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Summary

The European Union is legally entitled to the revenue from (1) agricultural and sugar
levies, (2) customs duties, (3) a 1 percent rate on each Member States' value added tax
base, and (4) a resource on the basis of GNP. Currently, the Union is actively involved
in the search for a fifth own revenue source. Therefore, the European Commission (DG
XIX) has invited the authors to trace 'who pays the taxes'. As requested, our report gives
a general account of methods to investigate impacts of taxation. More specifically, we
have estimated the incidence of national tax systems (Germany, the Netherlands, Spain
and the United Kingdom), and the incidence of present own resources and prospective
new (tax) resources of the European Union. Up till now, such information was not
(readily) available.

JEL: D30, D31, H24

Keywords: tax incidence in the European Union, prospective new EU tax resources

Zusammenfassung

Der Europdischen Union werden gesetzlich folgende Einnahmearten zugeschrieben:
(1) aus Agrarabschopfungen, (2) aus Zollen, (3) Mehrwertsteuer-Eigenmittel und (4)
BSP-Eigenmittel. Gegenwirtig sucht die Europidische Union nach einer fiinften
Eigenmittelquelle. Daher hat die Europdische Kommission (DG XIX) die Autoren des
vorliegenden Beitrags aufgefordert, zu der Frage "Wer bezahlt die Steuern?' Stellung zu
nehmen. Unser Bericht stellt zunichst einmal die Methoden zur Erforschung der
Steuerwirkungen dar. Insbesondere haben wir das Aufkommen und die Verteilung
nationaler Steuersysteme (Deutschland, Niederlande, Spanien und GrofBbritannien), der
jetzigen EU-Eigenmittel und der zukiinftigen Quellen der EU geschitzt. Bis jetzt waren
Informationen dieser Art nicht direkt zugénglich.

JEL: D30, D31, H24

Schlagworter:  Steuerinzidenz in der Europdischen Gemeinschaft, neue EU-
Steuerressourcen
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Executive summary

Introduction

The European Union is legally entitled to the revenue from (1) agricultural and sugar levies, (2)
customs duties, and (3) a 1 percent rate on each Member States' value added tax base. As from
1988 the Union can call on a fourth own resource, on the basis of GNP. As a consequence of the
Edinburgh agreement, the share of this resource is estimated to rise from 14 percent (1992) to
nearly 50 percent (1999).

Currently, the Union is actively involved in the search for a fifth own revenue source. The European
Council has explicitly requested the Commission for a report concerning possible candidates for a
fifth own resource.' New European taxes can be judged in the light of their contribution to a fair
overall distribution of revenues and expenditures. One precondition for evaluating both the fairness
of the present tax system of the Union and its Member States, and to assess proposals for its
reform, is adequate knowledge about social and economic impacts of existing taxes, notably about
the distribution of tax burdens within the European Union. However, as yet such information is not
readily available.

Therefore, the European Commission (DG XIX) has invited the authors to trace "who pays the
taxes". As requested, our report gives a general account of methods to investigate impacts of
taxation. More specifically, we have estimated the incidence of national tax systems, and the
incidence of present own resources and prospective new (tax) resources of the European Union. Up
till now, such information was not (readily) available.

National tax systems of Member States show great variety. The Commission has stipulated that
our analysis should cover at least three significant Member States. We have decided to include four,
i.e. - in alphabetical order - Germany, the Netherlands, Spain and the United Kingdom. Together,

these countries account for over fifty percent of GNP of the Union.

Methodology
The incidence of a tax is measured by the reduction in real income which results from the imposition
of that tax. We want to establish who pays the taxes (statutory incidence) and who ultimately bears
the tax burden (economic incidence). Both tax distributions will differ, since individuals and firms are
inclined to shift taxes they must pay onto others.

For this report, data on taxes households paid in the early 1990s have been taken from

government administrations and nation-wide representative surveys among households. In a number

! See Article 10 of the Decision on new own resources by the European Council, dated 31 October
1994 (94/728/EG, Euratom), Journal officiel des Communautés européennes, No L 293/13.



of cases such data were run through a microanalytic model to simulate the amount households pay in
certain taxes. Given the limitations inherent to available microdata, it was not possible to calculate
the burden of all taxes.

Once the statutory incidence of taxes has been established, their economic incidence may be
traced under a variety of assumptions. Although some progress has been made in recent years in
improving the methodology of tax analysis, economists still disagree about the economic incidence of
several of the most important taxes in national tax systems. Reflecting the state of the art, our
incidence assumptions are spelled out in section 6.3.

Results are presented as tax shares of ten groups, each containing ten percent of all households
("deciles'). Households have been ranked into deciles by increasing income. Thus, the ten percent
poorest households are located in the first decile, the ten percent richest households are found in the
tenth decile.

Incidence of present own resources

Table 0.1 specifies tax revenues of the former European Community in the early 1990s.

The economic incidence of each own resource is shown in tables 0.2 - 0.4.

Table 0.1 Tax revenues of the European Community (% share)”

1991 1992
Agricultural and sugar levies 4 3
Customs duties 20 19
Value added tax base 54 58
Fourth resource (GNP-base) 13 14

a) Miscellaneous revenues produced 8 percent (1991) and 6 percent (1992) of total revenue; see table 1.1.



Regarding the incidence of agricultural and sugar levies no reliable information is available at the EU

level. Based on data from national consumer surveys, we have allocated these taxes to households in

proportion to their consumption of food. Arguably, this is a rather strong assumption, but the

approach adopted here seems to be defensible.

Table 0.2 Incidence of agricultural/sugar levies (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 5 6 6 10 9 11 12 13 13 15 100
The Netherlands 5 6 7 9 9 10 12 13 13 16 100
Spain 5 7 8 10 10 11 11 12 12 14 100
United Kingdom 4 5 7 8 9 10 11 13 15 18 100

To establish the economic incidence of customs duties, it is assumed that households pay such taxes

in proportion to their total consumption of goods and services. Table 0.3 shows the share of

households in aggregate consumption, per decile.

Table 0.3 Incidence of customs duties (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 4 5 5 9 8 10 12 13 14 19 100
The Netherlands 5 5 7 8 9 10 12 13 14 18 100
Spain 4 5 7 8 9 10 11 13 14 18 100
United Kingdom 3 4 6 7 8 11 11 13 16 21 100

The European Union collects the VAT-based contribution of its Member States by means of a

notional harmonized base, and not as part of value added tax actually paid by consumers. The

incidence of the VAT-based contribution will be reviewed when discussing the impact of new own

resources (table 0.5).



The incidence of the GNP-based own resources of the EU is in fact determined by the incidence of
national tax systems of Member States. Table 0.4 shows the economic incidence of national tax
systems of the four countries.

For a correct interpretation of the information contained in table 0.4 it is very important to note that,
due to missing data, the incidence of several taxes could not be traced. Given wide differences in
national tax mixes, taking into account the spread in taxes covered (62-98 percent of aggregate tax
revenue), and considering the substantial variation in GDP per capita (table 4.1) and in the inequality
of the distribution of household incomes, the pattern of tax incidence in the four Member States
included in our report is strikingly similar.

The fifty percent poorest households carry 23-24 percent of the aggregate tax burden in Germany,
the Netherlands and Spain, whereas the ten percent with the highest incomes contribute 25-26
percent. Only in the United Kingdom, tax burdens are more skewed towards rich households, which
may perhaps be explained by the greater inequality of the personal income distribution in this country

and zero-rated items for VAT-purposes.

Table 0.4 Incidence of GNP-based own resource (% share) a)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 2 3 5 7 7 9 11 13 16 26 100
The Netherlands 2 3 5 6 8 9 11 13 16 25 100
Spain 2 3 4 6 8 9 11 14 16 26 100
United Kingdom 1 2 3 4 7 9 11 14 18 32 100

a) Results presented here refer to the totals line (printed in bold) of tables 7.2 (Germany), 7.3 (the Netherlands),
7.4 (Spain) and 7.5 (United Kingdom).

Incidence of prospective own EU resources

In recent years, several proposals for new own EU resources have been fielded. We will assume
here that new own resources are introduced within a framework of revenue neutrality. It follows that
to judge the net impact of the introduction of any new resource the incidence of this new resource
and the incidence of the present resource it (partly) replaces should be jointly considered. One
proposal aims at the introduction of an own VAT-resource to finance part of the outlays of the
Union. It is assumed here that the distribution of this tax would closely resemble the present
distribution of national VAT. This assumption seems to be warranted, given that the VAT tax base is

iv



effectively harmonised between Member States. However, keeping in mind the existing variation of

tax rates and in national consumption patterns, it must be conceded that incidence patterns

presented here are only indicative. On the other hand, we find a strikingly similar distribution of the
value-added tax burden for Germany, the Netherlands and Spain (table 0.5).

Table 0.5 Incidence of new own resource: value added tax (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 4 5 5 9 8 10 12 13 14 19 100
The Netherlands 4 5 6 8 9 10 12 13 15 19 100
Spain 4 5 7 8 9 10 11 13 14 18 100
United Kingdom 3 3 5 6 8 11 11 14 16 23 100

Over the years, various other proposals for new own resources have been fielded. For example, in

the report Stable Money--Sound Finances experts have advanced a tax on “seigniorage’, that is the

return for central banks on interest-bearing assets which form the counterpart to the monetary base.

The introduction of this tax would imply that the role of the GNP-based own resource would

commensurately decrease. Given our assumptions, the introduction of a “seigniorage tax' would in

effect not change the present overall incidence of EU own resources (see section 9.2).
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1 Introduction

In 1992 total spending of the then European Community (EC) amounted to slightly over ECU 58bn.
The Treaty of Rome forbids the European Union (the former EC) to run deficits. So all outlays of
the Union must be covered by current receipts. In 1992 revenue nearly touched ECU 60bn. Table
1.1 details the composition of the EC budget in 1991-1992.

Table 1.1 Composition of the European Community budget, 1991-1992

1991 1992

ECU bn % ECU bn
I Expenditure
Agricultural policy 31.0 58 31.2 54
Structural operations 13.9 26 18.4 32
External policy 2.2 4 2.1 4
Research policy 1.7 3 1.9 3
Administration 2.7 5 2.8 5
Other policies 2.1 4 1.8 1
Total 53.6 100 58.1 100
II Revenue
Agricultural/sugar levies 2.5 4 2.0 3
Customs duties 11.5 20 11.3 19
Value-added tax 30.3 54 34.7 58
Additional resource (GNP) 7.4 13 8.3 14
Miscellaneous 4.6 8 34 6
Total 56.8 100 59.7 100

Source: "Stable Money--Sound Finances", European Economy, no. 53 [1993, p.22]

On the revenue side, the European Union (EU) does not possess fiscal sovereignty, since the EU
budget authority is not empowered to introduce taxes on its own initiative. From 1958 to 1970 the
budget of the former EC was therefore financed by a system of Member State contributions. In
1970 the system of “own resources' was introduced. From then on the present Union is legally
entitled to the revenue from:



(1) agricultural and sugar levies;
(2) customs duties; and
(3) a 1 percent rate on each Member States' value-added tax base. This resource is collected from
the Member States by means of a notional harmonized base, and not as part of value-added tax
(VAT) actually paid by consumers. In 1984 the maximum rate of the VAT resource was raised from
1 to 1.4 percent. In 1989 the tax base itself was capped at 55 percent of the Gross National
Product (GNP) of the Member State concerned.

As from 1988 the European Union can call on a fourth own resource, on the basis of GNP, to

cover the gap between revenue needed and receipts from the other three own resources mentioned.

The Edinburgh Summit of December 1992 managed to reach a unanimous position on the
development of the EU budget until 1999. After 1994 the ceiling for own resources will gradually
increase from 1.2 to 1.27 percent of Union GNP. Also, the call-up rate of the VAT-resource will
step-wise be reduced from 1.4 to 1 percent. In addition, the cap on the uniform VAT-base is to be
reduced from the present 55 to 50 percent of GDP. All this implies that the relative importance of

the fourth resource is bound to rise further from 1995 onward.

Currently, the European Union is actively involved in the search for a fifth own revenue source. The
European Council has explicitly requested the Commission for a report concerning possible
candidates for a fifth own resource.”

Recently, a group of independent economists have examined the role of EU public finances in the
perspective of economic and monetary union. These experts have advocated the following changes
on the revenue side of the EU Budget. New own resources should substitute, at least partially, for
the present third and fourth resource, while at least maintaining proportionality, i.e. ensuring that
poorer countries do not pay more and richer ones not less than their respective GDP shares.
European Central Bank profits are advanced as a candidate for new own resources. Other well-
suited candidates, in the view of the experts, are a tax on C0, emissions, and corporate taxes.
Qualifying new European taxes can be judged in the light of their contribution to a fair overall
distribution of revenues and expenditures, both within the European Union and among individuals.
One precondition for evaluating both the fairness of the present tax system of Member States, and
to assess proposals for its reform, is adequate knowledge about social and economic impacts of
existing taxes, notably about the distribution of tax burdens within the European Union.

However, as yet such information is not readily available.

2 See Article 10 of the Decision on new own resources by the European Council, dated 31 October
1994 (94/728/EG, Euratom), Journal officiel des Communautés européennes, No L 293/13.



Recently, the European Commission (DG XIX) has taken initiatives to fill part of existing gaps in our
knowledge of tax incidence in the European Union. As part of that initiative the Commission has

invited the authors of this report to trace "who pays the taxes".



2 Objectives and scope of report

The European Commission has laid down the following specifications. Our report should:

a. give a general account of methods and results of empirical analyses of the impact of taxation;

b. estimate the incidence of national tax systems;

c. estimate the incidence of each own resource;

d. estimate the incidence of a limited number of prospective new resources.
The analysis should cover at least three significant Member States. We have decided to include four
Member States, i.e. - in alphabetical order - Germany, the Netherlands, Spain and the United
Kingdom. This selection guarantees the required spread in national "wealth" (measured in terms of
GDP per capita), it covers three "significant”" Member States (in terms of both population and GDP),
while sufficient data are available to determine the distribution of tax burdens in each of these

countries.

3 Outline of report

Section 4 briefly outlines the economic profile of the Member States selected for further analysis.
Annex 1 offers a more detailed picture of the economy and the public sector of each Member State
over the 1980-1992 period. For selected Member States, section 5 summarises the national tax
system and revenue trends over the 1980-1992 period.

Next, section 6 offers an overview of methods and results of empirical work on the impact of
taxes. Section 7 offers estimates of the incidence of national tax systems. Annex 2 discusses country
by country the datasets and micromodels that were used to produce these estimates. Annex 3
demonstrates the sensitivity of our results for alternative incidence assumptions. Annex 4 reviews tax
shifting in macroeconometric models.

Section 8 presents our estimates of the incidence of each present own resource of the European
Union. The incidence of a limited number of prospective new own resources of the Union will be

taken on in the concluding section.



4 Country profiles of four selected Member States

This section summarises key demographic and economic data for each EU Member State covered
by the study. Table 4.1 compares the size of their populations, and GDP per capita in 1991.
Germany had both the largest population and highest per capita income (data refer to former West

Germany only). Purchasing power per capita in Spain was at two-thirds of the German level.

Table 4.1 Demographic and economic country profiles, 1991

Germany Netherlands Spain UK
Population (x 1 mln) 63.9 15.1 39.0 57.6
GDP per capita ($)
- current exchange rates 24,585 19,300 13,510 17,600
- purchasing power parity 19,500 16,530 15,720 15,720
- index ppp (Germany = 100) 100 85 65 81

Source: OECD [1993a, pp.6-7, 24-25]

Table 4.2 compares the role of the public sector. In 1991, total public spending amounted to
between 40.8 (UK) and 54.5 percent (Netherlands) of GDP. Such international comparisons of
spending levels must be interpreted with care, because the role of off-budget items and tax

expenditures may greatly vary from one country to another [OECD, 1985].

Table 4.2 Public sector, 1991 (% of GDP)

Germany Netherlands Spain UK
Total outlays 49.2 55.2 45.0 40.2
Current receipts 45.6 52.7 40.0 374
Deficit 3.6 2.5 5.0 2.8
Gross public debt 45.0 78.3 45.5 40.4

Source: EC, Tables on Public Finance, June 1993



By the early 1990s all countries ran deficits, because current public receipts fell short of outlays. In
1991, Spain showed the largest gap between public outlays and current receipts. The Netherlands
boasted the smallest deficit, but on the other hand it had the largest public debt in terms of Gross
Domestic Product. However, in just a few years time the debt picture may change dramatically.
According to OECD projections net public debt in the UK and Germany might by 1996 have
swollen to 55 and 58 percent of GDP respectively, whereas the Dutch debt will only slightly
increase to 81 percent of GDP [OECD, 1994, p.29]. Such trends reflect that the Netherlands has

rather successfully tackled its deficit, the recent recession not withstanding.

Annex 1 offers a more detailed picture of economic trends and public sector developments in each
of the four selected Member States. Broadly speaking, their economies moved in tandem, growth
performance and the public finances reflecting the impact of the deep recession of the first half of the
1980s, the ensuing strong recovery during the second half of the 1980s, followed by the milder
recession of the early 1990s.

Over successive cycles, unemployment has risen to an increasingly higher structural level,
presenting policymakers within the EU area with the formidable challenge to create more jobs for
the many millions who are currently out of work.

During the 1980s the distribution of personal incomes became more unequal, both in the United
Kingdom and the Netherlands. In Spain and Germany, on the other hand, income inequality was
reduced, although in Germany only very modestly so.

Between 1980 and 1993 the level of public spending went up strongly in Spain, and increased
somewhat in Germany. The Netherlands and the United Kingdom recorded a slightly lower ratio of
public outlays to GDP. After 1980, the debt-to-GDP ratio rose markedly in three Member States.
Only the United Kingdom substantially cut its public debt as a share of GDP, especially so during
the second half of the 1980s.



S Tax systems of four selected Member States

5.1 Introduction

Ratios of total tax revenue to GDP display much diversity among EU Member States. Moreover,

country positions may strongly vary according to the taxes which are taken into account. This is

especially important as regards the inclusion or the exclusion of compulsory social security

contributions. For example, excluding such contributions, in 1990 the tax level in the Netherlands

was below the EU average. Including social insurance contributions, the Netherlands had and still

has one of the highest tax levels in the whole EU area. This report reckons social insurance

contributions as taxes.

Table 5.1 shows the ranking of the four EU Member States by their tax-to-GDP ratios. The tax

structure of any country may be characterised by the relative shares of various types of tax. In

addition to total tax levels, table 5.1 displays the tax mix by type of tax for the Member States

considered here. In Germany, the Netherlands and Spain social insurance contributions are the

single most important source of public revenue. In the UK social insurance contributions remain far

behind. Receipts from this source vary strongly among countries, reflecting varying degrees of

coverage and generosity of programmes, as well as different methods of financing social security

transfers.

Table 5.1 Tax mix of selected EU Member States, 1991 (% GDP)”

Personal ~ Corporate Property = Consump- Social Total
income income tion insurance taxes
contributions

Netherlands 12.3 34 1.7 11.9 17.4 47.0
Germany 10.6 1.7 1.1 10.5 15.3 39.2
United Kingdom 10.3 3.2 3.0 11.8 6.4 36.0
Spain 8.1 2.7 1.8 9.8 12.3 34.7
EU average 10.9 3.0 1.9 12.9 11.9 41.2

a) Countries ranked by decreasing tax-to-GDP ratio.

Source: OECD [1993a, pp.75-86]



Only in the Netherlands the share of personal income tax revenues exceeds the EU average. In
Germany the share of the corporate income tax is below average. In relative terms, property is
heavily taxed in the United Kingdom. In Spain, consumption and personal income are taxed

relatively moderately.

5.2 Germany

Germany finances its public expenditures out of tax revenues on the one hand, and through social
contributions on the other hand. The personal income tax constitutes the single most important
source of public revenue. In the FRG it consists of a wage withholding tax and the income tax
proper. Table 5.2 shows that over the period 1980-1992 the share of the income tax has varied
between 23 and nearly 26 percent of total revenue from taxes and contributions.’

Another important tax is the value-added tax (including the import turnover tax) with a tax share of
about 15 percent. The corporate income tax has an average share in the tax mix of about 3 percent.

Various duties and consumption taxes, including the mineral oil tax and tobacco taxes, are included
in table 5.2 as “other taxes'. In recent years their share increased from 8 percent (1990) to 10
percent (1992).

With the aim of making the tax system conducive to efficiency and growth, over the past years
numerous changes have been made to tax laws. Examples are the Tax Reduction Act (1986/88) and
the Tax Reform Act (1990).

The national social insurance system, which includes old age pensions, health insurance, disability
and unemployment insurance, is financed by both employers and employees. The share of employer
contributions in the tax mix has slightly decreased, to 18.5 percent in 1992, whereas the share of
employee contributions increased from 18 percent (1980) to more than 21 percent (1992).

It is remarkable, that whereas total revenue from taxes and contributions has doubled after 1980
(from 580bn to 1160bn Dmarks in 1992), the structure of the tax mix has only marginally changed

over the past fifteen years.

Table 5.2 Tax mix of Germany, 1980-1992 (% share)

1980 1985 1990 1991 1992 DM bn
(1992)

Personal income tax 25.6 23.8 23.0 23.1 23.5
Employee social insurance 17.9 22.0 225 215 21.2

3 Information given in table 5.2 is only available for the former Federal Republic of Germany
(FRG), with the exception of data on municipal, federal and trade taxes, which as from 1991 include
those of the five new states (Lédnder).

273
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Employer social insurance 19.1 18.9 192  18.8 18.5
Value-added tax 16.1 14.8 159 164 16.5

Other taxes 8.7 8.3 8.2 9.9 10.0

Local government taxes 8.9 7.9 8.0 7.4 7.5

Corporate income tax 3.7 4.3 3.2 3.0 2.8

Total 100 100 100 100 100

Total revenue (DM bn) 580 740 930 1064 1161

Source: Statistisches Bundesamt, Statistisches Jahrbuch, various issues

5.3 Netherlands

In the Netherlands, public outlays are over three-quarters financed out of taxes and social insurance
contributions. Non-tax revenues and new debt bridge the gap that remains. In 1992 total tax
revenues amounted to Gld 267bn (table 5.3), which roughly equalled 48 percent of GDP. In
addition to GId 162bn in central and local government taxes, contributions to finance public social
Insurance programmes constitute a very important source of revenue to the public sector (Gld
105bn).

The personal income tax and contributions to finance the general social insurances dominate the tax
system, each accounting for about one-quarter of total tax revenues. Less than 10 percent of income
tax due is collected by assessment, the remainder being collected by withholding the tax at source,
the latter method being applied to wages, private pensions, social insurance and welfare benefits
(wage tax), and dividends (dividend tax). Resident tax-payers are taxed on their world-wide
income, that has been earned within a given calendar year. As a rule, private capital gains are not
taxed. Income is taxed under a three-bracket rate schedule at 13%, 50% and 60%, respectively.

In 1991, contributions to finance general social insurances produced nearly Gld 63bn. All residents
are covered by four general social insurance programmes, the most important one being the general
old-age pension scheme. Contributions to finance the general social insurances have a flat rate
(25%), with a cap, since these taxes are due on income in the first income tax bracket only, while
the personal exemptions apply. Thus, the combined rate of the personal income tax and general
social insurance contributions comes to (13+25=) 38%, 50% and 60% respectively.

Households with a net worth over (roughly) Gld 200,000 are liable to a net wealth tax (rate 0.8%).
Revenues from this net wealth tax amount to Gld 1.4bn.

Value-added tax and contributions to finance the employee social insurances each raise over Gld
40bn. Participation in the employee social insurances is mandatory for all workers in the market

sector. Insured workers are entitled to benefits in case of unemployment, sickness and disability.

215
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The tax basis is gross wage. Part of this flat rate tax is withheld from employee wages, part is
directly paid by employers. The maximum amount of earnings subject to contributions for employee
social insurances is about Gld 75,000 (1992).

In 1992, the corporation income tax produced over Gld 17bn in revenue. Under Dutch tax law
corporate income is taxed both at the level of the company as well as at the level of the
shareholders. As from 1988 the tax rate (which stood at 46% at the end of the 1970s) is 35%.

Other central and local government taxes will not be detailed here.

Table 5.3 Tax mix of the Netherlands, 1980-1992 (% share)

1980 1985 1990 1991 1992 GId bn

(1992)
Personal income tax 253 18.1 23.6 25.2 23.7 63.4
General social insurance 21.3 274 20.6 21.3 23.5 62.7
Employee social insurance 18.0 17.9 175  16.8 15.7 42.0
Value-added tax 15.7 16.1 16.0 15.2 15.1 40.5
Other taxes 7.0 7.1 7.6 7.5 7.6 20.1
Corporate income tax 6.5 6.8 7.5 7.2 6.5 17.3
Excise taxes 4.5 4.1 4.3 4.0 4.7 12.6
Local and green taxes 1.7 2.5 2.9 2.8 3.2 8.5
Total 100 100 100 100 100
Total revenue (Gld bn) 156 192 231 256 267

Source: CBS [1988, pp.133-39, 148]; CBS [1993, pp.151-55, 168]

Over the whole 1980-1992 period, the tax mix in the Netherlands has not fundamentally changed.
However, the share of the personal income tax and employee social insurance contributions has
somewhat declined by -1.6 and -2.3 points respectively, whereas the share of general social

insurance contributions and local plus green taxes increased by 2.2 and 1.5 points respectively.

5.4 Spain

The present Spanish tax system has its origin in the Tax Reform of 1977 which introduced for the
first time a veritable personal income tax, together with a net wealth tax. The present top rate of the
income tax is 56%. Up till now, the wealth tax has not been very effective in reducing the share in

national income of the most affluent individuals.
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The corporation income tax was reformed in 1978. It has a flat rate of 35%. Presently, the tax
base is eroded by a wide variety of tax allowances and deductions.

The taxation of goods and services underwent important changes in the wake of the 1986 reform
of most indirect taxes, which was motivated by the entry of Spain into the former EC. Particularly,
the introduction of the value-added tax should be mentioned. The share of import taxes has

dramatically dropped, also as a consequence of Spain joining the European Union.

Table 5.4 Tax mix of Spain, 1980-1992 (% share)

1980 1985 1990 1991 1992 Pst bn
(1992)
Social insurance contributions 46.3 39.5 35.5 35.9 36.0 7555
Personal income tax 18.5 19.3 22.3 24.0 25.0 5244
Value-added tax - - 14.4 14.3 14.7 3079
Other indirect taxes 18.9 25.0 12.8 12.8 13.5 2833
Corporate income tax 4.8 5.3 9.2 8.0 6.8 1438
Other direct taxes 2.8 2.8 24 2.1 1.6 331
Wealth tax 1.0 1.0 1.1 1.1 1.1 223
Customs duties 6.9 6.6 1.7 1.3 0.8 165
Capital tax 0.7 0.7 0.7 0.6 0.6 122
Total 100 100 100 100 100
Total revenue (Pst bn) 3908 8462 17221 18767 20990

Source: Banco de Espafia (National Accounts)

In Spain, social insurance contributions are the single most important revenue source of the public
sector. By 1980, proceeds from such contributions accounted for nearly half of total public revenue.
The share of contributions in the tax mix fell during the first half of the 1980s and remained more or
less stable as from the mid 1980s. Still, social insurance contributions made up over one-third of
total tax revenue in 1992. The second most important tax source is the personal income tax,
producing one-fourth of total revenue in 1992. The share of the personal income tax in GDP has
significantly expanded, as a consequence of progressive rate increases and a marked growth in the
number of persons reporting their income to the tax authorities. Given major changes in the structure
of indirect taxation, the share of taxes on consumption (value-added tax and other indirect taxes) has
remained remarkably stable over the 1980-1992 period, revenue from these sources amounting to
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over one-fourth of total tax proceeds. The share of the corporate income tax was rather volatile,
with a clear peak in 1990.

5.5 United Kingdom

In 1992, UK general government receipts from taxation amounted to £210bn, some 35 percent of
GDP. In terms of revenue raised, the most important UK tax is personal income tax which
generated 27 percent of total tax revenue in 1992. The other major UK taxes are National insurance
(the UK social security tax), value-added tax, corporation income tax and excise duties. Together,
these taxes produce over 80 percent of total UK tax revenues.

The income tax has three rates of 20%, 25% and 40%, respectively. Every individual is entitled to
a personal allowance, which varies according to marital status and age. Taxable income greater than
£23,700 is taxed at 40%. For roughly three-quarters of taxpayers, the 25% rate is their marginal
rate of tax. Income tax is levied on an annual basis. The vast majority of revenue is collected by
withholding the tax at source, either by employers or by banks in the case of interest income and
mortgage relief (MIRAS).

The UK social security tax, National insurance, is also levied on current income of employees and
the self-employed. National insurance was levied at a rate of 9%, up to a ceiling of £21,840 gross
income in 1993-94. Employers must also pay National insurance with a main contributions rate of
10.4% and no cap. Consequently, the marginal rate faced by most employees in the UK was 34%
in 1993-94, whilst some two million top rate taxpayers faced a 40% marginal rate.

Value-added tax was introduced in 1973 when the UK entered the former EC. Since 1991 it has
been levied at a standard rate of 17.5%. Roughly 60 percent of consumer spending is on goods that
fall into the standard rate category, the major exceptions being food, children's clothing, books and
newspapers and transport. Many basic necessities are taxed at zero rates. Excise duties - on beer,
cider, wine, spirits, tobacco, petrol and vehicles - raise significant sums in the UK. In 1992 their

revenue amounted to 70 percent of the proceeds from VAT.

Table 5.5 Tax mix of the United Kingdom, 1980-1992 (% share)

1980 1985 1990 1991 1992 £bn

(1992)

Personal income tax 28.0 24.8 26.4 27.6 27.4 57.6
Value-added tax 13.3 14.4 15.0 16.1 17.9 37.7
National insurance 16.6 17.7 16.0 16.5 16.6 35.0
Excise duties 12.8 13.1 11.9 12.2 12.7 26.6
Corporation tax 5.9 6.9 10.8 9.3 7.6 16.2
Business rates a) - 6.2 6.0 6.9 6.6 13.9
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Other receipts 10.5 10.2 5.2 5.3 4.5 9.0

Local personal taxes a) 9.9 3.6 5.5 3.4 4.0 8.3
Capital taxes 2.0 2.2 2.4 1.9 1.9 3.9
Customs duties 1.0 0.9 0.8 0.8 0.8 1.7
Total 100 100 100 100 100

Total revenue (£ bn) 84 137 203 208 210

a) Local personal taxes in 1980 includes business rates, as they were not separately identified for this year.
Source: Financial Statistics, tables 3.12, 3.13, 3.14
Financial Statement and Budget Report [1980, 1985, 1990, 1991, 1992]

Economic Trends Annual Supplement, table 5.4

Three other taxes raise significant revenues in the UK. Corporation tax, levied on corporate profits
is a combination of a tax on dividend payments (advance corporation tax) which is treated as a
pre-payment of income tax, and a tax on retained profits (mainstream corporation tax), generally at
a rate of 33%. Businesses also have to pay national non-domestic rates, that is, a property tax for
local government services. The council tax is a local property tax and was introduced in 1993 to
replace the community charge, commonly known as the “poll tax'.

Over the last fifteen years, the UK tax mix has changed substantially, due to both economic
fluctuations and policy changes. The level of profits in the economy accounts for the changing
importance of the corporation tax, while increasing personal incomes over the 1980s kept income
tax revenues very buoyant, despite significant reductions in tax rates in the late 1980s. The most
significant policy change has been the gradually expanding role of the value-added tax, as the
standard rate rose from 8% in 1979 to 17.5% in fiscal year 1993-94.
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6 Empirical analysis of tax incidence

6.1 Introduction

The incidence of a tax is measured by the reduction in real income that results from the imposition of
that tax. Taxes may reduce the income of individuals as producers; or they may increase the prices
of consumer goods and thus reduce the purchasing power of a given money income. Both effects

are measured in this report. However, no attempt is made to measure the burden that results from
the reallocation of resources or the changes in consumption patterns that may be caused by taxation.

We want to establish who pays the taxes (statutory incidence) and who ultimately bears the tax
burden (economic incidence). Both tax distributions will differ, since individuals and firms are
inclined to shift taxes they must pay onto others. Although some progress has been made in recent
years in improving the methodology of tax analysis, economists still disagree about the economic
incidence of several of the most important taxes in the tax system. Given the state of the art,
estimates of economic incidence will usually be based on a set of incidence assumptions. Once the
statutory incidence of taxes has been established, their economic incidence may be traced under a
variety of such assumptions.

To measure tax distributions, most economists will start to identify relevant income units, usually
households or families.* Then, many would prefer to employ a general equilibrium model to calculate
the present value of tax burdens imposed upon each household over its lifetime. This burden would
be compared to the households lifetime income. Recent work of Fullerton and Rogers [1993] stands
as an example of the proper way to implement this methodology.

However, economists who work in the policy arena usually do not follow this "lifetime approach"
[Barthold, 1993]. Employing various methodologies, government organisations and policy advisors
typically implement some form of "annual approach" [Joint Committee on Taxation, 1993]. This
approach, pioneered by Pechman [1985], estimates the distribution of tax burdens in a given year.
For all kind of practical reasons the annual approach will also be taken in the current research
project, although some economists would maintain the theoretical superiority of the lifetime

approach.
Sections 6.2 and 6.3 explore the "Pechman approach” in greater detail and specify our shifting
assumptions. Section 6.4 will clarify how these assumptions relate to the shifting of taxes as

embodied in various, frequently used macroeconometric models.

6.2 Statutory incidence of taxes

* Household definitions may vary from one country to another.
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Individuals pay taxes on the income they earn and on benefits received from the public sector.”
When spending their income on goods and services, prices will usually include one or more taxes,
such as value-added tax, excises and import duties. To establish how much tax an individual
household actually pays in income and consumption taxes, any of two roads may be followed.

First, the necessary data may directly come from government or private administrations. As an
example, the amount of personal income tax paid by households can be taken from the records of
the tax administration. However, in most cases researchers have no access to data from government
administrations. The other route for them to follow is to ask individuals or private firms how much
they pay in specific taxes. As an example, researchers may organise a survey and ask a
representative sample of the population how much they paid in personal income tax or wealth tax in
the previous year. In most cases, however, surveys do not contain explicit questions about amounts
of taxes paid. Moreover, in many cases individuals are not aware how much they pay in
consumption taxes because in Europe, typically, such taxes are not separately identified on sales
slips.

Still, given the necessary income and consumption data of households, the amounts paid in income
and consumption taxes can be calculated, using a microanalytic model. Techniques available to
microsimulate tax burdens of individual households are discussed in, among others, Orcutt et al.
(1986), Atkinson and Sutherland (1988), and Brunner and Petersen (1990).

Separate modules of such micromodels calculate personal income tax, and social insurance
contributions due, given the income of each household in a representative sample, and taking
account of its relevant socio-economic and demographic household characteristics. For example,
the amount of personal income tax due will - apart from income - also depend on marital status and
may vary with the number of children in the household. Also, provided the data set contains the
relevant information, deductions and exempted income can be taken into account in simulating the
amount of income tax due. If social insurance contributions are deductible for income tax purposes,
the model first simulates contributions due. Next, this amount is deducted in simulating the income
tax due.

Likewise, the burden of value-added tax, excises and import duties can be estimated for each
individual household in a representative sample, by applying relevant tax rates to all items consumed
as known from survey data.

To summarize, to establish who pays how much in taxes, researchers may:

- take tax amounts as registered in government or private administrations;

- use tax amounts as reported in household surveys;

> It may be noted that Member States tend to exempt certain benefits from income taxation.
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- allocate taxes in proportion to other items (for example, dividend income, food consumption) from
administrations or surveys;
- microsimulate tax amounts, using relevant information from administrations or surveys.

The final column of tables 7.2 through 7.5, which detail tax incidence in each of the four Member

States, indicates for each tax how its statutory incidence has been established.

From the foregoing discussion, it follows that the availability of adequate data for a representative
sample of households is essential to establish who pays the taxes.

For each household in the sample the files must contain data on income from various sources, and
also demographic and other economic information, such as the age of household members, the
consumption on goods and services, home ownership, and so on.

In case the necessary microdata are not or only partially available in one and the same dataset, tax
researchers may combine data from two or more sources (administrations, surveys).

If no tax and household data are available from administrations or representative surveys among
the population, tax researchers might also take recourse to an analysis of the tax burden of a few
selected representative economic agents, for example a low, medium and high income household
with given socio-economic and demographic status, and calculate the statutory incidence of personal
income tax and employee social insurance contributions, applying standard tax deductions only. This
approach underlies calculations of the tax/benefit position of production workers that are annually
published by the Organisation for Economic Co-operation and Development [OECD, 1994a].
Likewise, the burden of consumption taxes may be estimated by analyzing data - from budget
surveys, and national accounts - for a few consumer households deemed to be sufficiently
representative for the population as a whole. We will not report on tax burdens of such
representative households, because fortunately rich datasets are available which allow to trace taxes
actually paid by a representative sample from the total population. The datasets that have been used
are detailed in Annex 2.

6.3 Economic incidence of taxes

We have already remarked that in order to determine who bears the tax burden, it is necessary to
consider how different taxes may be shifted from some individuals onto others. Studies which try to
trace the economic incidence of taxes by income class must include a set of assumptions about the
incidence of major taxes. Following Pechman [1985, Ch. 3] we have selected a set of rather
eclectic incidence assumptions which underpin the results to be presented in chapters 7 through 9:
A. Personal income tax (including wage tax) and net wealth tax are assumed not to be shifted and

are thus borne by those who pay these taxes.
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B. Value-added tax, excises, import duties, agricultural levies and the car tax are assumed to be
borne by consumers of the taxed commodities in proportion to their consumption of taxed items.
C. Social insurance contributions paid by workers, self-employed and benefit recipients are
assumed to be borne by them.

D. Social insurance contributions imposed on employers are assumed to be shifted for three-
quarters to employees, and for one-quarter to consumers.

E. Corporation income tax (plus dividend tax) is allocated one-third to shareholders, one-third to
property income in general and one-third to consumers.

F. Property tax on commercial and industrial buildings is assumed to be shifted to consumers; the

property tax on houses is borne by renters and owner-occupiers respectively.’

Results presented in our report of course critically depend on this set of assumptions. However, our
results do not change very much if alternative plausible sets of assumptions are adopted. This is
explained because in the relevant literature the incidence of major taxes seems to be in little doubt. In
his pathbreaking study, Pechman (1985, p.35) used nine separate sets of incidence assumptions. In
each case, however, assumptions A, B and C were taken to apply. Pechman used alternative
assumptions to trace the economic incidence of corporation income tax, property taxes and social
insurance contributions levied from employers. Because these taxes have no dominant role in
national tax mixes, it follows that the combined incidence of all taxes changes rather little, if

alternative shifting assumptions are adopted. This conclusion is illustrated in Annex 3.

Our incidence assumptions may also be compared to the shifting of taxes which is embodied in
“behavioural equations' that are part of widely used macroeconometric models. There are a great
many of such models, which are typically employed to analyse the short and medium term impacts of
various policy measures, including effects of changes in tax rates. However, macroeconometric
models are less suited to estimate the long term economic incidence of taxes, which is exactly the

topic of our paper. Annex 4 surveys tax shifting in prominent macroeconometric models presently in

% As to assumption C, it might be remarked that as employer social insurance contributions increase

the gap between the producer price and the consumer price of labour, they are not different in
incidence from employee social insurance contributions. Hence, it might alternatively be assumed that
the burden would fully be shifted to employees, and not for only 3/4.
As to assumptions D (and E) the following observation seems to be in order. Given efficient capital
markets, share prices will change so as to equalise rates of return taking into account existing
corporate tax regimes. For this reason, corporate taxes are not only paid by shareholders. It is most
likely, that instead corporate taxes are borne in part by consumers and labour, the exact mix depending
partly on the proportion of products that is exported. However, the incidence assumptions chosen here
more closely reflect an “average' of Pechman's approach.
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use in the four Member States. It appears that the specification of these models is very different. As
a consequence, the effects of a shift in e.g. the VAT-rate by one point are not uniformly available for
the countries included in this paper.

Also, macroeconometric models do not cover the effects (and so the incidence) of changes in most
smaller taxes on income, capital and consumption. For all of these reasons, macromodels are of
limited help if one tries to assess the value of the shifting assumptions adopted in our paper. For

good measure, section 6.4 discusses tax incidence in macroeconometric models in greater detail.

6.4 Tax incidence in macroeconometric models

6.4.1. Macroeconometric models

Economic forecasters and policy analysts often rely on economic models. Such models describe the
economy, generally at the national level. Using historical data, models give a consistent and
comprehensive account of relevant interactions and interdependencies within the economy.
Variables that are explained within the model are called “endogenous', whereas exogenous variables
are given, i.e. they are input for the model and affect its outcomes, but they are not explained within
the model.

Nowadays, macroeconometric models often contain hundreds of equations. Some are so-called
“behavioural equations', which try to capture behaviour of economic agents, like consumers, firms,
etcetera. Such behavioural equations are pivotal to understand the nature of macroeconometric
models, as will shortly be explained.

Standard policy analysis with macroeconometric models includes "what-if" exercises. Here,
analysts address the question what would be the economic consequences if present policies were
changed. The answer is obtained by comparing the results of two simulation runs with the model.
The first run produces a so-called baseline simulation, which could refer to a future forecast period,
whereas in the second simulation the model is re-run over the same period, but now with policy
variables deemed relevant given their new values. The baseline scenario is typically a forecast with a
“no-change' or “neutral' policy stance. The difference between the two simulation runs for the
endogenous variables provides an assessment of potential effects of the policy under scrutiny.

Standard what-if exercises remain limited to studying the effects of policy instruments that are
included in the original specification of the model. The effects of raising value-added tax rates might
for example be simulated with a macroeconometric model. This implies that certain other policy
proposals, like the introduction of a new tax, for instance a tax on emissions of carbon dioxide,
cannot be properly evaluated with these models. The same applies for the introduction of new
institutional arrangements. General equilibrium models (subsection 6.4.2) are better suited for this

type of analysis.
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Macroeconometric models typically analyze the short and medium term impacts of various policy
measures, including effects of changes in tax rates. Their value to determine the economic incidence
of taxes in the long run is thus subject to limitations, for example because many of these models are
not stable over long simulation periods.

Still, it may be useful to compare our incidence assumptions (as set out in section 7.1) with those
included in macroeconometric models. After reviewing some trends in modelbuilding we will - for

reasons to be explained - focus upon the modelling of wages.

6.4.2 Trends in model building

Different models are built for different purposes, and both models and the problems they address
evolve over time. New statistical evidence will sometimes change perceptions of existing
relationships, and social and political changes may alter the focus of economic attention [Wallis,
1993]. Looking at the period 1960-1985, Bodkin [1988] found various trends. Initially, the trend
was an evolution towards large scale modelling.

Macroeconometric models grew bigger and bigger, which made their outcomes sometimes hard to
interpret. A second trend to be discerned was the increasing theoretical sophistication of model
building. Developments in macroeconomic theory tend to be incorporated into the models, albeit
generally only after some time has passed. A final trend has been the increased orientation of model
builders towards policy issues. However, it became increasingly clear that not all policy questions
could be properly addressed by existing models.

During the 1980s, at many academic research centers interest in macroeconometric models waned.
Nevertheless, such models are still widely used for policy analysis, both by national governments and
by international organisations like the OECD. Wallis [1993] has pointed out that the supply side
became the catch-phrase of the 1980s. The previous macroeconomic paradigm over-emphasized
effective demand, and had proved inadequate to deal with the supply-side shocks of the 1970s. As
a consequence, macroeconometric modellers now showed greater interest in the supply side of the
economy.

A recent, very important development is the construction of so-called general equilibrium
models. The aim of applied general equilibrium modelling is to transform abstract classical
equilibrium models into realistic representations of actual economies and to use these models for
policy analysis [Kehoe et al., 1988; Gelauff and Graafland, 1994]. An important advantage of this
type of models is their solid theoretical foundation. The behaviour of economic agents in the model is
based upon optimisation principles. Applied general equilibrium models are well suited to analyze the
economic and welfare consequences of (changes in) the tax system. Such models are generally

calibrated, which means that relevant elasticities are taken from the economic literature and that
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other parameters are computed in such a way as to match the base year solution of the model with a
benchmark dataset.

Annex 4 reviews econometric models of the Dutch’ and the UK economyg; also the model of the
Deutsche Bundesbank and the Spanish MOISEES model are presented here.

6.4.3 The wage equation

Indirect taxes raise the price level. Wage tax and social insurance contributions eat into net wages.
In response, workers will try to shift indirect and direct taxes by claiming higher nominal wages. This
subsection discusses how the process of wage formation and tax shifting is represented in
macroeconometric models. Usually, macromodels have no comparable equations describing the
behaviour of economic agents which supply capital. For this reason, our discussion will be limited to
the wage equation. Results are summarised here, so as to allow a comparison with our shifting
assumptions (section 6.3).

The most commonly adopted approach in current models of the German, Dutch, Spanish and UK
economies assumes that firms and unions bargain over wages, and that employment is determined by
firms. Wage negotiations typically focus on the level of nominal wages. This does not mean that
employers and employees are insensitive to inflation, but rather that different wage concepts are
relevant to their objectives [Wallis, 1993]. What matters for employers are real wage costs, i.e.
nominal wages plus employers' taxes deflated by producer prices, whereas employees focus on their
real consumption wage, i.e. nominal wages less direct taxes deflated by consumer prices.

The wedge is defined as the gap between real labour costs of the firm, on the one hand, and real
disposable income of workers on the other [Layard et al., 1991]. The building blocks of the wedge
thus consists of the tax rates applying to both employers and employees and the price of consumer
goods relative to value added.

The way the wedge variable is included in macroeconometric models has different incidence
implications. From our analysis of tax shifting behaviour as embodied in wage equations in large

macroeconometric models the following conclusion can be drawn. There is clearly no consensus as

" The Netherlands have a long tradition in econometric modelbuilding (see Barten [1988] and
Bodkin et al. [1991] for reviews). Starting with the work of Jan Tinbergen, the Central Planning
Bureau (CPB) has developed and used various macroeconometric models of the Dutch economy. The
model presently in use (FKSEC) is quite eclectic in the sense that the supply side of the economy
consists of a vintage model, whereas the demand side has certain Keynesian features. FKSEC is
mainly used for short-term analyses. More recently, CPB has started work on general equilibrium
models. The MIMIC model is such a model which is presently in use, especially to analyze the long-
term effects of welfare state reform.

8 Reviews of UK econometric models are provided by Bodkin et al. [1991], Fisher et al. [1990] and
Church et al. [1991, 1993].
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to the degree labour is able - in the short to medium run - to shift forward higher wage taxes and
social insurance contributions. Most models conclude that there is at least some forward shifting of
such taxes, but estimates vary widely.

Still, most models seem to agree that tax shifting is far from complete. However, some authors
present evidence that elements of the wedge have a large and permanent effect on wages. For
instance, Knoester and Van der Windt [1987] find that employee taxes have a permanent impact on
wages in ten OECD countries. However, the coefficients found by these authors are extremely high
and are out of line with most other available evidence. Cross-section evidence reported in OECD
[1990, Annex 6A] indicates that short-run wedge effects are very important.

On average, for sixteen OECD countries, a 1 percent rise in the wedge induces an immediate rise
in labour costs of 0.5 percent. Even after five years, nearly half this effect remains. However,
according to the same OECD study, in the long run increases of the wedge are entirely borne by

labour, in line with our assumptions here (section 6.3).

21



7 Incidence of national tax systems

7.1 Introduction

This section estimates and discusses distributions of statutory and economic tax burdens in four
selected Member States of the European Union. Tax incidence will be estimated for some year in
the early 1990s, using recent microdata for representative samples of households. It should be
stressed that only this micro approach allows distributional analyses as presented here.

Given the limitations inherent to available microdata, it was not possible to calculate the burden of
all taxes. Taxes covered in this report range from between 62 percent of total taxes for Germany to
98 percent of all taxes for the Netherlands (table 7.1). Also, the base year is not exactly the same
for countries included in our analysis. Given the small spread in the base year (1989-1993)” and the
generally observed relative stability of tax structures and income distributions over limited time
periods, results presented here still allow comparison of the distribution of tax burdens in the four

EU Member States under consideration. The surveys that have been used are detailed in Annex 2.

Table 7.1 Taxes covered and datasets used

taxes covered (%) dataset year

Germany 62 GSOEP 1990
EVS 1983

Netherlands 98 Panel Survey of Income 1991
Consumer Survey 1992

Housing Demand Survey 1989

Spain 93 Family Expenditure Survey 1990
United Kingdom 94 Family Expenditure Survey 1993

To calculate tax distributions, a four-step procedure will be followed. First, for each country one or
more representative samples with household data have been selected. In their characteristics the
households in these samples closely mirror the population at large. Second, the taxes each
household in the sample pays have to be determined. It will be recalled from section 6.2 that the
amount of taxes households pay may be traced in either of three ways. Sometimes information about
taxes paid is directly available in the dataset (from an administration or survey). In other cases taxes

paid have been simulated, for example by combining consumption data and statutory VAT-rates.

? The German EVS (1983) is the exception here.
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Also, given income components and household composition, levies on income may be simulated
with a microanalytic model.

The final column of tables 7.2 through 7.5, which detail tax incidence in each of the four Member
States, contains a code, which indicates for each tax how its statutory incidence has been
established:

ADM - tax amount as registered in government or private administrations; or
- taxes allocated in proportion to other items from administrations (for example, dividend
income);
SUR - tax amount as reported in household surveys; or
- taxes allocated in proportion to other items from surveys (for example, food
consumption);
SIM - tax amount has been simulated, using relevant information from administrations or

surveys.

Once taxes paid by each household have been determined, as a third step, all households are
ranked in ten 10-percent groups - commonly called “deciles' - by increasing income. The first decile
contains the ten percent of households with lowest incomes, the tenth decile comprises the ten
percent of households with highest incomes.

In the fourth step, the share of (households in) each decile in the total revenue from each separate
tax is established. The combined economic incidence of all taxes is then found by weighing
distributions of individual taxes over deciles by their share in total revenue collected.

Apart from potential weaknesses embodied in our shifting assumptions, a further caveat applies.
For technical reasons the crucial concepts of “household' and “income' may differ between countries.

Such differences and their potential consequences are more fully examined in Annex 2A.

7.2 Germany

Table 7.2 shows the economic incidence of 62 percent of all taxes levied in Germany (distribution of
tax shares by decile). The results obtained are based on survey data for 1983 (value-added tax) 10
and for 1990 (all other taxes). Given available data, the incidence of only three major taxes could be
traced: the personal income tax, value-added tax and employee social insurance contributions. Given
the three taxes included in the analysis and the composition of the German tax mix vis-a-vis the tax
mix of the other three Member States, there is no reason to expect a priori a fundamentally different

pattern of tax incidence between all countries considered in this report. Moreover, customs duties

' Although consumption data refer to 1983, their use seems to be admissible, given the stability of
consumption patterns and the structure of VAT-rates.
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and agricultural levies have been apportioned to households proportional to total consumption and
food consumption, respectively.

From table 7.2 it can be concluded that in the early 1990s the top decile paid slightly over one-
quarter of all taxes covered. The next 40 percent of households generated 50 percent of total tax
revenue, while the bottom half of the distribution contributed only one-quarter of all taxes. Given the
tax base and rate structure of levies not included in the analysis, one might assume that the

distribution of all taxes is less skewed to deciles with higher ranking numbers.

Table 7.2 Distribution of tax shares, Germany (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total Share® Code

Personal income tax 1 2 3 5 6 7 9 12 17 39 100 235 SIM
Employee social

insurance contributions 1 3 5 6 8 9 11 13 16 28 100 212 SIM
Value-added tax 4 5 5 9 8 10 12 13 14 19 100 165 SIM
Customs duties 4 5 5 9 8 10 12 13 14 19 100 0.7 SURY
Agricultural levies 5 6 6 10 9 11 12 13 13 15 100 02 SUR®
Total all taxes 2 3 5 7 7 9 11 13 16 26 100 62.1
Memorandum items

Gross personal income 2 4 6 8 9 10 11 13 15 21 100 SUR
Net personal income 2 4 6 8 9 10 11 13 16 22 100 SUR
Consumption 4 5 5 9 8 10 12 13 14 19 100 SUR

a) Share (%) in tax mix (1992).
b) Tax share corresponds with share of each decile in aggregate household consumption.
c¢) Tax share corresponds with share of each decile in aggregate food consumption.

Distributions of taxes paid by households in different deciles can present a misleading picture of the
progressivity of the tax system, because such a presentation takes no account of the different income
level in each decile. Therefore, Chart 7.1 also shows taxes paid by households in each decile as a
proportion of gross personal income in that decile. This average tax burden is basically the
economic incidence of all taxes included in the analysis, given our shifting assumptions."'

The distribution of the tax burden is remarkably flat, except for households ranked in the first
decile. Clearly, regressive social insurance contributions largely outweigh the progressive personal

income tax rate.

"1t should be noted that only personal income tax and employee social insurance contributions are
included in chart 7.1.
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* Only personal income tax and employee social insurance contributions are included in this chart.
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7.3 Netherlands
Table 7.3 shows the economic incidence of 98 percent of all taxes levied in the Netherlands
(distribution of tax shares by decile). These results are based on data from the tax administration and
on survey data for 1989, 1991 and 1992, respectively. In the early 1990s the top decile paid one-
quarter of all taxes covered, the next 30 percent of households contributed 40 percent of total tax
revenue, while the bottom half of the distribution generated 24 percent of all taxes.

The personal income tax and net wealth tax are clearly the most progressive levies. On the other

hand, the local waste management tax - a user fee - is distributed over deciles nearly proportionally.

In the preceding section it has already been pointed out that distributions of taxes paid by
households in different deciles can present a misleading picture of the progressivity of the tax system,
because such a presentation takes no account of the different income level in each decile. Therefore,
Chart 7.2 shows total tax paid by households in each decile as a proportion of aggregate gross
household income in that decile. On average, households in the Netherlands hand over 60 percent of
their gross income to the taxman.'? The top two deciles pay only a few percentage points more. The
bottom two deciles clearly experience somewhat lighter tax burdens, which makes the total
distribution of tax burdens slightly progressive. Still, even the poorest households on average

contribute nearly half of their gross income to the fisc.

'2 Taxes in the Netherlands amount to 47 percent of GDP, and absorb 60 percent of aggregate
gross income of private households. Various factors may explain the difference. Mainly, value added
tax (over 6 percent of GDP), retained corporate profits (around 5 percent of GDP) and investment
income of pension funds (some 6 percent of GDP) are included in GDP, but none of these components
is received as current income by private households.
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Table 7.3 Distribution of tax shares, the Netherlands (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total Share® Code
Personal income tax 1 2 3 4 5 7 9 12 17 39 100 243 ADM
Value-added tax 4 5 6 8 9 10 12 13 15 19 100 155 SIM
Corporate income tax” 3 2 4 5 6 7 10 12 16 36 100 72  ADM/SUR
Excise duties 2 4 6 9 10 11 13 13 15 17 100 4.8 SUR
Motor vehicle tax 2 3 6 10 11 11 11 13 15 18 100 1.6 SUR
Special tax on cars 0 0o 4 3 3 6 21 13 23 26 100 1.3 SIM
Customs duties® 5 5 7 8 9 10 12 13 14 18 100 1.3 SUR
Green energy taxes 4 6 7 9 10 11 12 12 14 16 100 05 SIM
Net wealth tax 129 1 1 1 2 5 6 10 14 48 100 0.8 ADM
Agricultural levies® 5 6 7 9 9 10 12 13 13 16 100 03 SUR
Local property taxes 5 5 6 7 10 10 11 12 15 21 100 1.3 SUR/SIM
Local waste man. tax 9 9 9 10 100 10 10 11 11 11 100 0.5 SUR
Local sewer tax 6 8 9 9 12 9 12 12 11 12100 03 SUR
General social

insurance contributions 2 3 5 7 9 11 13 14 16 19 100 288 SIM
Employee social

insurance contributions

- employees 2 3 6 8 10 11 13 14 16 17 100 23 SIM
- employers 2 4 6 8 100 11 13 14 15 16 100 7.3 SIM
Total all taxes 2 3 5 6 8 9 11 13 16 25 100 98.1

Memorandum items

Gross household income 3 4 5 7 8 10 11 13 15 24 100 ADM
Net household income 3 5 6 7 8§ 10 11 13 15 22 100 ADM/SUR
Labour income 1 1 3 5 8 10 13 15 19 25 100 ADM
Property income 2 2 3 5 7 9 10 13 17 33 100 ADM
Dividend income 2 0 1 1 2 4 7 10 16 57 100 ADM
Consumption 5 5 7 8 9 10 12 13 14 18 100 SUR

a) Share (%) in tax mix (1992).

b) Includes dividend withholding tax.

¢) Tax share corresponds with share of each decile in aggregate household consumption.

d) The specific distribution of the Dutch wealth tax is a direct consequence of current tax planning practice.
Several thousands of the most wealthy taxpayers have no (taxable) income and are therefore ranked in the first
decile. Taxpayers with zero taxable income pay no wealth tax. Households concerned cover their costs of living
through loans and tax-exempt capital gains.

e) Tax share corresponds with share of each decile in aggregate food consumption.
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7.4 Spain
Table 7.4 shows the economic incidence of 93 percent of all taxes levied in Spain (distribution of tax
shares by decile). These results are based on survey data for 1990. In that year 26 percent of all
taxes covered were paid by the top decile, and 50 percent by the next 40 percent of households,
while the bottom half of the distribution contributed 23 percent of total tax revenue. Similar to the
case of the Netherlands, the personal income tax and net wealth tax are clearly the most progressive
levies.”” The corporate income tax and consumption taxes are much more evenly spread over
deciles.

Chart 7.3 illustrates the average burden of all taxes included in table 7.4. On average, households
in Spain hand over 53 percent of their gross income to the taxman. The top two deciles pay only
two points more. The bottom three deciles experience somewhat lighter tax burdens, which makes

the over-all distribution of tax burdens slightly progressive.

Table 7.4 Distribution of tax shares, Spain (% share)

B might be noted that in the case of Spain the wealth tax has been fully allocated to the tenth
decile, not on the basis of survey data but based on statistical data as published by the Administration.

28




Decile 1 2 3 4 5 6 7 8 9 10  Total Share® Code
Personal income tax 0 0 2 3 5 7 10 14 19 41 100 250 SIM
Net wealth tax 0 0 0 0 0 0 0 0 0 100 100 1.1 SIM
Corporate tax 4 5 6 7 9 8 10 10 14 27 100 638 SUR
Other direct taxes 5 6 7 8 9 10 11 12 14 19 100 1.6 SIM
Social insurance taxes

- employer 2 3 5 7 8§ 11 12 15 17 21 100 25.6 SIM
- employee 1 2 4 6 8 9 12 15 19 25 100 104 SIM
Value-added tax 4 5 7 8 9 10 11 13 14 18 100 147 SIM
Excise duties 2 4 6 8 9 11 12 14 15 18 100 6.8 SUR
Customs duties” 4 5 7 8 9 10 11 13 14 18 100 038 SUR
Agricultural levies® 5 7 g8 10 10 11 11 12 12 14 100 0.1 SUR
Total all taxes 2 3 4 6 8 9 11 14 16 26 100 92.7

Memorandum items

Gross household inc. 2 4 5 6 8 9 11 13 16 27 100 SUR
Net household income 3 4 6 7 8 9 11 13 15 24 100 SUR
Labour income 0 1 4 6 8 10 12 16 17 26 100 SUR
Property income 3 5 5 6 8 § 10 10 15 30 100 SUR
Dividend income? 1 3 3 4 7 5 8 7 16 45 100 SUR
Consumption 4 5 7 8 9 10 11 12 14 19 100 SUR

a) Share (%) in tax mix (1992).
b) Tax share corresponds with share of each decile in aggregate household consumption.
c¢) Tax share corresponds with share of each decile in aggregate food consumption.

d) Includes interest.
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7.5 United Kingdom

Table 7.5 shows the distribution of tax shares of nearly 94 percent of all taxes paid in the UK based
on survey data for 1993."* The table shows that the top decile pays over 30 percent of the taxes
covered, the next 40 percent of households generate slightly over 50 percent of total tax revenues,
while the bottom half of the income distribution contribute only 17 percent.

The UK Income Tax, being the most progressive tax, is skewed very strongly to richer households,
nearly 50 percent is paid by the top decile alone. The tax share paid by the top deciles is also
relatively high for Social Security taxes (National Insurance) and VAT. National Insurance paid by
employers is more progressive because there is no ceiling on payments. In comparison, other UK
taxes and especially excise duties have burdens spread more evenly amongst income deciles. In
particular, beer and cigarette revenues have burdens that are spread evenly across the income
distribution.

' The taxes not modelled are capital taxes such as capital gains tax and inheritance tax. The
incidence assumptions underlying table 7.5 are as in A-F (section 6.3), except for corporation tax,
which is allocated 50 percent to consumers and 50 percent to dividend income, because of data
problems.
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Table 7.5 Distribution of tax shares, United Kingdom, 1993-1994 (% share)

Decile 1 2 3 4 5 6 7 8 9 10  Total Share” Code
Personal income tax 0 0 1 2 4 6 9 13 19 46 100 274 SIM
Social insurance taxes (NI)

- employee 0 0 1 3 5 9 13 16 23 29 100 51 SIM
- employer 1 1 2 3 6 8 12 15 21 32 100 105 SIM
Value-added tax 3 3 5 6 8 11 11 14 16 23 100 179 SIM
Excise duties 3 4 6 8 9 11 12 13 16 18 100 127 SUR
Council tax + rebate 3 4 6 8 10 11 12 14 15 17 100 4.0 SIM
Corporation tax 2 3 5 5 6 8 9 12 13 37 100 76 SUR
Business rates 3 4 6 7 8 11 11 13 16 21 100 6.6 SIM
Customs duties” 3 4 6 7 8 11 11 13 16 21 100 08 SUR
Agricultural levies® 4 5 7 8 9 10 11 13 15 18 100 0.1 SUR
Total all taxes 1 2 3 5 6 9 11 14 18 31 100 93.7

Memorandum items

Gross household inc. 2 3 4 5 7 9 11 13 17 29 100 SUR
Net household inc.? 3 4 5 6 7 9 10 13 16 27 100 SUR/SIM
Labour income 0 0 1 3 5 8 12 15 21 35 100 SUR
Property income 1 2 3 2 2 3 8§ 10 14 55 100 SUR
Dividend income 1 1 3 4 4 6 6 10 11 54 100 SUR
Consumption 3 4 6 7 8 11 11 13 16 21 100 SUR

a) Share (%) in tax mix (1992).
b) Tax share corresponds with share of each decile in aggregate household consumption.
¢) Tax share corresponds with share of each decile in aggregate food consumption.

d) Income after deduction of all taxes that can be apportioned to individual households.

Chart 7.4 shows total taxes paid by households included in each decile as a proportion of aggregate
gross income in that decile. On average, households pay 43 percent of their gross income to the
Government in the included taxes. The distribution of payments is strongly progressive. The top
decile pays several points more (48 percent) while households in lower deciles experience much
lower average tax burdens. The sharply progressive nature of the UK tax system arises from the
Income Tax system that exempts significant proportions of many households incomes and yet
contributes more than a quarter of total government revenue. This very sharp increase in tax burdens
displayed in Chart 7.4 would be slightly lessened if all taxes were included because the distribution

of tax shares of the excluded taxes was found to be less progressive.
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Note: this chart includes business taxes, customs duties and agricultural levies for which average burdens could
not be simulated. These taxes account for 15% of tax revenues. Average burdens were therefore calculated using
the distribution of the tax share, the distribution of gross income and the total tax revenue collected. Because the
definition of gross income used in the graph gives lower outcomes than administrative figures (for example
because employer social security contributions are excluded), the impact of these taxes on the overall burden is

overstated.

7.6 Comparison of tax distributions
For three national taxes we can compare the distribution of tax shares over deciles in all four EU
Member States: the personal income tax (table 7.6), employee social insurance contributions (table
7.7) and the value-added tax (table 7.8).

Distributions of two traditional own resources of the European Union over deciles in the four

Member States will be compared in section 8, tables 8.2 and 8.3.

Table 7.6 compares distributions of the personal income tax. Given differences in the distribution
of personal incomes, the tax base and rate structures, the similarity of income tax distributions over
deciles in Germany and the Netherlands is striking indeed. The share in aggregate income tax
revenue of Spanish households in deciles 8-10 is two points higher than it is in the two northern

Member States. The distribution found for the UK income tax is still substantially more progressive.
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Two reasons may be driving the apparent finding of a more progressive income tax structure, either

a more unequal distribution of the income tax base itself, or the more progressive structure of UK

income tax, due to the generous allowances against tax. As a result of these allowances, very few

households in the bottom deciles have any income tax liability.

Table 7.6 Distribution of personal income tax (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 1 2 3 5 6 7 9 12 17 39 100
The Netherland 1 2 3 4 5 7 9 12 17 39 100
Spain o o0 2 3 5 7 10 14 19 41 100
United Kingdom 0O 0 1 2 4 6 9 13 19 46 100

Table 7.7 compares national distributions of employee social insurance contributions. For the UK,

which finances its social security rather different from the other three Member States, we have

selected National insurance contributions. In the Netherlands households in deciles 1-5 bear 30

percent of this tax, as against 23 percent in Germany and 21 percent in Spain. On the other hand, in

three Member States the share of the top decile exceeds 25 percent, to be compared with a share

of only 17 percent in the Netherlands. As a result, the distribution of employee social insurance

contributions is least progressive in the Netherlands.

Table 7.7 Distribution of employee social insurance contributions (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 1 3 5 6 8 9 11 13 16 28 100
The Netherlands 2 3 6 8 10 11 13 14 16 17% 100
Spain 1 2 4 6 8 9 12 15 19 25 100
United Kingdomb) 0 0 1 3 5 9 13 16 23 29 100

a) Because several caps apply, the share of the top decile in the Netherlands is smaller than in the other three

Member States.

b) National insurance.
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Table 7.8 compares distributions of the value-added tax. The tax shares of deciles are amazingly

similar in Germany, the Netherlands and Spain. The distribution of the VAT-burden is clearly most

progressive in the UK, probably as a consequence of the rate structure in that Member State (a

number of basic necessities are zero-taxed).

Table 7.8 Distribution of value-added tax (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 4 5 5 9 8§ 10 12 13 14 19 100
The Netherlands 4 5 6 8 9 10 12 13 15 19 100
Spain 4 5 7 8 9 10 11 13 14 18 100
United Kingdom 3 3 5 6 8 11 11 14 16 23 100

34



8 Incidence of present own EU resources

8.1 Introduction

Outlays of the European Union are financed from revenue generated by its four “own resources'
(section 1). Table 8.1 summarizes the revenue structure of the EU. Over the years, the importance
of agricultural and sugar levies has dwindled to some 3-4 percent of total revenue. In quantitative
terms, by 1992 customs duties were still the second most important revenue item, bringing in some
20 percent of total EU revenues. In the early 1990s the 1.4 percent rate on each Member States'
value-added tax base constituted by far the most important revenue source, generating some 55-
58 percent of total revenue. In years to come, the share of the VAT-resource will fall.

The share of the so-called “fourth own resource' - a GNP-based contribution of Member States
which in 1991-1992 produced some 13-14 percent of total revenue - will in the future rapidly
increase. As a consequence of the Edinburgh agreement, the share of this resource is estimated to
rise to nearly 50 percent in 1999.

Following the approach outlined in section 6.2 and applying the incidence assumptions which have
also been used to analyze the incidence of national tax systems (section 6.3), this section estimates
the (economic) incidence of each own resource of the European Union. As before, the analysis is
restricted to four Member States: Germany, the Netherlands, Spain and the United Kingdom.

Together, these countries account for over 50 percent of GDP of the Union.

Table 8.1 Tax revenues of the Buropean Community (% share)”

1991 1992
Agricultural and sugar levies 4 3
Customs duties 20 19
Value-added tax base 54 58
Fourth resource (GNP-base) 13 14

a) Miscellaneous revenues produced 8 percent (1991) and 6 percent (1992) of total revenue; see table 1.1.

8.2 Agricultural and sugar levies

Regarding the incidence of agricultural and sugar levies no reliable information is available at the EU
level. It is possible to allocate these taxes in proportion to total consumption, or in line with food
consumption, using data from national consumer surveys. It follows that to trace the incidence of this
in itself minor EU revenue source, one additional incidence assumption must be introduced. It is
assumed here that households pay agricultural and sugar levies in proportion to their consumption of

food. Arguably, this is a rather strong assumption, but the approach adopted here seems to be
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defensible, especially given the relative limited importance of this traditional own resource of the
European Union.

Regarding the amount of these levies to be apportioned to Member States, a further complication
arises because both agricultural levies and customs duties (the two traditional own resources) are
collected by Member States and transferred to the European Union. Duties are levied at the point
where taxed goods enter the EU, such as Rotterdam or Antwerp. Since a substantial part of these
imports are re-exported to other Member States, it would not be correct to allocate all levies and
customs duties collected by, for example, Dutch tax authorities to households in the Netherlands.

In fact, correcting for the “Rotterdam effect' is not possible, since there is no way "to break down
duties levied at the Community borders by final inter-Community destination of imports". > Likewise,
the group of economic experts holds that "it is virtually impossible to apportion them [i.e. traditional
resources] by country in a meaningful way". '® For all kind of practical reasons, therefore, we argue
that aggregate revenues from the two traditional own resources might be apportioned to Member
States by their share in aggregate EU consumption (on food). Tables 8.2 and 8.3 demonstrate the

incidence of these resources in four separate Member States, by decile.

Table 8.2 Incidence of agricultural/sugar levies (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total

Germany 5 6 6 10 9 11 12 13 13 15 100
The Netherlands 5 6 7 9 9 10 12 13 13 16 100
Spain 5 7 g 10 10 11 11 12 12 14 100
United Kingdom 4 5 7 8 9 10 11 13 15 18 100

8.3 Customs duties

To trace the incidence of customs duties, it is assumed that households pay this tax in proportion to

their consumption. Table 8.3 shows the share of households in aggregate consumption, per decile.

Regarding the amount of these levies to be apportioned to Member States the reader is referred to

section 8.2.

5 European Communities Court of Auditors, Opinion No. 8/93 on an Assessment of the system of
own resources introduced in 1988 in the light of the conclusions of the Edinburgh European Council

Meeting [1993, p.21].

16 Stable Money -- Sound Finances [1993, p.82].
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Table 8.3 Incidence of customs duties (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 4 5 5 9 g8 10 12 13 14 19 100
The Netherlands 5 5 7 8 9 10 12 13 14 18 100
Spain 4 5 7 8 9 10 11 13 14 18 100
United Kingdom 3 4 6 7 § 11 11 13 16 21 100
8.4 VAT

The link between the VAT-resource and taxpaying consumers of the European Union is not a direct
one. The VAT Member States pay into European coffers is not an identifiable part of the VAT paid
on each purchase. This makes the VAT-resource tantamount to a national contribution calculated
following an accounting definition of the VAT-base. Although for each Member State the incidence
of national VAT and the EU VAT-resource will correspond, the VAT-base relative to national GDP
may show substantial variation. Table 8.4 shows the incidence of the value added tax in four
Member States.

Table 8.4 Incidence of the value added tax (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 4 5 5 9 &8 10 12 13 14 19 100
The Netherlands 4 5 6 8 9 10 12 13 15 19 100
Spain 4 5 7 & 9 10 11 13 14 18 100
United Kingdom 3 3 5 6 8 11 11 14 16 23 100

8.5 GNP-based own resource
The incidence of the GNP-based own resource of the European Union is in fact determined by the
incidence of national tax systems of Member States. Table 8.5 shows the (weighted) incidence of all
taxes levied in the four Member States. Results presented here refer to the totals on the bottom lines
of tables 7.2 (Germany), 7.3 (the Netherlands), 7.4 (Spain) and 7.5 (United Kingdom).

For a correct interpretation of the information contained in table 8.5 it is very important to note

that, due to missing data, the incidence of several taxes could not be traced. Indeed, in terms of

37



revenue the incidence of only 62 percent of all German taxes has been analyzed. For the
Netherlands, Spain and the UK the analysis covered 98 percent, 93 percent and 94 percent of
aggregate tax revenue, respectively.

Given wide differences in national tax mixes, taking into account the spread in taxes covered (62-
98 percent of aggregate tax revenue), and considering the substantial variation in GDP per capita
(table 4.1) and in the inequality of the distribution of household incomes, the pattern of tax incidence
in the four countries included in our report is strikingly similar.

The fifty percent poorest households carry 23-24 percent of the aggregate tax burden in Germany,
the Netherlands and Spain, whereas the ten percent with the highest incomes contribute 25-26
percent. Only in the United Kingdom, tax burdens are more skewed towards rich households, which
may perhaps be explained by the greater inequality of the personal income distribution in this country

and zero-rated items for VAT-purposes.

Table 8.5 Incidence of GNP-based own resource (% share)

Decile 1 2 3 4 5 6 7 8 9 10 Total
Germany 2 3 5 7 7 9 11 13 16 26 100
The Netherlands 2 3 5 6 8 9 11 13 16 25 100
Spain 2 3 4 6 8 9 11 14 16 26 100
United Kingdom 1 2 3 4 7 9 11 14 18 32 100
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9. Incidence of prospective own EU resources

9.1 Introduction

The present four own resources of the European Union will be left unaltered for the period to 1999.
A number of Member States and the European Parliament have in the past pressed for the
introduction of a fifth resource, in the form of a Community or Union tax. The European Council has
explicitly requested the Commission for a report concerning possible candidates for a fifth own
resource.'” Section 9.2 reviews several proposals for new own resources of the European

Community. The final section offers estimates of the incidence of one optional own resource.

9.2 Policy options
In the past the European Parliament has repeatedly called for the introduction of a Community tax as
a means of ensuring the Community's financial independence. In a recent Working Document
published under the aegis of the Committee on Budgets of the European Parliament, its rapporteur
Mr. Horst Langes concludes that of all different tax categories the value-added tax forms the most
suitable basis so far for a Union tax, as this revenue source is the one most effectively capable of
meeting the demands of being widespread, simple, transparent and linking taxpayers and the
destination of the tax.'®

This Union tax could, for example, take the form of a surcharge of 2 percentage points on national
VAT-rates of Member States, or alternatively 1.5 points on basic products and 3 points on other

goods and services.

At the request of the European Commission's Directorates- General for Economic and Financial
Affairs and for Budgets, a group of independent economists has examined the role of Community
public finance in the perspective of economic and monetary union. In its report Stable Money--
Sound Finances the expert group discusses a whole range of topics, including the question of what
tax categories might be suited to serve as future revenue sources for the European Union. In the end,
the experts advance three tax options [pp. 88-92]:

1. The introduction of a corporate tax on the net cash flow of firms. However, the experts are
quick to note that as yet the introduction of a cash flow corporate tax is not on the political cards [p.

89]. Moreover, the datasets used to trace the incidence of existing national tax systems (section 7)

7 See Article 10 of the Decision on new own resources by the European Council, dated 31
October 1994 (94/728/EG, Euratom), Journal officiel des Communautés européennes, No L. 293/13.

'8 Committee on Budgets of the European Parliament, Report on a new system of own resources
for the European Union, DOC EN\RR\250\250479, 8 April, 1994.
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and present EU resources (section 8) do not contain the data that are needed to trace the incidence
of a new tax, such as a cash flow corporate tax. Therefore, we are not able to trace its distributive
impacts here.

2. The seigniorage of the future European System of Central Banks (ESCB). The greater part of
the revenue of a central bank stems from its monopoly position as issuer of liabilities carrying no
remuneration (in the case of bank notes) or one below the market rate of interest (in the case of
compulsory commercial bank deposits). These liabilities make up the monetary base. Seigniorage is
the return on interest-bearing assets which form the counterpart to the monetary base [Stable
Money--Sound Finances, p. 89]. For practical matters, the transfer of central bank profits to the
government (the only shareholder) is probably the more relevant concept to focus on.

We will assume here that new own resources are introduced within a framework of revenue
neutrality. It follows that to judge the net impact of the introduction of any new resource the
incidence of this new resource and the incidence of the present resource it (partly) replaces should
be jointly considered. If the proposal for a seigniorage tax were adopted, Member States would
miss out on ESCB and national Central Bank profits that would otherwise be remitted to national
public coffers and be available to finance public outlays. The introduction of this tax would imply that
the role of the GNP-based own resource would commensurately decrease. Taking the level and
pattern of public outlays in Member States as given, this policy option implies that Member States
would have to raise an equivalent amount in higher national taxes. Assuming that the incidence of
such tax hikes conforms to the present incidence of national tax systems as a whole, the introduction
of a “seigniorage tax' would in effect not change the present over all incidence of EU own resources.

3. The introduction of environmental taxes, and more specifically a tax to reduce the emission of
carbon dioxide (CO,), or some kind of energy tax. Such taxes should be levied on the basis of a

harmonized tax base, if they are to qualify as a revenue source to the Union.

9.3 Incidence of a new own resource: value added tax
This section considers the incidence of one potential new own resource left: a European value added
tax (see table 9.1).

In tracing the incidence of the own VAT resource, we assume that the distribution of the Union tax
would closely resemble the present distribution of national VAT. This assumption seems to be
warranted, given that the VAT tax base is effectively harmonised between Member States.
However, keeping in mind the existing variation of tax rates and in national consumption patterns, it
must be conceded that incidence patterns presented here are only indicative. On the other hand, we
have found a strikingly similar distribution of the value-added tax burden for Germany, the
Netherlands and Spain (table 7.8).
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Table 9.1 Incidence of new own resource: value added tax (% share)

Decile 1 2 3 4 5 6 7 8 9 10
Total
Germany 4 5 5 9 8 10 12 13 14 19 100
The Netherlands 4 5 6 8 9 10 12 13 15 19 100
Spain 4 5 7 8 9 10 11 13 14 18 100
United Kingdom 3 3 5 6 8§ 11 11 14 16 23 100

Source: based on table 8.5

41



ANNEX 1 ECONOMIC PROFILES OF FOUR EU MEMBER STATES "

1.A Germany

During the 1980s, macro economic trends in the German economy closely mirrored the
fundamentals of the European business cycle. Table A.1 provides some key information on the
performance of the German economy after 1980. Initially, the German economy was weakened by
recessive tendencies in important export-countries, only to recover in the mid 1980s. Great demand
from abroad as well as growing domestic demand triggered an impressive expansion of private
investment. As a consequence, the unemployment rate of 7.1 percent [1985] fell to 4.8 percent
[1990]. In 1990-1991 the reunification of Germany gave a strong boost to the economy and
compensated for the moment lower demand from abroad. Only in 1992 the worldwide recession
and internal economic problems resulted in lower growth rates.

The rate of inflation over the 1985-1990 period seems to be moderate. In later years the inflation
rate rose to 4.1 percent because of increasing budget deficits, higher indirect taxes (1991) and wage
rounds. Higher unemployment in 1992 might be explained by further rationalizations and wage rises,
as well as be ascribed to structural deficits in the wake of reunification.

While in 1980 the fall of the external DM-value forced up import prices - resulting in a negative
balance of payments - the development after 1985 was exactly the opposite. Since 1991 the
balance of payments has deteriorated again, as a consequence of increased domestic demand and
higher imports after reunification.

Table A.1 Economy and public sector, Germany, 1980-1992

1980 1985 1990 1991 1992
Economy
GDP (volume, % change) 1.1 1.9 5.1 3.7 1.5
Inflation (% change) 5.9 2.1 2.7 3.9 4.1
Unemployment (%) 2.7 7.1 4.8 4.2 4.5
Balance of payments (% GDP) -1.7 24 3.5 1.2 1.1
Income inequality (Theil)” 0.260”  0.243 0.244 n.a. n.a
Public sector (% of GDP)
Total outlays 48.5 47.7 459 49.2 50.1
Total revenues 45.6 46.5 43.9 45.6 474
Net borrowing requirement -2.9 -1.2 -2.0 -3.6 -2.8
Public debt 32.842.5 43.6 45.0 44.8

a) Individuals with reported wage earnings only.
b) 1978.

Source: Statistical Annex of European Economy, June 1993; De Haan, Sterks and De Kam [1994]; Hauser and
Becker [1993]

" These profiles were written in mid-1994.
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The structure of public outlays has changed, because of higher transfer payments, unemployment
costs and the enormous investment requirements in the five new federal states (Ldnder).
Consequently, the public debt in relation to GDP increased and will probably rise further in the near
future.

1.B Netherlands

The Dutch economy is both small and extremely open. In 1990 exports and imports of goods and
services constituted 58 percent and 54 percent of GDP, respectively. After 1980 the current
balance of payments has continually shown a substantial surplus. Over the past decade, GDP
growth reflected the worldwide recession of the early 1980s, the ensuing recovery of the world
economy, and the following economic downturn. On average, over the last ten years annual volume
growth of GDP hovered around two percent, slightly below the OECD average.

Table A.2 provides some additional information on the performance of the Dutch economy.
Inflation was (far) below the average experience of OECD countries. All told, employment
measured in constant labour years hardly increased. Nevertheless, after 1983 the economy created
nearly one million additional jobs. This reflects the marked growth of part-time jobs, and shorter
working hours. As a result, by 1991 unemployment stood at 7 percent which is not especially high,
in comparison with the OECD Europe average of 8.6 percent (OECD, [1994], p.A23). However,
a statistical artefact hides the true size of unemployment, since perhaps as much as a quarter million
of “hidden' unemployed have been absorbed by public disability programmes. Moreover, higher
enrolment rates in tertiary education and substantial participation in newly introduced early retirement
programmes have restricted labour supply.

As from the mid 1980s inequality of the personal income distribution has increased, in line with
trends in several other western industrial countries (UK, USA). Nevertheless, after taxes and
transfers the personal income distribution in the Netherlands is still flatter than in most OECD
countries.

The rise of the welfare state has been reflected in a particularly strong growth in public spending and
taxation levels after the mid 1950s. In the 1960s and early 1970s the expansion of the public sector
was greatly facilitated by relatively high rates of economic growth. The decline in economic
performance during the later 1970s and the 1980s triggered a financial crisis of the welfare state. As
from 1982, the Dutch government has tried to rein in the share of outlays and the deficit in GDP,
holding the level of taxes and other public sector revenues more or less constant. After ten years of
restraint, the process of public sector consolidation has clearly met with some success. Improved
macroeconomic performance and prolonged efforts to effectively curb public spending, enabled
policymakers to gradually reduce the level of public outlays from 67 percent of GDP in 1983 to
slightly less than 59 percent of GDP in the early 1990s. Relative to GDP, the public sector
borrowing requirement fell by more than half, from 9.4 percent of GDP (1982) to some four percent
of GDP at the beginning of the 1990s.

Table A.2 Economy and public sector, the Netherlands, 1980-1992
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1980 1985 1990 1991 1992

Economy

GDP (volume, % change) 09 2.6 3.9 2.2 1.7
Inflation (% change) 6.9 2.2 2.3 3.3 3.3
Unemployment (%) 2.7 7.1 4.8 4.2 4.5
Balance of payments (% GDP) -1.5 4.1 4.0 3.9 3.2
Income inequality (Theil) 0.149 0.152 0.174 n.a. na

Public sector (% of GDP)

Total outlays 56.5 58.5 55.0 55.2 55.5
Total revenues 52.5 53.7 50.1 52.7 52.2
Net borrowing requirement -4.0 -4.8 -4.9 -2.5 -3.3
Public debt 47.673.3 78.8 78.3 79.6

Source: Statistical Annex of European Economy, June 1993; De Haan, Sterks and De Kam [1994] and CBS [1993a]

1.C Spain

The growth rate of the Spanish economy has closely followed international trends in the level of
business activity. Table A.3 summarises the performance of the Spanish economy. After low annual
growth rates in the first half of the 1980s the economy picked up. In fact, from 1985 till 1991 Spain
outperformed most other EU economies, its real GDP increasing by about 4 percent per year. As
from 1992 the economy suffered a period of recession, in line with the general European experience.

Despite the economic boom of the second half of the 1980s, in the last decade registered
unemployment never fell below 16 percent of labour supply. In the 1990s, the number of job
seekers is sharply up. Over the past decade, initially high inflation levels have gradually come down.
In the early 1990s, inflation hovered around 6 percent. Policymakers have targeted lower inflation
rates (3-3.5 percent) for the years to come.

The current account of the balance of payments has deteriorated as Spain entered fully into the EU.
Most observers attribute this trend to an overvalued peseta exchange rate after Spain joined the
EMS in 1989. Successive devaluations of the peseta have helped to improve the position of the
balance of payments.

Table A.3 Economy and public sector, Spain, 1980-1992

1980 1985 1990 1991 1992

Economy
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GDP (volume, % change) 1.2 2.3 3.7 2.3 1.0

Inflation (% change) 16.5 8.2 6.4 6.2 6.2
Unemployment a) 11.621.6 16.1 16.3 18.0

Balance of payments (% GDP) 24 1.4 -3.7 -3.8 -3.9
Income inequality (Theil) 0.209 n.a. 0.180 n.a. na

Public sector (% of GDP)

Total outlays 32.5 41.6 434 45.0 46.3
Total revenues 29.9 34.7 39.5 40.0 41.8
Net borrowing requirement -2.6 -6.9 -3.9 -5.0 -4.5
Public debt 17.645.2 44.5 45.5 48.5

Source: Statistical Annex of European Economy, June 1993; De Haan, Sterks and De Kam [1994]

A marked expansion of welfare programmes and high priority for public investment and services
may explain the rapid expansion of the public sector in the Spanish economy. Total outlays shot up
from 32.5 percent of GDP in 1980 to 46.3 percent in 1992. Tax revenue also strongly increased,
but not enough to balance the books of the government. The deficit has widened, even during the
prosperous second half of the 1980s. Due to the recent recession, the gap between public outlays
and receipts reached nearly 8 percent of GDP in 1994, up from 5 percent of GDP in the early
1990s.

1.D United Kingdom

Within Europe, the United Kingdom is a large and industrialised economy. Table A.4 summarises
the performance of the UK economy. In the 1980s, GDP growth tended to follow world trends but
in the UK growth rates fluctuated more strongly.

The UK economy started and ended the 1980s in the midst of recession. At the trough of the
recession in 1981, GDP was 5 percent lower than its previous peak in 1979. From 1981 to 1988,
the economy enjoyed increasing growth rates which peaked at 4.5 percent in 1988. Since then GDP
growth slowed. The UK was one of the first European countries to experience recession but it has
also been one of the first to emerge from the recession from the middle of 1992 onward. Over the
whole cycle (1979-1990), volume GDP growth averaged 2.6 percent per annum. Table A.4 shows
some additional information on recent trends in the UK economy.

Unemployment rates followed changes in GDP but with a significant lag. The number of
unemployed rose from 4 percent of the labour force at the beginning of 1980 to over 11 percent in
1986. In the late 1980s, unemployment rates fell rapidly as the economy was growing quickly, but
the unemployment rate rose above 10 percent again in the early 1990s recession. Throughout the
period, the composition of the labour force has changed markedly, with increases in service sector,
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female, part-time and self-employed workers and corresponding decreases in the more traditional,
male full-time industrial jobs. By 1993, women comprised 49 percent of all employees, a rise from
41 percent in 1979.

UK retail prices tended to rise faster than the OECD average over the 1980s. They fell from a peak
above 20 percent in 1980 to an average around 5 percent. After 1990 retail price inflation remained
below four percent.

The current balance of payments deteriorated steadily during the 1980s, as imports rose very
quickly and the benefit of North-sea oil diminished after 1985. The balance of payments improved
somewhat in 1990 as the recession reduced the level of UK imports.

The inequality of personal net incomes has risen sharply since the late 1970s. A consistent series
shows that the Gini coefficient rose from 0.25 in 1980 to 0.34 in 1991. The rise in inequality was
caused by many factors. The most important of these were the widening earnings distribution,
increases in unemployment and self-employment, tax policies pursued and demographic shifts,
particularly the rise in lone parent families.

Table A.4 Economy and public sector, United Kingdom, 1980-1992

1980 1985 1990 1991 1992
Economy
GDP (volume, % change) 2.2 3.7 0.5 -2.2 -0.6
Inflation (% change) a) 16.35.3 53 7.2 4.8
Unemployment (%) 5.6 11.4 7.0 9.1 10.8
Balance of payments (% GDP) 1.5 0.5 -4.2 -1.8 -2.6
Income inequality (gini) b) 0.25 0.28 0.34 0.34 n.a.
Public sector (% of GDP)
Total outlays 43.1 44.2 40.0 40.2 42.6
Total receipts 39.7 41.3 38.7 37.4 36.4
Net borrowing requirement -34 -2.9 -1.3 -2.8 -6.2
Public debt 54.359.0 39.8 40.4 45.7

a) Retail prices.
b) Goodman and Webb [1994].

Source: Statistical Annex of European Economy, June 1993; De Haan, Sterks and De Kam [1994]

The size of the UK public sector has expanded in real terms every year since the second world war,
except in 1988. However, as a proportion of GDP, public expenditure fell throughout most of the
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1980s reflecting rapid economic growth. Public borrowing in the 1980s also followed trends in the
economic cycle, with deficits in the early 1980s giving way to surpluses between 1987 and 1990, as

economic growth swelled tax revenues.
Significant increases in government spending, combined with recessionary effects on public

expenditure and taxation has transformed a public sector surplus of 3 percent of GDP in 1988-89
into a deficit approaching 8 percent in 1993-94. Consequently, the debt-to-GDP ratio is climbing

quickly again, after a period of falling ratios in the late 1980s.
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ANNEX 2 DATA AND MODELS USED TO TRACE TAX BURDENS

2.A Introduction
This annex details country by country which data and models have been employed to simulate the
distribution of tax burdens. Section 7.1 already explained the four-step procedure employed to
allocate taxes to households, which are then ranked into 10 percent groups (" deciles') by increasing
income.

First however, a preliminary note on two key concepts - household and income - seems to be in
order, since for technical reasons these concepts differ from one country to another, thereby
complicating cross-country comparisons of tax distributions.

The household concept

To trace tax incidence in Germany, data have been taken from two surveys. In both the German
Socio-Economic Panel (GSOEP) and the Income and Consumption Survey (EVS '83) households
are defined as persons occupying the same dwelling space.”

To trace tax incidence in the Netherlands, data have been drawn from three separate surveys. In
the Panel Survey of Income (PSI) households are tax units, i.e. individuals with full year income. A
married couple is treated as one tax unit, but individuals who otherwise share a dwelling space are
each considered as separate tax units and, thus, as separate households. On the other hand, in the
Consumer Survey and the Housing Demand Survey (HDS) households are defined as persons
occupying the same dwelling space and sharing their budget(s). Although the household definition
differs between these three surveys, information from the resulting datasets may be combined, given
the large overlap of the respective household concepts.

In the case of Spain researchers have used data from the Family Expenditure Survey. In this
survey households are defined as persons occupying the same dwelling space and sharing their
budget(s).

In the Family Expenditure Survey which has been used to trace tax incidence in the United
Kingdom households are defined as all people living in an accommodation with shared facilities.
This can comprise more than one family if, for example, elderly relatives live in their children's home,
or if students live together.

The income concept
Households are ranked into deciles by increasing income. Economists use various concepts of
income.

First, gross income, which is equal to the algebraic sum of income from labour (including taxable
perks), from self-employment and from capital (dividends, interest received, and property income,
including imputed taxable rents from owner-occupied housing), in the form of taxable net capital
gains (realized capital gains from assets or bequests), and proceeds under private pension plans and
public sector transfer payments received.

2 The Sfb 3/EVS '83 computations were done together with Prof. Dr. Hauser and Dr. Faik,
University of Frankfurt. Their computations are gratefully acknowledged here.
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Second, taxable income, which is equal to gross income less deductions for wage earners and
equivalent deductions for other groups of taxpayers, contributions to private pensions plans and
(capped) tax deductible mortgage interest and other interest paid. Finally, net income (or:
disposable income), which is defined as taxable income less social security contributions, personal
income tax, wealth tax and direct local taxes. Net income may be consumed, or saved.

In the case of Germany, Spain and the United Kingdom households have been ranked into
deciles on the basis of their net income.

In the case of the Netherlands households have been ranked by gross income (PSI) and by net
income (Consumer Survey, HDS), respectively. Although not ideal, this procedure is nevertheless
thought to be acceptable, given the close statistical relation between gross and net income of
households, and because households are lumped together in broad income classes which each
contain 10 percent of all households.

2.B Germany

Though in Germany many statistics on taxes and transfers are available within the

Government Department of Finance or within the Statistical Offices, university researchers have
almost no access to microdata.>' Therefore, the research community has followed its own course to
obtain the necessary microdata. The former Sonderforschungsbereich 3 (Sfb3) “Microanalytic
Foundation of Social Policy' at the universities of Frankfurt and Mannheim, for instance, was
successful in creating new representative surveys for Germany. One outstanding survey is the
German Socio-Economic Panel (GSOEP) from the Sfb3 and the DIW (German Institute for
Economic Research, Berlin) which follows in a panel design some 6,000 households (more than
12,000 persons interviewed), as from 1984.

This micro database with personal and household information allows to trace the process of
income redistribution through tax and public transfer programmes with the help of MICSIM, a PC
microsimulation model from the former Sfb3, now further developed at the University of Liineburg.*
Because of the labour market focus of current research at this University, it is possible to provide
gross and net income distributional figures based on the GSOEP.

If GSOEP data are fed into MICSIM it is possible to simulate the amounts households pay in:

o personal income tax;
o employee social insurance contributions; and
o value-added tax.
Thus, the statutory incidence of 62 percent of total tax revenue can be traced.

1 See the recent report for the Ministry of Finance “Microsimulation for Tax Policy Analysis' by
Spahn, Galler, Kaiser, Kassella and Merz [1992].

*2 For a recent international survey of microsimulation principles, developments and applications,
see Merz [1990; 1991].
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Data relating to consumption patterns and indirect taxes have been taken from the Einkommens- und
Verbrauchsstichprobe 1983 (EVS '83). This sample includes 44,507 households, representing 92
percent of all West-German households.

2.C Netherlands

De Kam [1990] discusses datasets and micromodels available in the Netherlands to simulate the
distribution of tax burdens. No single dataset contains all information needed about income and
consumption of households. Thus data from several sources have been combined.

The most reliable source of information concerning the personal income distribution in the
Netherlands is the Panel Survey of Income (PSI), which is published annually by the Central
Bureau of Statistics. For a representative sample of 75,000 households the CBS collects
demographic and income data from various government administrations. Most income data in the
sample are from the Tax Administration. The Panel Survey of Income has directly observed data on
the statutory incidence of:

o personal income tax (including wage withholding tax);
o net wealth tax; and
o general social insurance taxes.

In addition, using data available in the PSI, the CBS has microsimulated employee social insurance
taxes paid by households and their employers. The most recent PSI available is for year 1991.

The CBS also organises an annual Consumer Survey, which offers detailed information on
patterns of household spending. The number of households in this representative sample is about
2,000. In the Consumer Survey, some tax payments are directly observed, for example motor
vehicle tax paid. The amounts households pay in most consumption taxes, notably VAT and various
excise taxes, can be microsimulated, by applying relevant tax rates to taxable items consumed, as
reported by households in the sample. The most recent Consumer Survey available is for year 1992.

Finally, the Housing Demand Survey (HDS) of the CBS for 1989 contains data on the
transactions tax, due when property changes hands. The HDS is organised every four years by the
CBS at the request of the Department of Housing, and has data on some 40,000 households.

Combining information from these three datasets, the statutory incidence of 98 percent of all taxes
(in terms of revenue) has been traced.

2.D Spain
The main dataset used to analyze tax distributions in Spain is the 1990 Family Expenditure Survey
(Encuesta de Presupuestos Familiares). This representative survey includes a sample of 21,155
households. The dataset includes information on income, expenditures, living standards (such as
housing conditions, etcetera) and various socioeconomic characteristics of household members.
Income is classified by six major monetary and non-monetary sources and by recipient member of
the household. The dataset offers information about household spending on 226 different
consumption goods, as well as expenditures on housing (including real investment).

From this dataset, under the incidence assumptions made in this report, the statutory incidence of
the following taxes is calculated:
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personal income tax;
personal wealth tax;
corporate income tax;

other direct taxes;

social security contributions;
value-added tax;

excise taxes;

import duties.

© © © O O O O O

Value-added tax and excise taxes has been calculated for each household by applying the effective
tax rates on their spending on a large desaggregated number of consumption items. The personal
income tax, as well as social security taxes, have been estimated for each household in the survey by
applying a micro-fiscal model which captures how legal provisions affect income from various
sources as reported by households. Other indirect taxes are directly observable from the survey.
Remaining taxes (import and wealth taxes) included in the analysis has been apportioned to
households, applying indirect imputation methods and using information as available from various
other sources.

The above taxes account for 93 percent of total tax revenue.

2.E United Kingdom

The Institute for Fiscal Studies (IFS) calculates the distribution of tax burdens in the United
Kingdom, using data from the UK Family Expenditure Survey. This survey is collected annually
by the Central Statistical Office. The resulting dataset contains information about income
components and spending items of some 7,000 households.

Households are ranked according to net income. Gross Income is defined as income from
employment, self-employment, investments, social security benefits, private pensions, property
income and other transfers. Income Tax and National insurance are deducted to derive net income.
Capital gains are not included.

Data from FES are fed into a micromodel (TAXBEN?2) to simulate tax payments for each
household. Johnson, Stark and Webb [1990] describe the IFS Tax and Benefit Model. The
following taxes are calculated:

personal income tax;

national insurance contributions;

value-added tax;

various other indirect taxes; and

the council tax.

In total IFS can thus directly model 94 percent of total government revenue.

o

The IFS Tax and Benefit model simulates tax payments and benefit receipts. It does not use
recorded payments and receipts from the Family Expenditure Survey, because its usual function is to
analyze the distributional effect of reforms to the tax and benefit system and because some taxes and
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benefits are recorded inaccurately in the FES. The simulation is complex. Calculations are made for
each tax and benefit and for interactions between UK taxes and benefits. Indirect taxes are
calculated from household expenditures on VAT and excised goods. House prices are imputed from

a regression on household characteristics and council tax values are calculated on the basis of these
prices and the households region.
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ANNEX 3 SENSITIVITY ANALYSIS OF TAX INCIDENCE

This annex discusses the sensitivity of results that have been presented in the main text for alternative
specifications of the shifting assumptions. We consider the corporate income tax, employer social
insurance contributions and the local property tax, respectively. In one specification it is assumed
that these taxes especially hit consumers. Another specification assumes that these taxes are
predominantly borne by owners of capital.

Shifting assumptions

Main text Consumption variant Capital variant
Corporation Income Tax
- dividend income 1/3 - 1
- property income 1/3 - -
- consumption 1/3 1 -
Employer social security tax
- labour income 3/4 1/4 3/4
- consumption 1/4 3/4 1/4
Property Tax
- property income - - 1
- consumption 1 1 -

To illustrate, in the main text the economic incidence of the corporation income tax has been
established assuming that shareholders, recipients of property income and consumers each shoulder
one-third of the tax. Alternative specifications assume that consumers and property-owners
respectively, bear the full burden of the corporation income tax.

From the tables below it follows that the over-all distribution of tax shares hardly changes if
alternative specifications are applied. Percentile shares change by one point at most, except in the
10-th decile, where the spread between variants amounts to five points at most (in the UK).

Table A.5a Shares in total tax revenue under alternative assumptions, the Netherlands

Decile 1 2 3 4 5 6 7 &8 9 10 Total
Main text 2 3 5 6 8 9 12 13 16 25 100
Consumption variant 3 3 5 7 8 10 12 13 16 24 100
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Capital variant 2 3 5 6 8 9 11 13 16 27 100
Table A.5b Shares in total tax revenue under alternative assumptions, Spain

Decile 1 2 3 4 5 6 7 8 9 10 Total
Main text 2 3 5 6 7 9 11 14 17 27 100
Consumption variant 2 3 5 6 8 9 11 13 16 27 100
Capital variant 2 3 4 6 7 9 11 13 17 29 100
Table A.5c Shares in total tax revenue under alternative assumptions, United Kingdom

Decile 1 2 3 4 5 6 7 8 9 10 Total
Main text 2 2 3 5 6 9 11 14 18 31 100
Consumption variant 2 2 4 5 7 9 11 13 17 29 100
Capital variant 1 2 3 4 6 8 10 13 17 34 100
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ANNEX 4 TAX SHIFTING IN MACROECONOMETRIC MODELS

4.A Germany

The Deutsche Bundesbank runs a macroeconometric model. This model is a quarterly dynamic and
interdependent system of the German economy. The current version has a total of 331 equations
(120 of which are behavioural equations). The model contains a simulation block for eastern
Germany. While part of the model is based on neo-Keynesian theory, increased attention is also
paid to long-term equilibrium aspects. So far, the model follows “mainstream economics' and
contains elements of both theoretical lines.

Taxes are not directly included in the wage equations.

Prices depend on specific indirect tax rates. Negotiated monthly wages in turn are a function of
consumption prices, and, hence, indirectly of indirect taxes. Direct taxes are included in the definition
of disposable income, labour force participation and investment. Again, the effect of taxes on wages
is only indirect.

Direct tax receipts are disaggregated in the model into wage tax, assessed income tax, corporation
tax and other direct taxes (property tax, investment income tax, motor vehicle tax, etc.). Indirect
taxes are divided into value-added tax, mineral oil tax, trade tax and other indirect taxes (customs
duties, tobacco tax, spirits tax, taxes on land and buildings, capital transaction taxes: securities
transfer tax, company tax, insurance and stamp taxes, etc.). Social security contributions are split
into employees' and employers' contributions.

In addition to income effects, tax measures also have cost effects. The extent to which enterprises
use their capacity to produce goods depends inter alia on the cost involved in employing the capital
stock.

While an increase in enterprises' direct taxes directly raises the tax burden of firms, it indirectly
increases the relief given in the form of tax deductible costs. Under the conditions prevailing in
Germany as regards tax rates, interest rates and depreciation rules, the net effect is that user costs of
capital tend to decrease slightly if direct taxes are increased. Other influences will, however,
ultimately lead to lower capital spending if direct taxes are increased.

The production costs of enterprises are made up of wage costs, the costs of using the capital stock
and import prices. The burden of indirect taxes which initially likewise have to be borne by firms has
to be added. The extent to which enterprises will be able to pass on their costs to buyers depends in
particular on the market situation and the price elasticity of demand.

Most increases in production costs resulting from a rise of wage costs, capital user costs and
import prices or in the indirect tax burden are passed on by enterprises through their prices in a
lengthy adjustment process.> Prices then in turn affect wages, profits, interest rates and transactions
and thus feed back onto the various tax assessment bases and other macroeconomic variables such
as output and employment. The extent to which changes in tax rates or in social security

> Since the demand for goods does not react with complete inelasticity to price changes a full
pass-on of costs is not possible. The higher the price elasticity of demand, the smaller the scope for
passing on costs and indirect tax increases. The price functions of the model have been described in
more detail in Schlesinger and Jahnke [1987].
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contributions will ultimately affect the economic situation will therefore depend on the dynamic
interdependencies of the model.

Table A.6 Effects of an increase in the direct tax rates by one percentage point in the
econometric model of the German economy”

Item 1994 1995 1996 1997 1998 1999 2000
Direct taxes 15.36  14.75 14.11 14.27 14.76  15.32 15.87
Gross wage income -2.92 -4.86 -5.35  -5.43 -5.30  -5.05 -4.69
Gross profit income -291  -4.01 -5.82  -6.53 -6.61 -6.49 -6.34
Disposable income of -18.17 -22.22  -2492 -2721 -2897 -30.38 -31.57

private households

a) Deviation from baseline in DM bn.

Table A.7 Effects of an increase in the value-added tax rate by one percentage point in the
econometric model of the German economy”

Item 1994 1995 1996 1997 1998 1999 2000
Indirect taxes 1091 11.48 11.70 12.16 12.85 13.66 14.57
Gross wage income -2.05 -192 -1.21  -0.67 -0.13 0.43 1.05
Gross profit income -1.20 -1.84 -3.26 -3.37 -3.11 -2.81 -2.54
Disposable income of -1.15  -1.61 -2.67 -3.39 -3.58 -3.56 -3.46

private households

a) Deviation from baseline in DM bn.

Two different simulations are carried out to analyze the probable aggregate effects of these taxes,
with wage, assessed income and corporation tax representing the impact of direct taxes and the
value-added tax the effects of indirect taxes (see Jahnke, [1994]). The tax increase first of all is
reflected in a decrease of households' disposable income.

Lower demand for goods decreases output and employment. Capacity utilisation deteriorates and
unemployment increases. This triggers some wage and price decreases.

But as time proceeds, the real effects vanish and real GNP returns to the baseline scenario. In the
long run there are no aggregate effects of raising direct taxes.
Ultimately, an increase in direct tax rates has no adverse influence on the real growth rate.

Just as in the case of higher direct taxes, the original impulse would increase considerably over
time. The simulations with the model indicate that initially firms will be able to pass on only part of
the extra cost through higher selling prices. Consequently, a considerable part of any value-added
tax increase temporarily reduces the profits of enterprises.

Although any value-added tax increase directly adds to the indirect tax burden of firms, even in the
longer run only part of these extra costs can be passed on because there is a simultaneous adverse
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impact on real demand. The simulations show that only 40 percent of a value-added tax increase will
be passed on in prices in the long run.

After a few years, there will be a self-adjustment here too. The rate of real growth returns to its
rate in the baseline scenario. The decline in real growth, in the meantime, exerts smoothing effects on
the price increase. In the long run, i.e. after seven years, real GDP has returned to its baseline value,
whereas the price level has increased by 0.4 percent.

An increase in the value-added tax rate, ultimately has no adverse effects on real output, but raises
the price level.

4.B The Netherlands
The effect of taxes on the wage level is very important in the most recent macroeconometric model
of the Central Planning Bureau (CPB). In this model, best known under its acronym FKSEC [CPB,
1992], wages are modelled at the macro level and depend on labour productivity, a weighted
average of consumer and producer prices, taxes and social insurance contributions, the level and the
change of the unemployment rate, and the replacement ratio. In fact, taxes and social insurance
contributions have always been part of wage equations in Dutch econometric models. Public levies
are divided between the share paid by employers and by employees, since "this distinction
consistently appears to be relevant empirically, and probably indicates some degree of nominal
rigidity in the wage formation process" [CPB, 1992, p.31].

The main theoretical underpinning of the wage equation is a general type of bargaining model, in
which the wage rate is determined as the outcome of a bargaining process between firms and unions.
The relevant parts of the equation for the growth of the wage rate read as follows:

wage = 0,50p. +0,50p . + 0, S -8 + Dttl/(1 - - 0, siw/(1 + slw
g 0,50p. OSOyfr 0,36[Dsll/(1 - slly) + Dttl/(1 - dly)] - 0,20 [Dslw/(1 + slw )]

where p, and py; represent the growth rate of the prices of private consumption and gross value-
added of the enterprise sector, respectively; sll denotes social insurance contributions paid by
employees as a fraction of gross wages; ttl represents direct taxes on wage income paid by
employees as a fraction of the total wage bill minus social insurance contributions, and slw denotes
employers social insurance contributions as a fraction of gross wages.

It is interesting, that in the present model of the CPB the coefficients for the wage tax and social
insurance contributions are larger than in previous models, which implies that the incidence of these
levies is more evenly divided between employers and employees. According to information provided
by the CPB, the present coefficient has been calibrated on the basis of estimates for various sample
periods with different wage regimes, and on the basis of the historical tracking performance of the
model. This outcome is not so amazing as it perhaps may appear at first glance. It is well known that
the degree of tax shifting in the wage equation is not very stable over time and depends very much
on the estimation period. Indeed, Brunia and Kuper [1990] conclude that shifting of taxes and social
insurance contributions has gradually diminished, whereas on the other hand shifting of employers
contributions has increased over time.
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Table A.8 shows the simulation outcomes of a reduction in income taxes by 1 percent of net national
income, which is financed by issuing government debt. The entries in the table show the differences
between the simulation and the base run.

Table A.8§ Cumulated effects of a reduction in income taxes by 1% of net national income

1991 1994 1998
Wage rate (%) -0.8 -0.9 -0.7
Price of consumption (%) -0.2 -0.3 -0.2
Price of gross value-added (%) -0.2 -0.3 -0.2
Labour income share enterprises (A) -0.5 -0.3 -0.2

Source: CPB [1992, p.93]

It follows from table A.8 that - after wage negotiations - according to the FKSEC-model the tax cut
will be partly passed on to employers in the form of lower contractual wages. Lower labour costs in
turn lead to lower prices. Moreover, table A.8 indicates that the distribution of income between
capital and labour also changes. Initially, the share of labour decreases by 0.5 percentage point, and
eventually to 0.2 percentage point.

The MIMIC-model (MIcro-Macro model to analyze the Institutional Context), which the CPB uses
for medium-term simulations only, is an applied general equilibrium model [Gelauft, 1992; Gelauff
and Graafland, 1994]. Like in FKSEC, the bargaining approach is taken to model the process of
wage formation. The wage outcome of the model depends on consumer prices, the average rate of
taxes and social insurance contributions, the net replacement ratio, the marginal rate of taxes and
premiums, the unemployment rate and search costs of employers. A higher average tax rate triggers
wage demands to compensate for the loss of utility derived from a workers job. A higher marginal
tax rate reduces the marginal utility of wages and lowers the wage rate.

The parameters of the model are set in such a way that the elasticities of the explanatory variables
are in accordance with empirical estimates of the wage equation for the Netherlands. In the model a
1 percent increase in average and marginal tax rates leads to a change of 0.60 percent and -0.09
percent of the wage rate, respectively. A 1 percent increase in consumer prices makes wages rise
by 0.49 percent.

Table A.9 shows simulation outcomes of the MIMIC-model if taxes are reduced by Gld 1bn, this
tax cut being financed by a corresponding decline in government non-wage consumption spending.
The government may alternatively use the available Gld 1bn to:

o reduce the tax rate of the first bracket by 0.6 percentage points; (1)
o lower the tax rate of the second bracket by 3.1 percentage points; (2)
o reduce the tax rate of the third bracket by 7.4 percentage points; 3)
o increase the ceiling of the second bracket by Gld 1,600; 5}
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o raise the ceiling of the third bracket by Gld 45,800; 5)
o increase the basic personal allowance by Gld 270; (6)
o reduce the basic VAT-rate by 0.8 percentage points @)

Table A.9 Consequences of tax reduction combined with a reduction of government spending by
Gld 1bn, in 1992

) 2 €)) “4) &) (©) @)

Level in 1992 13.0 50.0 60.0 42,966 85,930 6,225 17.5
Change -0.6 -3.1 -7.4 1,600 45,800 270 -0.8
Wages a) -0.63 -0.26 -0.11 -0.41 -0.07 0.16 -0.17
Production prices a) -043  -0.14 -0.03 -0.25 -0.02 0.09 -0.21
Consumer prices a) -0.28  -0.09 -0.02 -0.16 -0.01 0.06 -0.45

a) Percentage change

Source: Gelauff and Graafland [1994]

Reducing the tax rate of the first bracket increases labour supply, and lowers the wage level.
Furthermore, the average tax rate drops, which reduces wage demands. In the second and third
variant wages fall less, due to the smaller increase of labour supply. Other reasons for the smaller
decline of the wage rate in these variants, in comparison with the first variant, are the larger reduction
of the marginal tax rate and the smaller decline of the average tax. Variants four and five evoke a
higher supply of labour, albeit in varying degrees. In the sixth variant the wage rate goes up, because
of the negative income effect experienced by both the breadwinner and his/her partner. This
alternative also leads to higher social insurance contributions, which also puts upward pressure an
wages. Finally, it is interesting to note that in the MIMIC-model a lower value-added tax rate
reduces consumer prices and thereby restrains wage demands.

4.C Spain

The so called MOISEES model (see Molinas et al., [1990] and Andres, Dolado, Molinas and
Zabalza, [1990]) is an integrated general equilibrium macroeconometric model of the Spanish
economy. The model was built by the General Planning Division as a tool to simulate and help
evaluate the consequences of most of the more important macroeconomic policies of the
administration, including budgetary and monetary policies.

In this model, nominal wages are understood as the result of a bargaining process between
employers and employees (see Dolado, Malo de Molina and Zabalza [1986]). Since the outcome of
this process depends upon the relative power of both parties, the wage equation, one of the building
blocks of the simultaneous equations of the model, includes a vector Z of exogenous variables,
which along with indirect taxes and other variables that may affect nominal wages, includes a subset
of variables concerning the decision to participate or not in the labour market, and the strength of the
unions. The form of the equation is the following:
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log W =a, +a, log P+ a, log(K(-1)/ L) + a; log(1 + TEMCS) - a,v + a;Z

where W is nominal wage cost, P is a GNP deflator price, K(-1)/L is a proxy for the labour
productivity level, V is the unemployment rate, TEMCS is the effective social security rate paid by
the employers, and Z is the vector with exogenous variables discussed above.

The wage equation of the MOISEES model together with a GNP deflator equation is estimated
(by three stage least squares) using log(W/P (1+TEMCYS)) as the dependent variable, so the value
of the coefficient a, is lost. Using the dataset of the model (years 1964-1988) we have estimated by
OLS a,, getting a value of 0.3. This parameter has also been estimated by Escobedo [1991], who
applied a simultaneous model for the Spanish economy and obtained a value of 0.35, which is not
very far from ours.

Although we are tempted to conclude that the incidence hypothesis used in the text does not match
the value of a,, at least two observations are in order. First, our shifting hypothesis has to be
considered as the result of a long run equilibrium situation of the economy; and second, we should
take into account that the legal changes, introduced in the Spanish economy during the late 1980's
and 1990's, have injected a greater flexibility into the labour market, with firms having more and
more bargaining power over the unions. This is shown by several studies on the Spanish labour
market (see for instance: Bentolila and Dolado [1992]) and by tests of an insider-outsider model like
Nickell and Wadhwani's (1990).

We finally consider a simulation run with the MOISEES model, which consists of a permanent rise
by 10 percent of the social security tax rates paid by employers, while additional revenues are used
to redeem some of the outstanding public debt. This allows an assessment of the full impact of such
a policy from a general equilibrium point of view (i.e. direct and indirect effects of the measure).

Table A.10 illustrates the impacts of this policy change on various macroeconomic variables of the
Spanish economy. The numbers indicate changes with respect to the values predicted by the model
under no policy changes, which is considered the reference equilibrium.

Table A.10 Cumulative effects” of a 10% increase in social security tax rates paid by employers

1989 1990 1991 1992 1993
Nominal labour costs 3.9 2.4 1.2 0.8 0.7
Real labour costs 1.7 1.3 1.0 09 0.8
Employment (Private Sector)  -0.9 -1.7 -2.3 -24 -24
Real GDP -0.7 -14 -1.8 -1.8 -1.6
Nominal GDP 1.3 1.8 1.6 1.5 1.6
Inflation (CPI) 2.2 1.1 0.2 -0.1 -0.1
Personal income tax 1.8 2.8 2.6 2.3 2.4
Indirect taxes 0.2 0.5 1.5 0.5 0.5
Social security contributions 10.2 10.2 9.7 9.4 9.3
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a) Percentage change of variables with respect to their reference value. The change of inflation is measured in
percentage points.

Source: Molinas et al. [1990, pp.100-101]

The equilibrium nature of these results should be emphasized. In the short run, the policy change
raises prices by 2.2 percentage points, with almost no change in the long run. This means that the
average effect on prices is certainly small, because this policy measure tends to push up real labour
costs, both in the short and in the long run, which in turn reduces employment by -2.4 percent, and
lowers aggregate demand and real GDP by -1.6 percent in the long run.

However, the government not only permanently collects a 10 percent increase in social insurance
taxes but also, as nominal labour cost increases, it collects substantial additional tax revenues from
personal income tax and, at some lower level, from indirect taxes.

Hence, this exercise shows that, according to the MOISEES model, it is the worker who (in the
long run) suffers the full cost of the policy change. Not only because he ends up paying additional
taxes but also because of the great impact that the fiscal shock has on unemployment, which lends
some support to the shifting assumption used in the main text.

4.D United Kingdom
Church et al. [1993] review six major macroeconometric models of the UK economy. Models
discussed include both “official' models, i.e. those of Her Majesty's Treasury (HMT) and the Bank
of England (BE), and models that have been developed by Oxford Economic Forecasting (OEF), a
private sector organization, and by three research institutes, namely those of the London Business
School (LBS), the National Institute of Economic and Social Research (NIESR) and Strathclyde
University (STR). The article of Church, which has inspired this subsection, analyses the versions of
all these models as of 1992/1993. The key element of such models when used to analyze effects of
changes in tax rates lies in the long-run solution to the wage equation.

The role of the wedge can be assessed by writing the steady-state form of a wage equation, for
example, for real wage costs as:
W - p - temp = a(tpg + temp + tap) - bV(P -p>l< - €) + other terms
where t,,, are indirect taxes and v(p-p*-e) is a measure of the real exchange rate scale by the import
content (v) of gross output. The wedge therefore includes two components, namely a tax wedge and
an import price wedge, with long-run effects o and 8. In contrast to previous versions of the
models, it is now usual for the coefficients on the tax rates to be constrained to be equal. Empirically,
a range of long-run wedge effects is found in the models: a = 0 in the STR and LBS models, o =
0.413 in NIESR, o = 0.5 in BE and a = 0.578 in OEF. However, different from equation (3), the
dependent variable in the LBS and OEF models excludes the relevant tax term, i.e. employers taxes
(in the case of real wage costs) and direct taxes (in the case of real consumption wages).
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It follows that different taxes have different effects. In the LBS model a lower direct tax rate
produces an upward effect on wages in the long run, rather than the effects implied by the above
coefficient. In the OEF model a reduction in employers taxes again upwardly effects wages in the
long run, rather than to lower wages as in the case other taxes are reduced.

Table A.11 shows simulation outcomes of a cut in the standard income tax rate by 1 pence (= 1
percentage point), and a 1 percentage point reduction in the VAT rate.

Table A.11 Simulation of tax reductions, United Kingdom

income tax cut: LBS NIESR  HMT BE OEF STR
GDP year 1" 0.09 0.40 0.08 0.14 0.19 0.58
GDP year 5 0.38 0.90 0.28 0.58”  0.54”  0.39
Inflation year 1 0.05 0.30 0.07 0.00 0.15 0.39
Inflation year 5 0.30 0.30 0.05 0.42”  -0.02" 0.19
Wages year 1 -0.02 0.30 -0.01 -0.03 -0.18 0.36
Wages year 2 0.84 2.40 -0.21 -1.42°  -0.56" 1.91
VAT reduction:

GDP year 1 0.08 0.20 0.12 0.14 0.19 0.53
GDP year 5 0.06 0.70 0.45 0.38”  0.62”  0.33
Inflation year 1 -0.43 -0.10 -0.59 -0.58 -0.56 -0.31
Inflation year 5 -0.63 0.30 -0.14 0.49”  043”  0.15
Wages year 1 -0.14 0.40 -0.04 -0.35 0.03 0.30
Wages year 2 -1.95 2.30 -0.93 0.13  0.73”  1.60

a) Percentage.
b) After four years.
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