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ABSTRACT

In this paper, the application of INFORGE as anlyamag tool for fiscal policy shocks
is introduced by using the example of taxes on geted In recent times, variations of tax
rates on product taxes have become a rather pdpedause simple method to consolidate
state budget. A detailed modelling of taxes on pot&l is important for further two
reasons: (i) they are an important component fertitansition from demand at purchasers’
prices to demand at basic prices. (i) Taxes omyts can be classified in general and
specific consumption taxes. Both tax types affetegories of goods in a different way
and have to be modelled accordingly. Thus, the rabjactive is to describe the setting of
the database as well as the modelling approachxaston products in INFORGE. The
paper ends with a simulation example on the vamnatif value added tax rates.
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1 INTRODUCTION

The impact of exogenous fiscal policy shocks onGeeman economy has been subject
to economic literature for some time, whereas thglieation of simulation models has
only recently attracted increasing attention (Baieal 2006). Considering the relative
importance of fiscal policy analysis for politicenthis observation is more or less
surprising. Particularly, as in the US or otherdp@an economies this branch of economic
policy analysis is already well established (Kar&pSaldara 2006, Perotti 2002).

Fiscal policy is the attempt of the state to stabithe national economy — especially to
guarantee price stability and reach full employmerity altering state income and state
expenditures$.The variation of state income is generally easieealize than a variation of
state expenditures as most of it are fixed exparabt for administration purposes. Tax
policy is closely linked to state income policy asdne of the major instruments of fiscal
policy. But tax variations always have been a altipolitical issue, first of all because
they are rather unpopular. Additionally, tax policgn only affect the economy in an
indirectway, which leaves its factual power to shape ttmmemy rather small. Moreover,
the economic affects might be visualized only vaithigh time lag.

But despite these limited facts of tax policy, vays has been part of the policy
agenda. In 2000, the German Council of EconomiceEsSVR 2000) claimed that fiscal
policy has at least three major tasks to fulfi:duitting tax burden, (ii) consolidating state
budget and (iii) reforming the finance constitutidypart from the third issue, the first two
tasks of fiscal policies are at first glance diverg goals. While pursuing lower tax
burdens, a decline in state income with a probabbative effect on the state budget might
be the result. In Germany, this typical trade-oétvieen two favourable aims was wit-
nessed in 2007 when the federal government annduhedncrease of the value added tax
rate (VAT) from 16 to 19 percent. The effects oflsan increase on the private demand
and on the slowly recovering economy were widelguad. Considering the slow
movement of private demand since 2001 and its caabpahigh impact on gross domestic
product (GDP), the majority of economists and ofijws leaders argued against such a
steep increase. Still, beginning of 2007, the VAGswaised as it has been announced.

Since than, over a year has passed and the soeffiects are now visible. Indeed, pri-
vate consumption in real terms has declined in 20070.4% in comparison with the
previous year. Real GDP had slowed down remarkiabihy 3.1% to 2.5% during the same
period. At the same time, the state budget recavekéhough other effects might have
additionally caused the slow-down of the economy although the economic growth was
still comparable strong, it is evident that the VAiErease left its footprint on the overall
economic performance in Germany.

But the effect of the VAT on the economy is not tmy reason, why a well defined
approach for product tax modelling becomes necgssadetailed programming of taxes
on products enables to quantify the effects of tages (Meyer 2001, 2004; Bach et al

! BaRler et al, 2002, S. 436
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2001) or illuminates structural changes in privated public household consumption
(Distelkamp et al 2004).

This paper aims to specify the modelling backgroahtbxes on products, which un-
derlies the current version of the modieterindustryForecastingGermany (INFORGE).
The core of the working paper describes the madgHipproach to taxes on consumptions.
Thereby, focus lies on the setting of the histdriztabase as well as on the modelling in
INFORGE. The paper closes with a smaller but nes lateresting chapter on simulation
results. In the conclusion, attention will be draam possible soft spots of the current
version. To start with, the subsequent chaptewodhices to fiscal policy modelling in
Germany and outlines the relative importance ofsoamption taxes in the national
accounts.

© GWS mbH 2008
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2 AREVIEWON LITERATURE & GENERAL COMMENTS ON TAXES

2.1 EMPIRICAL MODELLING OF EXOGENOUS FISCAL POLICY SHOCKS

Since the monetary integration of Europe and thabéshment of the European Cur-
rency Union, fiscal policy remains the single eaoimpolicy instrument left in the hand
of national governments. This shortcut in policgtraments strengthens the need to use
the remaining one in a sensitive and intelligentywBiscretionary fiscal policy has
consequences on income, distribution and structdiréhe economy which makes an
empirical fiscal policy analysis an important pilfar the support of policy decisions. In
Germany, this area of analysis has been livingaa®l life for many years. Only recently,
work is intensifying and more and more publicati@msthis subject can be found. A first
review of the existing literature on the effects fisical policy shocks on the German
economy reveals that the qualitative effects cpord widely, whereas the quantitative
effects alter considerable due to diverging modglframeworks and different datasets.

Most of the empirical studies use autoregressiwaulgition (VAR-) models (Perotti
2002; Plotscher et al 2004, Bode et al 2006) whige first applied on fiscal policy
analysis by Blanchard and Perotti in 2002. Thesalaisoare characterized by their
simultaneous analysis of causal relationships batwie/o or more variables. The basic
idea is that each variable is a result from its éwatoric development and from the historic
development of other endogenous variables. Whehese models offer a relative simple
approach to the analysis of fiscal policies, itklan theoretical background and its risk to
disclose wrong correlations limits its usefulness.

To a smaller scale but with no less strong outputyo-simulation models (MSM) are
also prominent tools for the investigation of fispalicy. They are generally based on
scientific use files of income and consumption sispvhich allow very detailed analysis
of fiscal policy effects (Bach 2005). But they oftiack linkages to production and do not
incorporate rebounce effects on the economy. Msamodlation models are very good for
partial analysis but are less appropriate for aerestve look on fiscal policy which needs
total analysis.

Other empirical studies on the impact of fiscaligges are based on the application of
computable general equilibrium models (CGE). Theseroeconomic models focus on
the calculation of simultaneous equilibrium solatidepending on given exogenous
preadjustments. The Centre for European Economged&eh (ZEW) is one prominent
economic research institute in Germany which hagldped a CGE model that can be
applied to fiscal policy analysis. The PACE-L mofteim the ZEW is regularly used by
the research institute of the federal labour agéhAaB) since 1999 (Peichl 2005).

In conclusion, the empirical work on fiscal poliapalysis in Germany covers a wide
range of simulation models. Econometric models thi@ embedded in the national
systems of accounts and are applicable to fischtyp@analysis are less common and
concentrate invariable on CGE-models.

© GWS mbH 2008 3
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2.2 GENERAL COMMENTS ON TAXES

According to 83 | of German tax order, a tax isirted with the following five charac-
teristics: a tax is a forced levy paid in monetanyts. They do not have assignable return
services and are levied by public authorities. kenttaxes are levied on the ground of law
and are not purpose-bound. Using the words of tlgaitisation of Economic Cooperation
and Development (OECD) - taxes are “compulsoryeaquited payments to general
government” (OECD, 2006, p. 10). Taxes have to induished from fees and
contributions, whereby fees are individually ancedily assignable to certain services, and
contributions are hires for specific services taet not individually assignable, but for
groups.

Taxes are levied in general for three major reasthiese is a fiscal purpose, a steering
purpose and a redistribution purpose. The fiscgbgae secures the liquidity of the public
household and constitutes the main income resafrtiee public sector. Figure 1 shows
the components of total state income from 19910@72 The bright red rectangles shows
the tax ratio of total state income which fluctgatence 1991 around 50%. In 2007, the
highest ratio of 54% was recorded.

Figure 1: Components of Total State Income in % —991 to 2007
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Source: Federal Statistical Office (2008)

Taxes are often associated as a steering tool.flihgdion aims to internalize external
effects that are assumed to have negative impdiesitior the society or the environment
and it aims to influence the behaviour of individuaSpecific consumption taxes like
tobacco tax, eco-tax, custom duties or mineraltaes are important examples. The
steering function seems to collide with the fispalpose of taxes, because the more effi-
cient the steering function works, the less taxenexes can be expected. But as Homburg
(1997, p. 6-7) observes, taxes with a steeringgeamften veil mere fiscal interest to gain
more revenues or to favour certain interest groups.

Taxes also play an important role as a redistroutool. In this function, taxes are used
to flatten income and wealth differences amongeits. Important examples for this tax
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function are capital transfer taxes or asset takies.progressively designed income tax is
a further example.

2.3 TAXES ON PRODUCTS

Tax income composes of production and import taxeghe one hand and taxes on
compensation of employees and property on the ofReviewing the past, it becomes
evident, that since beginning of this century, thhe tax income groups drift apart: the
income from production and import taxes is becomrmmgre important than income and
property tax revenues (compare Figure 2). In 200direct taxes on production and
imports — which are at the end taxes on consumpticontributed 53% to total tax
income. The shift from labour and asset taxes watefed in the early years of the new
century, when income and property taxes were cotlgteeduced. While indirect taxation
of consumption increased in average by 3.2% p.avdem 2000 and 2007, income and
property taxes increased by only 0.9% p.a. in #meesperiod.

Figure 2: Tax revenues of direct and indirect taxabn in billion € — 1991 to 2007
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Source: Federal Statistical Office (2008)

Within the National Accounts, consumption taxesr-taxes on products — are part of
the primary income distribution account. It givestalled information about the distribu-
tion of work compensation and property income @ different sectors of the economy —
like private households, non-financial cooperatwrthe state in total. In the primary ac-
count, the distribution effects are solely motivhtey production process and not by the
state through transfer payments. In saldo, the gsinaccount measures the primary or
national income of each sector. It sums up by aglémirepreneurial income, compensa-
tion of employees, property income and receivedipction and import taxes. For 2007,
the primary income account is presented in TablEhg. yellow shaded row represents the
focus of this working paper — taxes on products2007, they summed up to 305 billion
Euros, and were earned by the state sector.
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Table 1: Primary Income Distribution Account — 2007in billion Euros
Private
Households and
Total Non- non-profit Rest of
Economy| Financial | Financial | State Organisations World Quota
Corporations
S.1 S.11 I S.12 S.13 S.14/S.15 S.2
11.1.2 Primary Income Distribution Account
B.2/3n Entrepreneurial Income 615,47 384,47 14,68 -3 ,56 219,88 — 176,25
D.1 Compensation of Employees 1182,14 - - - 1182,14 6,71] 56,23
D.2 Received Taxes on Production and Imports 305,46 - — 305,46 - 7,82] 14,53
D.4 Property Income 970,00 102,48 425,71 17,38 424,43 194,97) 46,14
D.3 Subsidies 26,95 - - 26,95 5,66 1,28
D.4 Property Income 943,95 402,91 407,94 66,56 66,54 221,02 44,90
B.5n National Income 2102,17 84,04 32,45 225,77 1759 91 — 193,43} 100,00

Source: Federal Statistical Office (2008)

If production and import taxes are further dividedarly 82% (in 2007) of the revenues
are solely due to taxes on products. Those taxggamucts can be split up in three major
groups: value added taxes (VAT), taxes and dutiesnports and other taxes on products
such as excise duties. Figure 3 shows that valdedathx revenue dominates with around
66.6% the total revenues of taxes on products. rQtxes on products have dropped in
2007 on their lowest level since 1995 with 27.5%extkes on products.

Figure 3: Components of Taxes on Products in % — 8% - 2007
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Source: Federal Statistical Office (2008)

Those three tax types — VAT, import taxes and ot#ees on products — can be catego-
rized into general and specific consumption taxe@sneral consumption taxes are taxes
levied on the turnover of all consumed productdfebently specific consumption taxes:
they are product-bound and specifically construdimdthe taxation of the consumed
quantity of a certain good or service. Whereas urgdneral consumption taxes, all
products underlie the same tax rate and the sambadse, the tax rate and tax base of
specific consumption taxes vary according to theedaobject. Value added taxes are
normally classified as a general consumption tdthohigh VAT exemptions exist and in
most countries a reduced tax rate persists, onesaparnhat all products are levied with a
same tax rate. The tax base is in all cases tinevar of the taxed product. Excise duties
or other specific consumption taxes belong to prexgic consumption tax category. They

© GWS mbH 2008 6
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are tax types which are constructed for a spegpifaduct or category of goods and are
levied on their consumed quantity. Import taxes banclassified as either general or
specific consumption taxes. Import taxes such asoou duties are specifically designed
for a certain product. Their tax base can be eighguantity or turnover. The same is true
for other import taxes such as specific exciseedubn imported products. But also a value
added tax or a general excise duty on importedyatsdis collected. For the following
discussion, import taxes are characterized as geo@nsumption taxes. A closer and more
precise definition of the components of taxes oodpcts are outlined in the European
System of Accounts (1995).

© GWS mbH 2008 7
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3 |IMPLEMENTING TAXES ON PRODUCTS IN THE M ODELLING FRAMEWORK

This chapter focuses on the implementation of taxesproducts in the modelling
framework of INFORGE. After a short re-visit of tieFORGE philosophy, the location
of taxes on products in the modelling world is expéd. Than, the setting of the historical
database as well as the modelling of product taxB8FORGE are explicitly outlined.

3.1 INFORGE AND THE LOCATION OF TAXES ON PRODUCTS

INFORGE is a sectoral highly disaggregated propecand simulation model that was
first developed in 1991. Since than, INFORGE hanhbsonstantly improved and consists
currently of a time series beginning in 1991. Is $ectoral disaggregation, the current
version is based on the NACE-structuhem 2003. The underlying philosophy of the
model goes in line with the INFORUM-idea of modedji(Almon 1991), that rests on two
basic fundamentals: bottom-up construction andl tioiizzgration. Whereas the former
indicates, that macro-economic variables are caledlthrough explicit aggregation, the
latter describes a complex and simultaneous solutibich takes into consideration the
inter-industrial interdependence as well as theridigion of income, the redistribution
effects of the state and the usage of income fodgoThus, the input-output tables are
fully implemented in the national accounts (Dissetip et al 2003; Meyer et al 2007).

The structure of INFORGE is represented in FigureBdsically, it resembles an
econometric input-output model that can be classiths an evolutionary modelling ap-
proach (Meyer 2005). But although input-output-medee interpreted as models with a
clear focus on the demand side of the economy,iniespretation does not hold for IN-
FORGE. While production is determined by the demsidé of the economy via the Le-
ontief-equation, all determinants of demand depemdelative prices which are again a
function of firm’s unit costs and import prices. Ul the price setting behaviour of firms
depends on two fundamentals: on the one hand otostestructure of a firm, on the other
hand on the price pressure caused by competingrirgpods. When the firm has decided
on its sales prices, the demand side reacts aogbydivhich again affects the production
output (Meyer & Wolter 2007).

! Nomenclature Générale dastivités Economique (nomenclature of economic activities)

© GWS mbH 2008
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Figure 4. Sketch of INFORGE
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A closer look at the specific price reactions ofm@ad and supply reveals the usage of
different price concepts. Whereas production istppesy correlated to net final demand at
basic prices, demand for goods or other factorh asdabour or capital reacts on purchas-
ers’ prices. The difference is important, becaases and subsidies for goods and services
distort market prices and may lead to price-induclkeanges in consumption and/or pro-
duction. In Figure 4 the transition from total demaat purchasers’ prices to total demand
at basic prices is condensed in so-called valuatiatrices. They are shown in detail in
Figure 5. The transition from purchasers’ to bgsices has to consider subsidies, taxes on
products and the reallocation of trade, gas amsp@art margins.

Figure 5: Valuation Matrices: Transition from purch asers’ prices to basic prices

Purchasers' Prices

Subsidies on Products

Taxes on Products

EI Reallocating Trade and Transport Margins

EI Reallocating Gas Margins

Basic Prices

Subsidies on products are added, taxes on produetdeducted from total demand at
purchasers’ prices. Additionally, trade, transpmmtl gas margins have to be reallocated
during the transition. The reallocation processdsded, because the valuation at purchas-
ers’ prices implies the allocation of trade, trasv$pand gas margins to the product to
which they pertain. A valuation at basic prices licgies that trade, transport and gas
margins are recorded as services offered by thke trmansport and gas industry. Thus,
during the transition from purchasers’ to basicgsitrade, transport and gas margins are
deductibles. As a consequence of the reallocatidrade, transport and gas margins, the
sum over all categories of goods is per definitiero.

Each transition matrix has exactly the same condigon: for 59 categories of goods in
the rows, the transition value for each compondntinal and intermediate demand is

© GWS mbH 2008 9
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given (compare Table 2). In the following, the surip i represents categories of goods in
the rows and the subscripindicates the components of total demand in thentos. The
transition matrix for taxes on productd (ST) shows the total of tax revenue for each
component of total demand and for each categogpofls.

Table 2: Configuration of the valuation matrix taxes on products (U_ST) in 2004
1 2 3 4 5 6 7 8 9 10
product tax revenue (U_ST) Intermediate  |Private Con-| COTSUMPION O [ g0 con. | Fixed Con-  |changesin Final Total
2004, in million Euro Demand sumption non—prof.u sumption Capn.al struction Inventory Export | pemand | Demand
Organization Formation
1 |Agriculture, Hunting and related activities 1481 1559 0 0 0 406 0 0 1965 3446
2 |Forestry, logging and related service activites 2 45 0 0 0 0 0 0 45 47
3 |Fishing 2 22 0 0 0 0 0 0 22 24
4 |Mining of coal and lignite;extraction of peat 3 55 0 0 0 0 0 0 55 58
5 |Extraction of crude petroleum and gas 2969 3460 0 12 0 0 0 0 3472 6441
6 |Mining of uranium and thorium ores 0 0 0 0 0 0 0 0 0 0
7 |Mining of ores 0 0 0 0 0 0 0 0 0 0
8 |Mining and quarrying of stones and earthes 47 17 0 0 0 0 0 0 17 64
9 [Manufacture of food products 579 8016 0 16 0 0 0 0 8032 8611
10 |Beverages 932 6696 0 27 0 0 0 0 6723 7655
11 |Manufacture of tobacco products 226 16526 0 0 0 0 0 0 16526 16752
12)... .

3.2 THE TECHNICAL |MPLEMENTATION OF TAXES ON PRODUCTS

The preceding chapters have discussed taxes ongisoon a non-technical basis. The
following sub-chapters concentrate on the technimoalementation of taxes on products
within the underlying modelling framework. Firshet setting of the historical database is
described, than the modelling of product taxeNRORGE is outlined.

3.2.1 DATABASE SETTING

As an outcome of a project with the Federal SiatikiOffice of Germany, transition
matrices for all variables of the transition pracé®m valuation at purchasers’ prices to
valuation at basic prices were available (Distelga®@02). Thus, sectoral disaggregated
information for subsidies on products, taxes ordpots as well as for the reallocation of
trade, transport and gas margins were given.

When the impact of specific product taxes or valdded taxes on consumption has to
be quantified, a separation of taxes on productorbes necessary. Accordingly, the
transition matrix of taxes on products has to beh&r unbundled in its individual
components. Figure 6 illustrates the unbundling@ss. The aggregated transition matrix
of product taxes ST has to be broken down in three specific prodagt matrices:
value added tax matrixJ( MST), import tax matrix J_IAST) and other taxes on products
matrix U_GST).

© GWS mbH 2008
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Figure 6: Unbundling the Product Tax Transition Matrix (U_ST)

Other Product Taxes
Transition Matrix

U_GST

Product Tax Import Tax
Transition Matrix Transition Matrix

u_sT U_IAST

Other taxes on products subsume all other tax tipesbecome payable as a result of
further usage of taxable goods. Excise duties aead the most important consumption
taxes and are levied on the consumption of spegdaxs. According to the Federal Min-
istry of Finance (BMF 2005) the following goods #&eied with an excise duty: crude oll
& natural gas, beverages, tobacco, mineral oil codities, electricity, insurance premi-
ums and real estate services. For all those seategaries of goods, information exists for
tax rates @st9, tax basedstn) and tax revenuegétg. The tax matrix for excise duty
revenues_GST) is conceived by multiplying the revenue of exailsgies stg with the
given proportion of each component of total demetitth total demand. Than the matrix
U_GSTis scaled on its basic value of the System ofdviaii Accounts (SNA).

(1) U_GST; = U_ST; / U_STo * gsta

The calculation of import tax revenues focategories of goods andcomponents of
total demand is challenging as no insight is gigbout the volume of import tax revenues
for each element of the import tax matrix. Therefoan overall import tax quota
(IASTQL) has been calculated, which shows the portiompiirt tax revenuesNIJAGVN)
on total revenues of taxes on products in Germaatal revenues of product taxes are the
sum of total value added tax revendWTGVN), total import tax revenue NIAGVN)
and total revenue of other taxes on produStSGVN). The subscript indicates the times
series. Over time, the import tax quota remairetiredly stable, fluctuating around 0.08 %.
Import tax revenues are obtained only from a nunob@roducts that were able to identify
through publications of the national ministry afidnce. Assuming a constant import tax
quota for all components of total demand and fobicalegories of goods, the import tax
matrix U_IAST can be received. Afterwards, the result is scaledts basic value of the
SNA.

(2) U_IAST; = (IMAGVN, / (MWTGVN+ IMAGVN + SGGVN)) * U_ST,

The value added tax matriid (MST) is determined by definition. By deductiky GST
andU_IASTfrom the historical givetJ_ST, the residual tax matrix shows the value added
tax revenues for categories of goods arjdcomponents of total demand. The matrix

© GWS mbH 2008 11
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U_MSTdoes not have to be scaled on its correspondisig balue of the SNA, because
the value added tax matrix is a residual and hastiespond per definition.

(3) U_MST; = U_ST, - U_GSTF — U_IAST;

By definition, all three sub-matrices have to sumta the historical given matrix of
taxes on products.

3.2.2 MODELLING TAXES ONPRODUCTS

The extrapolation of taxes on products underlies different approaches: On the one
hand, a direct regression approach was choserm@ather hand, the predicted variable is
linked to the development of regressand variablee differentiation between those two
approaches has its origin in the distinction betwgeneral and specific consumption taxes
(refer to sub-chapter 2.3). For general consumpioes such as VAT, the tax revenues
depend on the turnover of consumed products. Fecifsp consumption taxes such as
excise duties, the tax revenues depend on the omtsgquantity of a certain product. The
difference becomes evident, when the effects ofepithanges on tax revenues are
highlighted. An increase in turnover leads autooadly to an increase in general tax
revenues, independent whether the increase invarmweas induced by a rise in quantity or
an increase in prices. Differently to quantity lwh&sxation, where price changes have no
impact on tax revenués.

According to the above outlined observation, ottaes on products such as excise
duties, which are specific consumption taxes, atenated by regression equations (see
sub-chapter 3.2.2.1). Value added taxes are genensumption taxes and are projected
with the linkage approach (see sub-chapter 3.2.202)ort taxes are also classified as
general consumption taxes. Figure 7 summarizesniidelling approach for products on
taxes in INFORGE.

Figure 7: Modelling Taxes on Products in INFORGE

Total Demand at
purchasers’ prices

Taxes
on Products
Transition Matrix
u_sT

Other Product Taxes Import Taxes
U_GST U_IAST

Specific Taxes I I General Taxes I

Subsidies I

Transport, gas, | |
service margins

Regression Approach Linkage Approach
tax base = f(cpvr) A tax revenues = A turnover

Total Demand at
basic prices

Modelling Taxes on Products in INFORGE

! Under the condition, of course, that price charagesnot induced by an increase in tax rates.
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3.2.2.1 Specific Consumption Taxes

The tax revenue is a product of tax rate and tae bBor specific consumption taxes,
the tax base is generally expressed in physicalsdesuch as kilograms or liters. The tax
base is than multiplied with a certain tax rate chgives the monetary equivalent of the
specific tax revenue. In INFORGE the dependentabéei for specific consumption taxes
is the physical tax basegtm). The regressand is a positive function of condionp
expenditures in purposes of use in constant pricpsr). For products levied with a
specific consumption tax, an increase in consumpégpenditures raises the physical
consumption of this product which leads to an iaseein tax revenues under the condition
of constant tax rates.

(4) gstm = f(cpvr)

By multiplying the dependent variable with its asponding tax rategétg by each
category of goods, the hypothetical tax reverystg for other taxes on products is re-
ceived. The prefihypotheticalis used at this stage, because the predicted lingfocal tax
revenue cannot correspond in full with the acta&lrevenue. This is so, because diverging
tax rates for different goods within the same cate@f products persist. The projection of
the matrix of other taxes on products is obtaingdhhltiplying the matrix of other product
taxes of the previous yedd (GSTL with the growth rate of the hypothetical tax newes
(gsta/Gsta.

(5) U_GST; = U_GSTl; * gsta/ Gsta

One consequence of this modelling approach istligaallocation of tax revenues to the
components of total demand is assumed to be cdrmstantime.

3.2.2.2 General Consumption Taxes

The linkage approach has been chosen for the piediof import taxes and value
added taxes. To forgo direct regression is the emuence of two simple assumptions:
According to the design and intention of consumptexes, a positive correlation between
VAT or import taxes and consumption has to be agslmn increase in consumption
expenditures leads to a higher turnover of goodd services which has to lead
automatically to an increase in VAT and import taxenues. Further, it is assumed that
the allocation of tax revenues remains constant towee, category of good and component
of total demand.

The tax matrices for general consumption taxésMSTandU_IAST) are extrapolated
with the projected consumption of total demanduatpasers’ pricégVNL). Equation (6)
and (7) show the programming code. The two matiM83 QLand U IASTQL give the
ratio of tax revenue to total demand ibyategories of goods and for egatomponent of

! The projection of total demand byategories of goods afidomponents of total demand are given at this
state of the regression model. For an extensivaudgon about the prediction of the total demanttira
refer to Distelkamp et al 2003 or Meyer & EwerHz001.
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total demand. According to the second assumption the tax ratmsain constant over
time.

(6) U_MST, = MSTQL; * VNL;
(7) U_IAST, = U_IASTQJ; * VNL;

The new total tax transition matrix on taxes ondoicis (J_ST) is determined by
adding-up the three single tax matrices.

! These two tax ratio matrices can be interpretethasax rates for value added taxes and imposstax
Nevertheless, those tax rates do not resemble chmlatax rates in the economy, because in some
categories of goods products with differently assijtax rates can be summarized. This is espetialy
case in the category of food and beverages, wheraal and reduced VAT rates co-exist.
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4  SIMULATION ON VALUE ADDED TAXES

The abolition of the reduced value added tax mtenie topic which pops up regularly
when the efficiency of the tax system is discug&ihringer et al 2004). The optimal tax
theory argues in favour of the coexistences of nlwae one tax rate under two conditions:
First, products with a low price elasticity of demashall be more heavily taxed than
products with a high price elasticity of demand rfiRay 1927}.Second, products with a
high complementary to leisure activities shall bred higher than products with a low
complementary (Corlett & Hague 1953)Both conditions do not consider the
distributional effects of a coexistence of two tates and were developed under certain
assumptioné Nevertheless, the two arguments shall be usedktifigation for running the
following simulation: It is assumed that the natibgovernment in Germany decides on
the abolition of the reduced value added tax mat2d09. From that time on, a uniform
value added tax rate of 13% is set. The effectsamemarized for relevant macro variables
in Table 3.

The results demonstrate, that an abolition of #dkiced value added tax rate in 2009
combined with the introduction of a uniform valuddad tax rate on all products leads to a
decline in GDP by -0.46% compared to the baselingil 2011, the effect increases to a
percentage difference of -0.90% and remains at¢lvat since.

Figure 8: Real GDP development — baseline and taxeform scenario

Real GDP
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In the short-run a variation in value added taxesdtas effects on the domestic price
level. The introduction of a uniform VAT rate rassthe price levels of all price indices,
whereas the deviation to the baseline is the highesonsumption prices. This reaction is
sensible as value added taxes effect private coptsomthe most. Further, it can be
notified that the impact of the abolition of a redd VAT rate is higher than the reduction

! An example of a product with a high price elasyicif demand is tobacco.
2 An example for a product with a high complementanyleisure is a game boy.
% See Ramsey 1927 and Corlett & Hague 1953 for ailddtdescription of their assumptions.
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of the normal VAT rate for some categories of goddse background is that the reduced
value added tax rate is levied on everyday prodswnts as food or beverages. An increase
of the reduced value added tax rate has therefdngtser impact on prices and total
demand than the reduction of the normal value addedate. One consequence of an
increase in the price level is an immediate dedlinall components of total demand. Only
fixed capital formation shows a deferred reactiae tb a delayed adjustment of the capital
stock. In combination with a simultaneous decreasmport demand, the negative effects
on total output are lowered. Compared to the baseh uniform VAT rate increases the
volume of product tax revenues by 23.5 billion Eumr by roughly 9%. Under the
assumption, that most of the state income is useddnsolidation purposes, net lending
and net borrowing turn positive in 2010 — four yweearlier than in the baseline.

Table 3: Simulation Results

Indicator 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Components of Gross Domestic Product
constant prices, bilion euros, absolute deviation

Gross Domestic Product 0,00 000 000 000 -1058 -1811 -21,64 -2151 -21,08 -20,44 -20,65 -20,86 -21,26 -22,01 -22,71 -22,72
Consumption of private housholds and non-profit organ. 0,00 0,00 000 0,00 -1369 -1583 -1698 -17,15 -17,07 -16,95 -17,09 -17,25 -17,58 -17,95 -18,32 -1857
Public Consumption 0,00 000 000 000 0,85 -0,16 -0,47 -0,51 -0,48 -045 -045 -045 -051 -051 -0,52 -053
Fixed Capital Formation 0,00 0,00 0,00 0,00 426 -1,77 -5,16 -3,90 -2,85 -1,70 -166 -1,73 -225 -243 -2,88 -3,02
Investment in construction 0,00 000 000 000 -1,35 -1,33 -1,25 -1,11 -1,06 -1,02 -106 -100 -104 -1,01 -1,03 -1,00
Investment in inventory 0,00 0,00 0,00 0,00 0,00 0,05 0,06 0,06 0,05 0,05 0,05 004 004 004 004 003
Export 0,00 000 000 0,00 -0,76 -2,06 -2,39 -2,48 -2,53 -2,54 -251 -254 -253 -2,67 -2,73 -2,64
Import 0,00 0,00 000 0,00 -1,14 -4,08 -5,64 -4,67 -3,94 -326 -314 -314 -365 -357 -3,77 -4,02
Price Indices
deviation in percentage points
Public Consumption 0,00 000 000 0,00 0,04 0,26 0,31 0,35 0,35 0,36 0,36 036 036 037 037 036
Private Consumption 0,00 0,00 0,00 0,00 1,60 1,73 1,79 182 1,84 1,85 1,87 189 191 194 1,96 1,98
Gross Domestic Product 0,00 0,00 0,00 0,00 1,16 1,37 1,46 1,50 1,51 1,52 1,52 153 153 154 155 154

State Budget
in current prices, billion euro, absolute deviation

Net lending, net borrowing 0,00 0,00 000 0,00 1549 16,00 15,62 17,07 17,59 18,20 1848 18,71 1881 19,14 1934 19,73
Monetary benefits 0,00 000 000 000 0,62 1,99 2,36 2,53 2,71 2,79 2,88 294 306 316 323 329
Product tax revenues 0,00 0,00 0,00 0,00 2350 23,90 24,01 24,45 24,91 2537 25,75 26,05 26,39 26,70 27,04 27,43
Income and asset tax revenues 0,00 0,00 0,00 0,00 -1,40 -1,63 -1,89 -1,74 -1,60 -1,48 147 -147 -156 -157 -1,62 -1,65

Labour Market and Reallocation
absolut deviation

Gross wages and salaries per employee 0,00 0,00 0,00 0 35 205 199 193 202 211 221 226 230 236 237 238
Tax and contribution ratio 0,00 000 000 0,00 0,01 0,08 0,11 0,16 0,17 0,16 0,16 015 015 015 015 016
Employee in 1000 0,00 0,00 0,00 0 -120 -286 -319 -316 -314 -309 -308 -306 -314 -315 -317 -318
Unemployed in 1000 0,00 0,00 0,00 0 104 232 279 292 305 305 307 307 318 321 322 324
Indicator 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Components of Gross Domestic Product
deviation in percentage to basic scenario

Gross Domestic Product 0,00 0,00 000 0,00 -0,46 -0,77 -0,90 -0,88 -0,85 -082 -081 -081 -082 -083 -0,85 -084
Consumption of private housholds and non-profit organ 0,00 000 000 0,00 -1,08 -1,24 -1,31 -1,31 -1,30 -1,28  -127 -128 -129 -1,30 -1,32 -1,32
Public Consumption 0,00 0,00 000 000 021 -0,04 -0,11 -0,12 -0,11 -0,10 -010 -010 -011 -0,11 -0,11 -012
Fixed Capital Formation 0,00 0,00 0,00 0,00 1,64 -0,67 -1,93 -1,43 -1,02 -060 -057 -058 -0,74 -0,78 -0,91 -0,94
Investment in construction 0,00 0,00 0,00 000 -0,63 -0,62 -0,58 -0,51 -0,48 -047 -048 -046 -047 -046 -046 -045
Investment in inventory 0,00 0,00 000 0,00 0,00 -1,05 -1,24 -1,30 -1,33 -1,33 -133 -132 -131 -131 -131 -130
Export 0,00 0,00 0,00 0,00 -0,06 -0,16 -0,18 -0,18 -0,17 -0,17 -016 -0,16 -015 -0,15 -0,15 -0,14
Import 0,00 0,00 0,00 0,00 -0,11 -0,38 -0,50 -0,40 -0,33 -0,26 -024 -024 -026 -025 -0,25 -0,26
Price Indices
deviation in percentage to basic scenario
Public Consumption 0,00 0,00 000 0,00 0,04 0,23 0,28 0,31 0,31 0,31 0,31 031 031 031 030 030
Private Consumption 0,00 0,00 0,00 0,00 1,42 1,52 1,56 1,57 157 1,57 1,58 1,58 158 159 1,59 1,60
Gross Domestic Product 0,00 0,00 0,00 0,00 1,06 1,25 1,32 1,35 1,35 1,35 1,34 1,33 132 132 1,32 1,30

State Budget
deviation in percentage to basic scenario

Net lending, net borrowing 0,00 000 000 0,00 -74,04 -114,70 -167,17 -334,48 -778,23 13846,58 602,93 355,75 236,83 162,59 118,62 98,82
Monetary benefits 0,00 0,00 000 000 0,14 0,44 0,52 0,55 0,58 0,59 0,60 061 062 064 064 064
Product tax revenues 0,00 000 000 000 9,25 9,23 9,10 9,10 9,11 9,11 9,07 903 898 893 888 884
Income and asset tax revenues 0,00 0,00 0,00 000 -051 -0,59 -0,67 -0,60 -0,54 -049 -048 047 -049 -049 -049 -049

Labour Market and Reallocation
deviation in percentage to basic scenario

Gross wages and salaries per employee 0,00 0,00 000 0,00 0,12 0,71 0,68 0,64 0,66 0,68 0,70 070 070 0,71 070 0,69
Tax and contribution ratio 0,00 0,00 0,00 000 0,05 0,37 0,51 0,71 0,75 0,75 0,71 069 068 072 072 073
Employee in 1000 0,00 0,00 000 000 -033 -0,79 -0,88 -0,87 -0,86 -08 -084 -083 -085 -08 -0,85 -085
Unemployed in 1000 0,00 0,00 000 0,00 3,52 7,83 9,20 9,55 9,93 10,08 10,39 10,58 11,57 12,11 13,16 14,43

If not indicated differently, all variables are shio in real terms.

With a time lag of approximately one year, the effef uniform VAT rates reaches the
labour market. Anticipated price increases reactwaiges and salaries which increase
faster than in the baseline. Higher unit labourts@ifects the price-setting behaviour of
the firms and their demand for labour. Prices amthér increased and the number of
unemployed person rises. A higher unemploymentpate pressure on the social security
system which results in an increase in monetaryetitsn The cumulating effects slow
down after a further year of adjustment. In 201&jamal output drops back to the growth
path of the baseline.
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5 CONCLUSIONS

This paper has investigated the impact of exogefiscal policy shocks on the German
economy by applying the simulation and projectioadei INFORGE. The core of the
paper concentrated on the modelling approach @stax products. After a brief overview
over other empirical work on the analysis of fispalicy shocks, the relative importance
of consumption taxes in the national accounts weténed in chapter 1. Than, the setting
of the historical database as well as the modellihgroduct taxes in INFORGE were
described. In chapter 4, a simulation on value ddtsx rates were presented and
discussed. It was shown, that a product tax vanat INFROGE has effects on national
output, prices, state budget and reveals distobatieffects.

The modelling approach chosen in INFORGE has unednthx products in three
different types of taxation and separated tax regenin categories of goods and in
components of total demand. This deep disaggregafiproduct taxes enables a distinct
analysis of product taxes and their affects on gonion and production. This includes an
analysis of tax policies and its affects on incand distribution of all components of total
demand.

Soft spots of product tax modelling in the curreatsion of INFORGE can be found at
the stage of the database setting. The unbundfitaxes on products are subject to certain
assumptions and cannot reflect the reality in #ilfurther soft spot of the current version
of INFORGE can be detected at the level of modgllgpecific consumption taxes.
Specific consumption taxes are in reality more cemphan imaged in INFORGE. For
instance the tax rate for tobacco differs dependvhgther cigarettes or shag are taxed.
Other categories of products show similar compleatdres when it comes to taxes on
products. Overall, the described shortcomings efdirrent version of INFORGE can be
mainly traced back to an insufficient endowmentdata. With a more sophisticated
historical dataset and less strong data restrigtittle modelling of taxes on products in
INFORGE could be further improved.
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