anpudl0-30 BIn HUF such tax (see
http://privatbankar.hu/penzugyek/smink-nelkul-tobedzis-szamottevo-a-bankszektor-vesztesege-
266537). Allowing for growth and inflation for 20lve assumed that the lower figure applied.

As far as the other branches are concerned webdittd the remaining tax revenue proportionately
to the above mentioned adjusted sales revenuesteBhlts seem plausible with the exception of anly
few branches. The estimate for the ‘warehousingsampgort services for transportation' and ‘reatest
services' seem to be too high, which suggest th#itése (in accounting terms) special branche® ther
could be certain exemptions and/or further dedustiopom the tax base.

3.5.3. Simplified corporate tax

Small companies may opt for this tax, which repldme VAT, the PIT and the corporate income tax.
In [15] their respective share is shown as 60.84 28d 11.1 per cent. It means that of the totalwarhof
181880 M HUF 110037 had to be shifted the VAT-nxa{dlearly when we estimate the VAT-matrix
using the commodity specific rates we do not carsighether the seller is registered as a 'simglifie
corporate tax' payer or not). Therefore we had istridute here only the remaining 71843 M HUF
revenue among branches. To do this the best we as@l was an article of the journal of the Natidaal
Authority [30] which presented the 2008 revenueslBybranches, of which the manufacturing industry
was only one. Only for the 'Legal and accountingvises; services of head offices; management
consulting services' we could get a quote for litare in the total from the HCSO experts (so thet th
branch pays almost 60 % of the total), which weydulilt into our Excel-table as far as it couldifito
the figure for the total indirect tax on that seevshown by the gross tax matrix [1],[2]. Apadnr this
individual case, we distributed the tax revenudbiwithese 12 aggregate branches proportionatelyeto
national accounts' data on the mixed income ofhiheseholds [21]. According to the experts of the
HCSO, however, only 30 % of the 'simplified corgertax’ paying companies belong to the household
sector. Although it may qualify the reliability dfiis proxy used for the distribution, we think thiae
branch-structure of the remaining 70 % of the 'diffred corporate tax' paying companies cannot fze to
different from those which formally belong to theusehold sector. Indeed, many households establish
corporations (more than one owner companies) tanmse tax and personal responsibility, but they
operate in a similar way (low scale, etc.) as theunterparts which belong to the household sector.

In any case, the total amount of this tax is nothay, therefore for the time being it was not wort
trying to refine our distribution method.

3.5.4. Duties on acquisition of property
The distribution of this tax among branches rasegiite challenging methodological problem: Since
these duties are partly related to goods which wetgroduced at all or at least not in the givearyin
theory, they should have been omitted from thecation procedure. However, for some reason —
probably partly because the statistical authoriiesnot have precise data on their share and partly
because the tax implications are estimated in @ tan, the HCSO experts allocated these dutie$ydart
motor vehicles, partly to construction (which regaet the dwellings acquired in the given year)th@f
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total 77618 M HUF, they claim that about 15 BIn HW&s allocated to the vehicles while about 62 Bin
HUF for construction.

3.5.5. Innovation contribution

Although the 22405 M HUF revenue in 2010 was notgmnificant it is a fast growing item of the
Hungarian tax system: In 2013 it reached at 62 BUF due to the elimination of many exemptions.
Similarly to the simplified corporation tax we cduiind some statistics to distribute the total rawes
among branches only in an other article of therjaliof the National tax Authority [29] which presed
the 2010 revenues by 11 branches, of which the faetwing industry was again only one. Without
having any better proxy, we distributed the innavatax revenues within these 11 aggregate branches
proportionately to the national accounts' datahengross output (market output) of the firms [3]][By
assuming that the agriculture is not liable to thiseither.

3.5.6. Import duties

The experts of the HCSO provided concrete figuresua how much they accounted for the
individual branches. These directly quoted datadselayed by red in Table 3 in the column of the
import duties. We also assumed that the importedngiproducts (essentially crude oil and natural) ga
and the machinery and equipment are exempt fronsubm duty since they are energy and investment
goods. Therefore the rest of the custom dutiesr@lefigures subtracted from the total) was distielbl
among the other branches proportionately to theesponding value of the ‘import products from non-
EU regions' as found in the Input-Output t&48].

3.5.7. Environment protection fee
Even if we add together the import and domesticlpebrelated fees, the total 17274 M HUF fee (in
other words 'environmental protection product cBgrgvhich is 63 M euro, is not too significant.the
government budget report [22] we found its breaksaldy commodity groups. With the exception of the
‘packing materials' we could allocate them to binesaelatively easily, while we distributed theckiag
materials' related product charges proportionatelis likely producing branches.

3.5.8. Sector specific other indirect taxes
Having figured out the components of this tax ieajrdetail it was relatively easy to allocate ttem
branches. However, this allocation inherited theewtainties about the amount of the individual &/pé
these taxes mentioned in the beginning of this@ect

3.5.9. Distributing the ‘other indirect taxes’ among users
By adding together the above components by branskeeget the estimate the total ‘other indirect
taxes’ by branches too. This can be seen in taedolumn of Table 3.
Then for each branches we distributed the relatstdl t‘'other indirect tax’ among users
proportionately to a proxy ‘tax base’. Since for shbranches the dominant component of the ‘other
indirect taxes’ is a tax which applies only the @stic suppliers (concretely the company salesthe,
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simplified corporation tax, the innovation contiiimn and many of the sector specific other taxes) f
them we choose the deliveries of the domestic gdoualput) to the various industries and final uges
shown by the domestic component of the Use taldbasit prices in [3]) as this proxy tax base.

For those few branches where apparently the domo@nponent of the other indirect taxes are the
custom duty or taxes which are levied on both tbenestic and imported commodities (duties on
acquisition of vehicles, environment protection,fee similar sector specific taxes (e.g. the vehicl
registration tax or the surtax on energy suppliess)choose the Use table at basic prices [3] apribrey
tax base. These branches were the mining (BO5)hamical products (C20), the computers, electronic
and optical goods (C26), the electrical goods (C&#® motor vehicles (C29) and the electricity-bast
supply (D35J. However, most likely the duties on acquisition pgbperty and registration tax falls
(disproportionately) on household consumption anvestment. Therefore in the distribution of theeoth
indirect taxes on motor vehicles we omitted thesuskethe same industry of these products, assuming
these are only parts of vehicles not liable to ¢hsetmamp duties. Similarly, we omitted the expofts o
motor vehicles, which certainly are not subjecstich stamp duties either.

Having done these distributions among users wehgoinitial matrix for the ‘other indirect taxes’.

3.6.Reconciliation of the initial tax matrices with thegross tax matrix

Naturally, the above compiled initial excise-, VA@nd other indirect tax matrices are not fully
consistent with the gross indirect tax matrix: figeires of the corresponding cells (i.e. the usa given
commodity by a given user) do not add-up. Therefwee developed an entropy-model which could
eliminate the gaps between the gross matrix anduheof its components. The model is programmed in
GAMS.

The equations/inequalities (denoted below by ti@MS names) of the model do roughly the
following:

EVATtot : Prescribes, that the total estimated V#fiould be equal to what is in the national accounts
augmented by the VAT component of the Simplifiedgooate Tax.
EVATHCon: Prescribes that the share of the totalsehold consumption related VAT should be equal
to what was computed by the TAXUD/2013/DE/321 stadyshares in VTTL (VAT total liability)
EVATAccu: Prescribes that the share of the totaitehaccumulation related estimated VAT should be
equal to what was computed by the TAXUD/2013/DE/8RMy as shares in VTTL
EExciTot: Prescribes that the estimated excisadtats by commodities should be equal to the oalgin
ones (the row-totals of the excise tax matrix sthadt change)

ETaxld10 and ETaxFd10: For each elements of thmatdd tax matrices (intermediate block and final
demand block alike) the corresponding elements ldhadd-up to the official totals (gross indirect
tax matrix)

8 But bear in mind the problem mentioned in the jmes footnote on page 16 !

% We omitted the refinery products (C19) of thisugrpbecause the related custom duty might be exaiggeand more
importantly because the surtax on energy supghierisably does not apply to those imported refirenducts which are used
as input by the refinery and chemical industriaggéneral this surtax applies only the final engmgpducts.
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EOINTCGDS: Only the capital accumulation componeitshe estimated 'other indirect taxes' can be
negative (taking into account the possibly negagifements of the stock accumulation). In addition i
is earlier prescribed that all elements of thenestied VAT- and excise-tax matrix should be non-
negative.

EVATmaxld, EVATmaxFd: The implicit VAT-rates (estated VAT/value of the related goods at
producer price) should not be higher than the stah/AT-rate or 120% of the initially estimated
effective branch-specific rate.

Eobj: The total error (entropy) is computed asdien of the squared relative errors of the elements.

Finally the SOLVE statement instructs the comptefind a feasible solution of the model which
minimizes this aggregate error.
Note, that although it is not explicitly prescribatle total amount of the 'other indirect taxedl wi

automatically - residually - be equal to the regdinational accounts figure minus the VAT contént o

the Simplified Corporate Tax.

3.7.0verview of the results

In table 4 we present the main results (the rowt @lumn-totals of the estimated TLS layers) and in
table 5 the ratios of these entropy-model estimatddes to the initial ones (prior values). As mam
see, the estimated figures mostly seem reasonabi¢ha entropy-model made the balancing so that did
not modify the initial values too much.

Finally, to illustrate the results of the transfation of the TLS layers to GTAP sectors, in talles
and 7 we present the GTAP-sector- and tax-typeeifspamplicit tax shares in the household- and
intermediate- consumption respectively. Naturathe intermediate consumption related tax shares are
the average of the individual production activiti®serefore, from table 6 — which refer to a singger,
the households — one can see more clearly thegtieand weaknesses of the transformation method. |
particular: while the rates are quite reasonaldefible (e.g. the excise tax- and VAT-rates arelmuc
lower in the intermediate consumption) and thisgests that the decomposition — which took pladéen
IOT (Nace 2) sector break-down — was quite sucukssilitting the 10T sectors related results tores-
ponding GTAP sectors used proportionately assumgtiteading to uniform tax rates (but only for a
given tax type!) across the GTAP-sectors correspgntb the same 10T sector. However, it is trueyonl
for those taxes which apply both the domestic amgbrted products, while the differences of the giybs
rates are due to the different share of the domgstbducts (which were assumed to have been
subsidized) within the total use. However, we candifiy the results provided we get more GTAP-sector
specific data on the taxes and subsidies.

4. Conclusion

In the framework of the EU-GTAP project our reskarceam carried through the
transformation/estimation of the Eurostat collectsnl provided set of the 2010 ‘Taxes less subsidy’
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matrices and Input-Output tables for the 28 EU toeminto GTAP format (in GTAP sector break-down
and final demand categories, and according to fh@Rsmethodology for valuations). This considerably
novel process can be called ‘transformation’ siweedid not modify/override these Eurostat tablest (n
least because their change would have requireanprahensive rebalancing of these tables) even if we
detected several problems in these original tabfesreported the most important of them back to the
Eurostat. Therefore, all other, ‘auxiliary’ dataedsin the process were reconciled with these Eaftrost
tables (I0Ts and TLS matrices) mostly by adjustimgm to the corresponding 10T figure(s). In theyw
we use the auxiliary data only indirectly, so tlifathe transformation process/entropy model reveals
implausibility or inconsistency of the direct inpdéita, we can consider to what extent the origiadh

and to what extent our reconciliation-assumptiaesrasponsible for that.

Eventually, of the well organised input data anchgishe purposefully developed software we could
start mass-producing numerical results. Howeveasdhoutput tables are so big and numerous that even
for one country (in our case for Hungary) and tha@strimportant figures it was impossible to present
them in satisfactory details. Nevertheless, we hibpé soon all users of the next update of the GTAP
database will have access to our numerical regultse form of the EU countries related block oé th
GTAP database.

The decomposition and transformation of the ‘tabess subsidies” matrices for the EU-countries
proved to be an extremely fruitful activity not grih terms of its resulting tables (the main andesi
products of the estimating process) and the invddusessons what the whole process provided for
statisticians, mathematicians, economists (notedyexperts and economic modellers) and even for ta
policy makers. Although the research team of the@KAP project did its best to address the many
interdisciplinary aspects of the problem, the bafkthe benefits can be realised only by sharing the
acquired much information with the scientific conmity and by receiving feedbacks of those modellers
who will use this new dataset.
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Table 4. Main results of the balancing of the HuragaTLS layers (in million €)

Products of agriculture, hunting and related senices

Products of forestry, logging and related senices

Fish and other fishing products; aquaculture products; support senices to fishing

Mining and quarrying

Food products, beverages and tobacco products

Textiles, wearing apparel and leather products

Wood and of products of wood and cork, except furniture; articles of straw and plaiting materials

Paper and paper products

Printing and recording senices

Coke and refined petroleum products

Chemicals and chemical products

Basic pharmaceutical products and pharmaceutical preparations

Rubber and plastics products

Other non-metallic mineral products

Basic metals

Fabricated metal products, except machinery and equipment

Computer, electronic and optical products

Electrical equipment

Machinery and equipment n.e.c.

Motor \ehicles, trailers and semi-trailers

Other transport equipment

Furniture; other manufactured goods

Repair and installation senices of machinery and equipment

Electricity, gas, steam and air-conditioning

Natural water; water treatment and supply senvices

Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activities and other waste management senices

Constructions and construction works

Wholesale and retail trade and repair senices of motor vehicles and motorcycles

Wholesale trade senices, except of motor vehicles and motorcycles

Retail trade senices, except of motor vehicles and motorcycles

Land transport senices and transport senices via pipelines

Water transport senices

Air transport senices

Warehousing and support senices for transportation

Postal and courier senices

Accommodation and food senices
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codes

AOL
A02
A03
BOS
c10
c13
c16
c17
c18
c19
c20
c21
c22
c23
co24
c25
c26
ca27
c28
c29
c30
c31
c33
D35
E36
E37
Fa1
G45
G46
G471
H49
H50
H51
H52
H53
155

Enthropy-model estimates

Enthropy-model estimates

Indirect | Excise VAT Other |Discrepan| Indirect | Excise VAT Other |Discrepan
tax indirect cy tax indirect cy
tax tax
by users by commodity
169 88 47 EZ 256 0 205 51 )
9 3 1 51 0 36 0 27 9 o
1 1 0 o o 5 0 5 of o
5 2 0 3 o 371 15 343 14 o
122 29 3 9 o 3205 1204 1922 80| o0
8 1 0 71 o 346 0 310 £
9 2 0 71 o 40 0 31 100 o
11 1 0 9 o 93 0 71 2 o
7 1 0 6 o 43 0 33 100 o
32 5 6 210 o 2597 1951 533 3 o
50| 3 4 a3l o 206 0 166 2 o
14 2 4 g o0 278 0 204 74 o
29 3 2 24 0 103 0 57 471 o0
26| 6 4 50 o 92 0 65 2771 o
22 2 1 18 o 28 0 8 200 o
29 3 1 bL| ) 123 0 71 31 o
54 2 3 2 o0 286 0 186 1000 o
23 3 2 18 o 192 0 142 sof o
30) 5 4 20 o0 123 0 40 & o
62 5 6 sif o 582 0 380 03] o
3 1 0 2l o 32 0 26 6 o
15 2 1 13 o 340 0 314 271 o
7 1 1 51 0 22 0 7 16 o0
91 4 1 771 o 872 112 511 29 o0
18 5 3 9 o 85 0 74 ul o
45 20 16 0 o 164 0 144 190 o
186 28 95 63 o 1087 0 847 20 0
44 16 10 19 o 76| 0 55 200 o
198 74 a9 ) 1| 0 0 |1 o
174 65 45 6 0 0| 0 0 o o
304 238 26 4 o 250) 0 143 108 o
4 4 0 o o 2 0 1 | o
3 0 0 3 o 1 0 0 1l o
60| 13 20 271 o 145 0 88 571 o
35 5 25 51 0 21 0 0 210 o
152 90 33 28 0 590) 0 566 24 o0




Table 4. (continued)

Branches codes Enthropy-model estimates Enthropy-model estimates
Indirect | Excise VAT Other |Discrepan| Indirect | Excise VAT Other |Discrepan
tax indirect cy tax indirect cy
tax tax
by users by commodity
Publishing senices J58 11 1 1 9| 0 80| 0 64 16 0
Motion picture, video and television programme production senices, sound recording and music publishing; programming and broadcasting senicegy  J59 28| 1 17 10| 0 53| 0 38 16| 0
Telecommunications senices J61 39 2 11 26 0 726 0 252 474 0
Computer programming, consultancy and related senices; information senices J62 33 3 15 14 0 217 0 156 60 0
Financial senices, except insurance and pension funding K64 228 11 17f 45 0 70 0 0 70 0
Insurance, reinsurance and pension funding senices, except compulsory social security K65 50 0 35 14 0 151 0 0 151 0
Senvices auxiliary to financial senices and insurance senices K66 28 2 19 7 0 22 0 6 16| 0
Real estate senices (exluding imputed rent) L68 92 16 27 49 0 168 0 89‘ 78 0
Imputed rents of owner-occupied dwellings LIR 144 0 105 39 4] 0 0 0 0 0
Legal and accounting senices; senices of head offices; management consulting senices M69 54 10 20 25| 0 311 0 140 171 0
Architectural and engineering senvices; technical testing and analysis senices M71 36 8 12 15 0 122| 0 54 68 0
Scientific research and development senices M72 21] 1 14 6 0 19 0 13 6| 0
Adwertising and market research senices M73 14 3 5 6 0 39 0 17 22| 0
Other professional, scientific and technical senices; veterinary senices M74 20| 4 7 8| 0 56| 0 30 26 0
Rental and leasing senices N77 12 7 2 3| 0 71 0 50 21 0
Employment senices N78 3| 1 1 2| 0 24 0 14 10] 0
Travel agency, tour operator and other resenation senices and related senices N79 3| 1 1 1 0 23 0 14 9 0
Security and investigation senices; senices to buildings and landscape; office administrative, office support and other business support senices N80 60| 17 23 20| 0 187| 0 124 62| 0
Public administration and defence senices; compulsory social security senices 084 402 24 309 69 0 0| 0 0 0| 0
Education senices P85 153 8 120 25 0 46| 0 22 24 0
Human health senices Q86 216 13 175 28| 0 57| 0 14 43| 0
Social work senices Q87 72 5 60 7 0 9 0 2 7| 0
Creative, arts and entertainment senices; library, archive, museum and other cultural senices; gambling and betting senices R90 85 3 65 18| 0 317! 0 30 287 0
Sporting senices and amusement and recreation senices R93 35 2 24 8| 0 51 0 49 2 0
Senvices furnished by membership organisations S94 47 2 36 9| 0 2| 0 0 2| 0
Repair senices of computers and personal and household goods S95 5 2 0 3| 0 41 0 37 4 0
Other personal senices S96 33 8 19 5| 0 66| 0 51 15 0
Senivices of households as employers; undifferentiated goods and senices produced by households for own use T97 0 0 0 0| 0 0 0 0 0| 0
0| 0 0 0| 0 0| 0 0 0 0
Subtotal: 3973 887 1722 1364 0 15633 3282 8841 3509 0
Household consumtion 9376 2395 5947 1033 0 4306.5| 904.0  2463.6 938.8
Government consumption+NPISHs 239 0 143 96 0
Gross fixed capital formation 1295 0 1029 266 0
Changes in valuables 0 0
Changes in stocks 0 0
Export 750) 0 0 750) 0
Total: 15633 3282 8841 3509 0
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Table 5. Ratios of the Hungarian TLS layers’ estedaand initial row- and column-totals

Branches codes Ratio of Enthropy-model estimates to original
Indirect | Excise VAT Other Indirect | Excise VAT Other
tax indirect tax indirect
tax tax
by users by commodity
Products of agriculture, hunting and related senices A01 1.00 0.91 0.78 0.85 1.00} 0.81 2.60|
Products of forestry, logging and related senices A02 1.00 0.85 1.23 1.35 1.00| 1.53 1.36
Fish and other fishing products; aquaculture products; support senices to fishing A03 1.00 0.82 3.26 1.19| 1.00| 1.42 1.42]
Mining and quarrying BO5 1.00 0.49 1.07 1.09) 1.00| 0.15 1.09 0.17}
Food products, beverages and tobacco products C10 1.00 0.21 1.38 1.52] 1.00| 1.00 1.03 1.04]
Textiles, wearing apparel and leather products C13 1.00 0.19 2.53 1.27| 1.00} 0.95 1.75]
Wood and of products of wood and cork, except furniture; articles of straw and plaiting materials Ci16 1.00 0.29 2.53 1.35] 1.00} 1.16 1.56
Paper and paper products c17 1.00 0.41 1.50 1.19 1.00| 118 1.19)
Printing and recording senvices C18 1.00 0.41 1.64 0.97 1.00| 0.87 0.75
Coke and refined petroleum products C19 1.00 0.24 0.39 0.38 1.00| 1.00 0.98 1.26)
Chemicals and chemical products C20 1.00 0.39 0.97 1.09| 1.00| 1.07 1.37]
Basic pharmaceutical products and pharmaceutical preparations c21 1.00 0.21 0.51 0.83 1.00} 1.67 0.55
Rubber and plastics products C22 1.00 0.26 132 1.13] 1.00| 118 1.07|
Other non-metallic mineral products C23 1.00 0.17 0.84 0.97 1.00| 1.23 1.59]
Basic metals c24 1.00 0.60 111 1.01] 1.00| 0.48 1.20]
Fabricated metal products, except machinery and equipment C25 1.00| 0.36 1.17 1.18] 1.00] 1.05 1.16
Computer, electronic and optical products C26 1.00 0.38 1.17 0.86 1.00| 0_99‘ 1.74]
Electrical equipment ca7 1.00 0.48 173 1.08] 1.00| 117 0.90}
Machinery and equipment n.e.c. c28 1.00 0.34 1.69 1.09) 1.00| 0.40 1.84]
Motor wehicles, trailers and semi-trailers Cc29 1.00] 0.27 1.57 1.58] 1.00| 121 0.89)
Other transport equipment C30 1.00 0.57 0.78 1.03] 1.00| 121 1.71]
Furniture; other manufactured goods C31 1.00| 0.26 0.20 1.61 1.00] 1,07‘ 2.18]
Repair and installation senices of machinery and equipment C33 1.00| 0.49 1.32 1.17| 1.00] 0.53 0.99
Electricity, gas, steam and air-conditioning D35 1.00 0.09 0.75 1.08| 1.00| 3.80 0.96 0.81
Natural water; water treatment and supply senices E36 1.00| 0.88 0.98 1.01 1.00] 0.93 1.00|
Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activities and other waste management senices E37 1.00 0.84 1.13 0.88 1.00| 1.06 1.16
Constructions and construction works F41 1.00] 1.03 0.97 0.83] 1.00| 1.18 0.60)
Wholesale and retail trade and repair senices of motor vehicles and motorcycles G45 1.00 0.75 0.49 0.51 1.00 0.58 0.55
Wholesale trade senices, except of motor vehicles and motorcycles G46 1.00 0.97 0.59 0.87| 1,06 0.00]
Retail trade senices, except of motor vehicles and motorcycles G471 1.00| 0.81 0.47 1.02| 0.06 0.00)
Land transport senices and transport senices via pipelines H49 1.00| 1.22 0.33 0.64] 1.00| 0.68 2.41]
Water transport senices H50 1.00 0.26 0.76 0.95 1.00| 0.44 1.66)
Air transport senvices H51 1.00 0.03 0.98 1.00| 4.73
Warehousing and support senices for transportation H52 1.00 0.33 0.90 0.92 1.00} 0.79 0.67|
Postal and courier senices H53 1.00] 1.09 0.70 1.32] 1.00| 1.47
Accommodation and food senices 155 1.00 1.27 0.55 0.90 1.00} 1.04 1.20
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Table 5. (continued)

Branches codes Ratio of Enthropy-model estimates to original
Indirect | Excise VAT Other Indirect | Excise VAT Other
tax indirect tax indirect
tax tax
by users by commodity
Publishing senvices J58 1.00 0.43 1.05 0.80 1.00 0.87 1.25)
Motion picture, video and television programme production senices, sound recording and music publishing; programming and broadcasting senice§y  J59 1.00 0.68 1.01 1.07| 1.00 0.63 1.62]
Telecommunications senices J61 1.00 0.91 1.00 1.08| 1.00| 0.54 1.74
Computer programming, consultancy and related senices; information senices J62 1.00 0.94 0.74 0.89 1.00| 0.96 1.34]
Financial senices, except insurance and pension funding K64 1.00 122 1,06 1.20} 1.00| 1.00|
Insurance, reinsurance and pension funding senvices, except compulsory social security K65 1.00 1.25 1.18 0.79 1.00| 0.99
Senvces auxiliary to financial senices and insurance senices K66 1.00 1.25 1.24 0.98 1.00| 0.82 0.64}
Real estate senices (exluding imputed rent) L68 1.00 0.69 1.12 1.16| 1.00| 0.57‘ 0.95
Imputed rents of owner-occupied dwellings LIR 1.00| 0.00 1.05 0.88] 0.00| 68.00|
Legal and accounting senices; senices of head offices; management consulting senices M69 1.00 0.82 0.72 0.92 1.00| 0.87 1.14]
Architectural and engineering senvices; technical testing and analysis senices M71 1.00!| 0.84 0.86 1.12| 1.00| 0.80 1.16)
Scientific research and development senices M72 1.00| 0.59 0.88 1.08| 1.00| 0.76 1.14]
Advertising and market research senices M73 1.00 0.77 0.59 0.87 1.00| 0.68 0.69
Other professional, scientific and technical senices; veterinary senices M74 1.00| 0.87 0.96 1.14 1.00| 1.01 1.45
Rental and leasing senvices N77 1.00 0.96 0.33 0.84 1.00 0.75 0.89
Employment senices N78 1.00 0.68 0.48 0.75 1.00 1.06 0.86
Travel agency, tour operator and other resenation senices and related senices N79 1.00 0.99 0.21 0.72 1.00| 0.47 0.63
Security and investigation senices; senices to buildings and landscape; office administrative, office support and other business support senices N80 1.00| 0.89 0.68 0.90| 1.00| 0.77 0.86)
Public administration and defence senices; compulsory social security senices 084 1.00| 0.58 0.93 1.16 0.00|
Education senices P85 1.00 0.50 0.93 1.09 1.00 1.03 1.89
Human health senices Q86 1.00 0.85 1.06 1.01] 1.00 0.60 2.62)
Social work senices Q87 1.00 0.73 0.85 0.94 1.00 1.31 0.48]
Creative, arts and entertainment senices; library, archive, museum and other cultural senices; gambling and betting senvices R90 1.00 0.63 0.99 0.76 1.00| 0.56 1.13]
Sporting senices and amusement and recreation senices R93 1.00 0.55 0.89 0.82 1.00| 0.89 0.76
Senvices furnished by membership organisations S94 1.00 0.75 0.69 1.01 1.00| 4.73
Repair senices of computers and personal and household goods S95 1.00 0.78 1.88| 1.00| 0.96 1.19]
Other personal services S96 1.00 1.00 0.67 0.92 1.00 0.94 1.07]
Senices of households as employers; undifferentiated goods and senices produced by households for own use T97 0.00| 0.00 0.00|
Subtotal: 1.00 0.73 0.85 0.98 1.00 1.00 0.97 0.96
Household consumtion 1.00 116 0.99 1.04
Government consumption+NPISHs 1.00 0.00 0.79 0.94]
Gross fixed capital formation 1.00| 1.06 0.60]
Changes in stocks
Export 1.00] 1.04
Total: 1.00 1.00 0.97 0.96
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Table 6. Shares of Taxes and subsidies in the holdseonsumption, %

Subsidies | Excise VAT _ Ot_her Net
GTAP sectors \ Tax categories taxes indirect | 4 es
EES total
Paddy rice pdr 0,3 0,0 10,1 0,2 10,0
Wheat wht 0,3 0,0 10,1 0,2 9,9
Cereal grains nec gro 0,4 0,0 10,1 0,2 9,8
Vegetables fruit nuts v_f 0,5 0,0 10,1 0,2 9,7
Oil seeds osd 0,3 0,0 10,1 0,2 9,9
Sugar cane sugar beet c_b 54 0,0 10,1 0,2 4,8
Plant-based fibers pfb 0,0 0,0 10,1 0,2 10,2
Crops nec ocr 0,6 0,0 10,1 0,2 9,7
Bovine cattle sheep and goats horses ctl 0,2 0,0 10,1 0,2 10,0
Animal products nec oap 0.8 0,0 10,1 0,2 9,4
Raw milk rmk 1,7 0,0 10,1 0,2 8,5
Wool silk-worm cocoons wol 0,0 0,0 10,1 0,2 10,2
Forestry frs 0,0 0,0 17,8 0,9 18,8
Fishing fsh 0,0 0,0 16,7 0,3 17,0
Coal coa 0,0 6,4 12,8 0,9 20,1
Oil oil 0,0 6,4 12,8 0,9 20,1
Gas gas 0,0 6,4 12,8 0,9 20,1
Minerals nec omn 0,0 6,4 12,8 0,9 20,1
Bovine meat products cmt 0,0 0,0 17,5 0,3 17,8
Meat products nec omt 0,0 0,0 17,5 0,3 17,8
Vegetable oils and fats vol 0,0 0,0 17,5 0,3 17,8
Dairy products mil 0,0 0,0 17,5 0,3 17,8
Processed rice pcr 0,0 0,0 17,5 0,3 17,8
Sugar sgr 0,0 0,0 17,5 0,3 17,8
Food products nec ofd 0,0 0,0 17,5 0,3 17,8
Beverages and tobacco products b t 0,0 49,8 17,5 0,3 67,6
Textiles tex 0,0 0,0 16,8 0,1 16,9
Wearing apparel wap 0,0 0,0 16,8 0,1 16,9
Leather products lea 0,0 0,0 16,8 0,1 16,9
Wood products lum 0,0 0,0 15,0 0,2 15,2
Paper products publishing ppp 0,0 0,0 11,0 0,6 11,6
Petroleum coal products p_c 0,0 36,9 15,5 0,6 53,0
Chemical rubber plastic products crp 0,0 0,0 11,6 0,5 12,1
Mineral products nec nmm 0,0 0,0 16,7 0,1 16,8
Ferrous metals i_s 0,0 0,0 0,0 0,0 0,0
Metals nec nfm 0,0 0,0 0,0 0,0 0,0
Metal products fmp 0,0 0,0 16,5 0,1 16,6
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Motor vehicles and parts mvh 0,0 0,0 18,2 7,7 25,9
Transport equipment nec otn 0,0 0,0 19,6 0,1 19,7
Electronic equipment ele 0,0 0,0 17,7 0,1 17,8
Machinery and equipment nec ome 0,0 0,0 17,8 0,2 18,1
Manufactures nec omf 0,0 0,0 16,9 0,2 17,0
Electricity ely 0,1 0,5 15,8 51 21,2
Gas manufacture distribution gdt 0,2 0,5 15,8 51 21,2
Water witr 0,0 0,0 18,0 1,7 19,7
Construction cns 0,0 0,0 12,5 3,6 16,1
Trade trd 0,0 0,0 14,2 0,7 14,9
Transport nec otp 20,9 0,0 13,9 1,5 -5,5
Water transport wtp 0,0 0,0 11,8 0,5 12,3
Air transport atp 0,0 0,0 0,0 0,3 0,3
Communication cmn 0,0 0,0 14,7 9,6 24,3
Financial services nec ofi 0,0 0,0 0,0 0,7 0,7
Insurance isr 0,0 0,0 0,0 10,2 10,2
Business services nec obs 0,0 0,0 5,8 1,4 7,2
Recreational and other services ros 0,5 0,0 4,6 9,1 13,2
Public Administration Defense Education Health 0sg 0,0 0,0 4,1 19 6,0
Dwellings dwe 0,0 0,0 0,0 0,0 0,0
Average of all sectors Total 0,5 4,6 11,4 2,0 17,5
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Table 7. Shares of Taxes and subsidies in themeidiate consumption, %

Subsidies

Excise

VAT

Other

GTAP sectors \ Tax categories taxes e t:‘xits
EES total
Paddy rice pdr 0,7 0,0 0,7 0,5 0,5
Wheat wht 1,7 0,0 1,1 0,4 -0,2
Cereal grains nec gro 2,1 0,0 1,1 0,4 -0,7
Vegetables fruit nuts v_f 3,5 0,0 0,6 0,6 -2,3
Oil seeds osd 1,2 0,0 0,4 0,6 -0,1
Sugar cane sugar beet c_b 3,9 0,0 0,1 0,8 -3,1
Plant-based fibers pfb 0,0 0,0 0,5 0,5 0,9
Crops nec ocr 2,6 0,0 0,9 0,5 -1,3
Bovine cattle sheep and goats horses ctl 0,6 0,0 0,6 0,6 0,6
Animal products nec oap 2,4 0,0 0,2 0,8 -1,5
Raw milk rmk 3,2 0,0 0,2 0,8 -2,2
Wool silk-worm cocoons wol 0,2 0,0 11 0.4 13
Forestry frs 0,0 0,0 0,6 2,2 2,8
Fishing fsh 0,0 0,0 0,7 0,9 15
Coal coa 0,0 0,0 0,4 0,0 0,4
Oil oil 0,0 0,0 0,0 0,0 0,0
Gas gas 0,0 0,2 1,5 0,2 1,9
Minerals nec omn 0,0 0,1 2,8 0,4 3,4
Bovine meat products cmt 0,0 0,0 1,2 0,5 1,7
Meat products nec omt 0,0 0,0 1,4 0,5 1,9
Vegetable oils and fats vol 0,0 0,0 0,6 0,4 1,0
Dairy products mil 0,0 0,0 0,7 0,5 1,2
Processed rice pcr 0,0 0,0 0,9 0,5 1,4
Sugar sgr 0,0 0,0 0,8 0,5 1,2
Food products nec ofd 0,0 0,0 0,9 0,5 1,4
Beverages and tobacco products b t 0,0 16,9 1,2 0,5 18,6
Textiles tex 0,0 0,0 1,2 0,4 1,6
Wearing apparel wap 0,0 0,0 2,5 0,7 3,2
Leather products lea 0,0 0,0 0,7 0,4 1,2
Wood products lum 0,0 0,0 3,2 0,4 3,6
Paper products publishing ppp 0,0 0,0 1,8 0,9 2,6
Petroleum coal products p_c 0,0 15,3 0,9 0,9 17,2
Chemical rubber plastic products crp 0,0 0,0 11 0,5 1,6
Mineral products nec nmm 0,0 0,0 2,1 0,7 2,8
Ferrous metals i_s 0,0 0,0 0,2 0,1 0,4
Metals nec nfm 0,0 0,0 0,2 0,1 0,3
Metal products fmp 0,0 0,0 0,8 0,9 1,8
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Motor vehicles and parts mvh 0,0 0,0 0,1 0,3 0,4
Transport equipment nec otn 0,0 0,0 0,7 0,1 0,7
Electronic equipment ele 0,0 0,0 0,3 0,2 0,4
Machinery and equipment nec ome 0,0 0,0 0,3 0,2 0,6
Manufactures nec omf 0,0 0,0 6,4 0,4 6,8
Electricity ely 0,1 0,5 3,3 5,7 9,4
Gas manufacture distribution gdt 0,2 0,5 1,7 6.1 8,0
Water witr 0,0 0,0 4,2 1,9 6,1
Construction cns 0,0 0,0 5,4 3,1 8,5
Trade trd 0,0 0,0 3,5 0,6 4,1
Transport nec otp 3,1 0,0 1,6 1,0 -0,5
Water transport wtp 0,0 0,0 0,2 0,1 0,3
Air transport atp 0,0 0,0 0,0 0,3 0,3
Communication cmn 0,0 0,0 4,2 6,8 11,0
Financial services nec ofi 0,0 0,0 0,1 1,6 1,7
Insurance isr 0,0 0,0 0,0 8,5 8,5
Business services nec obs 0,0 0,0 2,8 2,1 4,9
Recreational and other services ros 1,3 0,0 3,0 1,2 3,0
Public Administration Defense Education Health 0sg 0,0 0,0 2,1 0,6 2,7
Dwellings dwe 0,0 0,0 0,0 0,0 0,0
Average of all sectors Total 0,2 0,7 1,4 1,1 3,1
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