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Abstract

The purpose of this paper is to investigate to what extent modifi-
cations of tax systems between 1985 and 1992 within major parts of
the European Union contributed to changes in the labour market. The
principal countries under investigation are Germany, Italy, France and
the United Kingdom, and the method of investigation is the numerical
simulation of a multi-country general equilibrium model. Changes in
VAT rates and in the personal income tax schedule are investigated.
We conclude that a non-trivial part of the labour market changes may

be due to reactions of the market to changes in these tax rates.

*This work forms part of the research project Econoemic Modelling for Policy Evaluation
in the EU: An AGE Approach, funded by the Human Capital and Mobility Programme
of the EU (Grant No. ERBCHRX-CT94-0493).



1 Introduction

The 1980’s saw significant changes in the pattern of employment and unem-
ployment in Europe, as detailed in the OECD Jobs Study (OECD (1995)).
Table 1 shows some relevant data on the structure of the labour market for
Germany (D), France (F), Italy (I) and the United Kingdom (UK), which
are the principal countries being investigated in this paper, for the years
1985 and 1992. « is the share of women employed part-time as a percent-
age of all employed women; o is the share of the men employed part-time
as a percentage of all employed men; x is the women’s percentage of total

employment and finally u, denotes the unemployment rates!.

Table 1. Labour market composition (%) in 1985 and 1992

1985 1992
Country o of X' uw' o of X* @'
D 206 20 39.0 7.7 30.7 26 41.7 7.9
F 21.8 3.2 416 81 245 36 433 104
I 10.1 3.0 322 7.7 115 29 351 9.0
UK 448 44 416 11.2 450 6.3 44.5 10.1

Sources: Eurostat (1996) p.120; ** Statistisches-Bundesamt (1996) p.44;
*OECD (1997), p.162, data for 1983. eUnified D, 1993.

Among the most important changes in labour markets since roughly 1980

throughout the EU has been the high participation rates of women and the

!Data on unemployment are drawn from the OECD booklet Fmployment Outlook 1997
(originally produced by EUROSTAT). We choose to use the standardised unemployment
rates, which are based on definitions of the 13th Conference of Labour Statisticians (fol-
lowing the guidelines of ILO). The main idea is that unemployed are the persons of working
age, who in the reference period, are without work, available for work and have taken spe-
cific steps to find work. Instead national unemployment data in some countries would only

include persons registered at government labour offices.



overall growth of part-time employment which continued to develop through-
out the period. The increased participation rate of women in 1992, particu-
larly in the form of part-time employment is indicative of this development.
As far as the trend of unemployment rates is concerned, throughout the
decade one can observe an increase in the overall level of unemployment, par-
ticularly male unemployment, except for in the UK, for which unemployment
rates fell sharply. This situation also reflects the more recent development
of the labour market. In fact, for Germany, France and Italy, the unemploy-
ment rates continued to grow and by 1996 they reached the level of 10.3, 12.4
‘and 12.1 percent respectively, while in the UK a substantial reduction took
place so that the level of the unemployment rate has fallen to 7.4 percent.
The reasons for the changes in labour market structure are complex and
include sociological, political and technological factors well outside the scope
of this paper. Nevertheless, as the OECD Jobs Study (OECD (1995)) illus-
trates, economists saw tax policy as being both (a possibly small) part of
the explanation for these changes and possibly part of the solution to some
of the obviously undesirable aspects of these developments, such as the rise
of overall unemployment rates and the associated social costs. In particular,
in this paper we have focused our attention on the influence of changes in
the structure of taxation between 1985 and 1992 on the labour market. Two
features of tax reform during the 1980’s interest us: the tendency to reduce
the progressivity of income taxation, and the harmonisation of value-added
taxation within the EU. These developments are connected, since for many
countries harmonisation meant an overall increase in VAT rates , allowing a
reduction in at least the top rates of income taxation and other direct taxes:
details of the main tax changes are shown in Tables 3 and 3a below.
Comparing the efficiency and equity effects of direct and indirect taxa-
tion is a traditional topic in public finance. Proportional taxes are usually
demonstrably more efficient than progressive ones, but, clearly, less appeal-
ing from a redistributive point of view. Some policy makers have adopted the

idea that indirect taxation implemented with differentiated tax rates could



be a good compromise for improving the tax system’s efficiency, while still
taking into account distributional issues. In addition, they would claim that
increasing indirect taxation would allow for a decrease in the marginal rate
of direct taxation, encouraging labour supply and employment. In contrast
to that view, recent literature on the effects of progressivity of direct taxes
on the labour market has suggested that in the presence of involuntary un-
employment, increasing the level of progressivity may have a positive effect
on the employment level. For example, Lockwood and Manning (1993) have
recently argued that high marginal rates may reduce real wages and pre-tax
inequality, and thereby the natural rate of unemployment, as an outcome of
employer-union bargaining. They also produce some econometric evidence
to support this prediction. They summarise recent theoretical bargaining

literature thus:

....a very robust result is that increases in the marginal rate of
income tax lower the pre-tax real wage, and hence unemployment,
whereas an increase in the average tax usually has the opposite

effect.

Less controversial are the effects of changes in the average tax rates on the
labour market. Bean, Layard, and Nickell (1986) and Knoester and de Windt
(1987) both used multi-country econometric models to study the impact of
the tax wedge on the labour market in the 1970’s and early 1980’s, focusing on
the effect of high average rates of income taxation. The former concluded that
tax changes had raised unemployment rates by several percentage points in
most countries, while the latter concluded that high tax rates had contributed
importantly to increases in pre-tax real wages. In general, a large consensus
supports the interpretation that a reduction of the tax burden on labour,
thereby moderating real wages, is a means of encouraging employment.

Within the last decade or so, the combination of an increase in VAT rates
and a decrease in marginal income tax rates has been adopted by several

European countries. Given the complexity of the topic, a natural way of



studying these changes is to make use of a computational general equilibrium
model, in which involuntary unemployment may arise. And it is particularly
interesting to work in a multi-country context when the countries in question
have strong trade links.

More concretely, the analysis reported in this paper investigates the con-
sequences of changes in the tax codes of each country between 1985 and 1992,
determined by imposing the 1985 VAT rates and marginal as well as average
income tax rates on the 1992 benchmark equilibrium. While investigating
the changes in the tax system from 1992 to 1985, we were mainly concerned
with the changes in tax rates, and therefore, the different tax incidence of
the existing tax structure. In the simulation we do not change the taxable
base, but only the tax rates of the different types of taxes already in force.

From the results we derive some indications about how much of the gen-
eral trends observed on the labour market are tax-induced. First of all, we
determine whether the changes in the tax system have pushed the labour
market in the direction which it has actually taken: increases in the female
and part-time labour supply, and an increase in the unemployment level, ex-
cept in the UK. Secondly, we quantify these effects in order to verify whether
the tax system may have played a significant role in the development of the
labour market structure. Since we assume no changes in tastes or prefer-
ences, any remaining changes can be attributed to compositional changes in
the pattern of production, due either to technical substitution or changes in
demand.

The model used here is a standard international trade model in the tra-
dition of Shoven and Whalley (1984), but placing particular emphasis on the
labour market. We distinguish between four intersecting categories of labour
supply, male and female and full-time and part-time, within an extended
representative household model in which time endowments are classified ac-
cording to the type of labour market participation. The choice between full-
time and part-time labour supply is determined within a preference system

in which the imperfect substitutability of these labour types is represented



in a constant elasticity of transformation (CET) function. These two labour
types are also imperfect substitutes in production, while male and female
workers (of a given type) are assumed to be perfect substitutes. Labour
market composition varies across countries, and this is crucial for the simu-
lations.

Extending the approach of Duncan, Hutton, Laroui, and Ruocco (1998),
we model unemployment as a characteristic of the full-time labour mar-
ket, while the part-time market is assumed to clear. Efficiency wage argu-
ments support the existence of a wage-curve within each country for full-time
labour. International labour mobility is ruled out, but capital is assumed to
be perfectly mobile.

In the benchmark equilibrium, the tax systems of each country are mod-
elled using the approach of Fehr, Rosenberg, and Wiegard (1995); our model
is an extension of this approach. The income tax function is modelled as
being linear, with uniform marginal rates across labour and capital income.
A VAT based on the destination principle applies with non-uniform rates
across and within countries. The tax system is completed by differentiated
production tax rates and tariffs on trade flows between the EU and the rest
of the world. The introduction of non-clearing labour markets has direct
fiscal consequences insofar as unemployment raises government expenditures
on unemployment benefits and other forms of social security. Given that the
government is not permitted to borrow, all expenditure changes have tax
consequences. The existence of terms-of-trade effects of any policy action
has the effect of producing “tax exports”, and this links the fiscal policies of
trading partners.

The paper is structured in the following way: in section 2 we describe the
main features of our simulation model, putting particular emphasis on the
labour market structure, while also briefly discussing the parametrisation of
the model. We also show how we calculate the equivalent variations in order
to measure the welfare effects of the policies at issue. Section 3 describes

the policies analysed and presents the results obtained in simulation and



their economic interpretation. Section 4 concludes by summarising the main

findings.

2 Model description

In this section we describe our numerical multicountry general equilibrium
model, which represents 6 groups of European Union countries. Some of
these groups represent single states while others represent groups as follows:
1. Belgium & Luxembourg -Denmark - Netherlands (BL), 2. Germany (D),
3. Spain - Greece-Ireland - Portugal (ES), 4. France (F), 5. Italy (I), 6.
United Kingdom (UK). The Rest of the World (ROW) completes this setting.
Aggregating some of the countries will not undermine our simulation results
as we concentrate our attention in particular on Germany, France, Italy and

the UK.

2.1 The household sector

Given that the focus of the paper is on the labour market structure, we
emphasise the description of the labour supply aspect of the household’s
decisions.

The phenomenon of differential labour market behaviour of men and
women has encouraged continued work on models of the household. Fortin
and Lacroix (1997) review this literature and test rival unitary and collec-
tive models of the household. They find that their less restrictive collective
model is more data-coherent. Nevertheless, an empirically adequate model
of household behaviour has still to be proposed. In this paper, we work
within the traditional unitary model, in which the household acts as if max-
imising a single utility function subject to a household budget constraint.
The arguments of this utility function are labour supply and consumption.
Labour supply is distinguished by family member, while consumption is ag-
gregated over family members, without loss of generality. We add another

dimension to the nature of the labour supply by allowing each family member
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to choose her/his optimal combination of full- and part-time labour supply,
distinguishing between the preferences of men and women.

Formally, the preferences of households are represented by a nested utility
function, a formulation implying Hicksian separability, and multi-stage bud-
getting . Given that the countries differ only in the parametrisation of the
functional forms, we will not index the variables by country in what follows.
For each country we have modelled only one representative household com-
posed of two groups of individuals identifiable by gender, each with distinct
time endowments.

The top level of the utility function, specified as a constant elasticity of
substitution function, is defined over aggregate consumption (C), leisure for

women (4,,) and leisure for men (4,,) :
U (C, b ba) = [0/ C + ol £ + ol 3] (1)

where m, = %:—1.

The representative household solves the programme:

Maximise U (C, £, £)

subject to
Pe CH wy by +wy by =1 (2)

where I, full disposable income, is determined by:

D
I=Kr(1—t)+TArt, + Ep W+ By wy + T+ Y. TA; w; t;  (3)

i=f

We use the following additional notation:



i index for gender (m, w)

J index for full and part-time labour (f,p)
w; composite wage rates for gender ¢
wj gross wage rates for f and p labour

Q.,; share parameters

6,  elasticity of substitution (§; > 0)

Pe aggregate consumption price index

T rental price of capital

K  capital endowment

173 marginal capital income tax rate

E; total potential number of working weeks of gender

T  government transfer payments,

including unemployment benefits (see section 2.3)

TA; tax allowances for capital income

TA; tax allowances for f and p labour income

The last term of the budget constraint represents the values of the tax
allowances for full and part-time labour income. Tax allowances accrue to
the total full and part-time labour of the household and not to the single
gender. That is why they appear separately in 1.

From the solution of this optimization problem, we are able to deter-
mine the household’s choice concerning aggregate consumption and leisure
demand for women and men. Given aggregate consumption, the household
then chooses between different consumption goods, and, for each type of
good, it distinguishes between imported and domestic commodities. Finally
it determines the composition of the consumption goods imported by source
countries. Collective consumption goods are provided free of charge and enter
the utility function in an additively separable manner (and, consequently, can
be omitted). For a more complete description of the consumption structure
see Ruocco (1996).

The difference between the level of the total time endowment and leisure

demand for each group yields the total labour supply for men (LT) and for



women (LI):

LT = E; — ¢;, where i = m,w. (4)

Now we may also write the money income constraint:

m P
M=K"+EL?wi+ZTAjwjtj+T (5)

i=w i=f
where K" = K r(1—t) + TAj ri.

Once the total labour supply has been determined for each gender, women
and men must still decide whether to work full or part-time, so that the
household will offer a combination of full and part-time work. Since neither
men nor women as a whole work exclusively full or part-time, it is clear that
these forms of labour supply are not perfect substitutes and some optimal
mix will be sought, depending on the relative wages being offered. We model
this choice as each group making its decisions by maximising a homothetic
CET preference function subject to a net income constraint. We should
recall that tax allowances are modelled as independent of gender, but are
allowed against, respectively, the total level of full or part-time labour in the
household.

Disaggregating female and male labour supply into full and part-time

labour, we can rewrite the household money income constraint as follows:

M= K4 300 [ (1- 1)) +

P
i=wj=f j=r

TA]' w; tj +T

To explain this disaggregation, we proceed as follows. Formally, each gender

1 solves the problem:

Maximise

CET(LTZ,-/L,T,LZ:,'/L-LT)z'"[ﬁf,il/dz (LT,i/L,.T)W2+ﬂ,,,il/“ (L;:i/LiT)"Q]%
(6)
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subject to
(L?,i/L?)wf (1 - tf) + (Lz:i/LzT)wp(l - tp) = Wy (7)

where the notation is as follows:
8, elasticity of substitution (6, < 0)

Ty %;;—1
t; marginal tax rates for f and p labour
L}:i Total f and p labour supply for gender ¢

B, share parameters for f and p labour supply for gender i.

The share parameters (8,;) together with the elasticity of substitution
(65) determine the shape of the CET function (see Appendix for details).

For arbitrary values of w;, w; and wy, the full-time and part-time shares
would not sum to unity: the general equilibrium set of wages and prices must

therefore satisfy the condition

The solution to this problem, therefore, determines the optimal choice of
the household, given net wages and preferences over full or part-time work.

Each gender’s labour supply is

LY = L7, + LL, (8)

Figure 1 provides a graphical explanation of the choice between full and
part-time labour supply. The CET curve represents the preference of gender
i for full and part-time work. At point A the CET function is tangent to the

budget line, and the solution is feasible as the shares sum to unity.

2.1.1 Individual behaviour within the representative household

model

In order to write the household’s maximisation problem precisely, we should

distinguish between total time endowment E; and the number of individuals
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Full-time
share

Figure 1: Full-time vs part-time choice

n;, the latter being a parameter since in our static model, we assume no popu-
lation growth. Given that our utility functions are homothetic and assuming
that all of the n; individuals have the same preferences, for simplicity’s sake
and without loss of generality, we have normalised n; to be equal to one.
Our modelling of household choice between full and part-time labour is,
however, also consistent with a log-logistic distribution of preferences over
mode of work, with the threshold value of relative wages as the random
variable: ie. L7,/LT = F (M) Each member of the labour force

wp (1
has a threshold value of (r’ﬁ’,g—i.—’%) :> )above which he/she decides to switch
from part-time to full-time work, according to each individual’s preferences.
The threshold values are distributed according to the log-logistic distribution
function, which yields the proportion of the population whose threshold lies
below the value %:JJ) (see Appendix).

For an intuitive explanation of the mechanism which leads to differing
supplies of full and part-time labour, it is useful explicitly to consider the
difference between aggregate time endowment and the number of individu-
als. In the first step, we assume households choose how many weeks they are

willing to take off from working (leisure time), which is in our notation equal
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to n;f;. Now, if we subtract this amount from the total amount of potential
working weeks (n;E;), we have the total labour supply for each gender n; L;
(which corresponds to our LT in (8) above). At this stage, each group will
comprise a different combination of individuals working full-time for a cer-
tain number of weeks, and individuals working part-time for the remaining

number of weeks. Hence each gender’s labour supply by type is:

LT, =n;; Lj;. (9)
.The total amount of working weeks offered on the market by the n; indi-
viduals is equal to the number of weeks a certain share of individuals would
offer as full-time work (i.e. 40 hours a week) plus the remaining number
of full-time equivalent weeks the other individuals would offer as part-time
work (i.e. 20 hours).

The statistics summarised in Table 1 provide information regarding gender-
specific labour supply. Both men and women offer part-time and full-time
labour on the labour market, but in quite different ratios. Women work
prevalently part-time, while men work mostly full-time. These differences be-
tween women’s and men'’s preferences concerning the type of job they would
choose is reflected in the values of the share parameters of each gender’s CET

functions for each country.

2.2 The production sector

The other features of the model are fairly standard in the tradition of Shoven
and Whalley (op. cit.), and the reader can refer to Ruocco (1996) for a more
detailed description. In this section we will, therefore, report the main dif-
ferences between our model and the original model of Fehr, Rosenberg, and
Wiegard (1995). Three primary factors of production (capital, full-time and
part-time labour) and 11 commodities are identified for each country. The
sectors are: agriculture (1), energy and water (2), chemicals and steel (3), ma-
chinery and transport equipment (4), food and drinks (5), textiles and leather
(6), paper goods, products of printing (7), other manufactured products (8),

13



banking and insurance, communication, market services of education and
health (9), other market services (10) and non-market services (11). On the
demand side of the labour market, however, we assume that firms cannot dis-
tinguish between full-time labour offered by men or by women. Overt sexual
discrimination is, therefore, ruled out: we assume that firms cannot discrim-
inate across genders and, therefore, the different observed market wage rates
of women and men depend solely on the fraction of full or part-time work
provided by women and men respectively.

Full-time and part-time labour form a Cobb-Douglas nest within a CES
value-added production function with aggregate labour and capital as ar-
guments. In the absence of precise information on the shares for full-time
labour in production sectors, we have chosen them to be equal to the ratio of
total full-time labour to the total amount of labour within each country. We
implicitly rule out effects due to the different intensity in which full and part-
time labour is used in different sectors. Since we do not deal with taxes on

the use of labour, this assumption does not seemn to be extremely restrictive.

2.3 The public sector

Let us now consider the expenditure side of the government budget. There
are two expenditure categories: lump-sum payments to the representative
consumer and government outlays for the provision of public goods. Because
firms pay for the use of the public good as an intermediate input, only net
public expenditures (provided free of charge to the consumer) have to be
financed by taxes. Transfers are implemented as a linear function of the level

of unemployment:

T=~v4+nu, ZLT,i’ (10)

where v and 7 are parameters representing respectively the intercept and the
slope of the transfer function, while u, is the unemployment rate (calculated

as a percentage of the total full-time labour supply).
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In particular, we have calibrated the model such that the share of transfers
linked to the level of unemployment corresponds to the value of unemploy-
ment compensation in the respective countries under consideration. Table 2

shows the data we have used.

Table 2. Unemployment compensation

as a percentage of GDP

D 1.99
I 0.71
F 1.61
UK 1.63

Source: OECD (1997), pp.185, 187 and 190.

The intercept of the transfers function corresponds to those transfer pay-
ments which the government makes independent of the level of unemploy-
ment, for example pensions. The remaining transfers are either directly
linked to unemployment or indirectly linked as a consequence of unemploy-
ment, such as social security and other welfare benefits.

On the revenue side of the budget, the government collects various taxes:
full-time labour income tax, part-time labour income tax, capital income tax,
value added taxes, tariffs and production taxes. Taxes on capital and labour
are modelled as linear progressive taxes: we assume constant marginal tax
rates but we give the consumer a certain level of allowances to create the

effect of progressivity.

2.4 Labour market equilibria

In equilibrium, all of the market clearing conditions are satisfied?, except
for the full-time labour market. We assume here that workers are quantity-

rationed on the full-time market, while the part-time market clears by means

2Clearing conditions on the commodity markets for private and public goods, the in-

ternational capital market and the balance of payment constraint are fulfilled.
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of adjustment of the part-time wage. We argue that part-time labour is
different in kind from full-time labour, and that the mechanisms giving rise
to non-clearing wages do not apply.

To generate genuine involuntary unemployment, we require a mechanism
which prevents wages from clearing the full-time labour market. Our model
has been developed to yield zero-profit competitive equilibria, with prices
and wages being taken as given to firms and households: in this environ-
ment, the efficiency wage model is an attractive way of explaining unem-
ployment. The “true” labour input into production is a product of effort
and hours, with effort being a positive function of the wage rate. Shapiro
and Stiglitz (1984) show that profit maximisation results, in general equi-
librium, in a “no-shirking constraint” (NSC), which replaces the traditional
labour supply curve in determining employment and wages. The NSC is such
that higher levels of employment induce employers to pay higher wages to
eliminate workers’ incentive to shirk. In equilibrium, the number of work-
ers 1s, therefore, still a measure of the labour input. A standard empirical
counterpart to the NSC is the loglinear wage-curve, though as Blanchflower
and Oswald (1994) show, there are several alternative rationalisations for
the apparently robust finding that unemployment rates and wage rates are
negatively correlated in both cross-section and time-series studies for a wide
range of countries. A remarkable feature of these studies is that the elasticity
of wages w.r.t. unemployment is consistently estimated around the value of
-0.1, making calibration of our model easy. For a recent review of the evi-
dence, see Nickell (1998), who stresses the ‘substantial’ body of evidence for
a non-zero elasticity and the ‘profound implications’ of these results.

We therefore specify the following wage curve:

Q

where we use the following notation:

wel(l — tA
log (—f—“—t—f’) — o~ Alog(w), (1)

t?  average full-time labour income tax rate

@ producer price index.
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On the full-time labour market, therefore, we have unemployment equalling
the difference between the level of leisure that the consumer would choose
at the equilibrium wage rate (¢, or ¢,) and the level of leisure that the

consumer is forced to choose (¢}), thus:

0 =t +u, L], (12)

Unemployment therefore corresponds to excess leisure consumption. The

market equilibrium condition for the full-time labour market is:
Y Lfn = (Lim+ L7)(1 — w),

where ¥, L7, is the demand for full-time labour (summed over production
sectors), and in the part-time market the conventional clearing condition
holds:

anLf,fn =L +LI,

2.5 Policy evaluation

To evaluate the policy changes of the 1980’s, we need appropriate indica-
tors of their welfare effects. A welfare function which represents the econ-
omy as a whole in a world with a single consumer and without rationing is
straightforward: the welfare function coincides with the utility function of
the representative consumer (U).

A common way to evaluate the welfare changes due to a policy reform is

to use the so-called equivalent variations (EV'), expressed as:

_Uc—Ub

b

EV

Iba

where the index ¢ refers to the counterfactual equilibrium and b to bench-
mark equilibrium. Hence, I, is full disposable income in the benchmark
equilibrium.

In the presence of involuntary unemployment, things become slightly com-

plicated. In order to explain the problem we are faced with and in order to
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Figure 2: Consumer’s constrained equilibrium

avoid unnecessary complications, we assume in this paragraph only that the
utility function of our representative consumer is defined over consumption
and leisure, and that there is no distinction between men and women and
full and part-time labour. The labour market does not clear, however.

In Figure 2 we depict the transformation function g(C,£) = 0 ( in the
graph, the curve connecting point A to B) defined over consumption (C)
and leisure (¢) . The optimal consumers’ choice is defined in C, the point of
tangency of the transformation function and the indifference curve U;. In a
competitive labour market, this would also be the equilibrium point for the
economy and the slope of the tangent would also be the equilibrium real wage
rate. But in a model with involuntary unemployment, the real wage is higher
than that realised in the competitive economy. In our graph, therefore, we
can illustrate the presence of rationing on the labour market by considering
a line tangent to the transformation function, but with a slope greater than
that going through point C.

Therefore, with some form of rationing, the agent cannot achieve Uj:

prices which do not clear the labour market yield an actual utility of Uy at

18



point D, although the agent will aspire to U, at point E. The latter is, in fact,
the tangency of the indifference curve U, and the line which represents the
real wage rate for the non-clearing labour market. At this point we determine
the optimal leisure demand for the consumer at this set of prices, while at
point D we determine the level of leisure which the agent must consume.
The difference between these two values yields what we call excess leisure
consumption or notional unemployment. The question now is: which level
of utility should one consider when evaluating equivalent variations? The
obvious measure is the utility level at point D and the equivalent variation:

Uo). — (U,
b

where Uy = U (C*,£* + u*), and C* is the actual consumption of goods, £*
desired consumption of leisure and u* the unemployment level.

Another approach is to interpret the model as representing an aggregate
mix of agents, some of whom are lucky and can realise their labour supply
choices in full at E, while unlucky agents remain fully unemployed at a point
above B: the former achieve U, and the latter achieve some minimum level
of utility determined by non-wage income. The leisure of this latter group,
much in excess of their preferred choice, will yield zero marginal utility and
low average utility. If we completely discount any utility from leisure from the
fully unemployed, then point F on U_; may represent the aggregate outcome.
Therefore, in order to provide an alternative metric, we also calculate the

equivalent variations simply in terms of C* and ¢* :

(V). = (U0),
U,

excluding, therefore, excess leisure consumption u* from the welfare measure

and instead considering U_, = U (C*,¢*).

EVe, =
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3 Economic Analysis

3.1 Changes in the tax structure from 1985 to 1992

In this section, we report the results of our policy experiments. In the simu-
lations, we exogenously impose the tax rates which were in force in 1985 in
order to analyse the influence of the tax system in the actual development
of the labour market. The change in the tax system is performed for Ger-
many(D), France(F), Italy(I) and the UK only. In Table 3, we report the
values of the different tax rates for our benchmark of 1992 and for the year
1985. The two types of taxes involved in our simulation are the differentiated
VAT based on a destination principle and a progressive labour income tax,
even though the tax rates of production taxes as well as tariffs, which apply
to imports from the ROW, were also changed in this decade.

Taking the actual changes in the tax rates avoids the problem of choosing
arbitrary changes with the risk of constructing scenarios which are too far

from reality. We can also discuss the effects of actual policy.

Table 3: VAT rates in 1992 and 1985
Reduced rate Normal rate
1992 1985 1992 1985
D 7.0 6.5 15.0 13.0
F 55(21) 70 186 17.6
I 4.0 3.5 19.0 15.0
UK 0 0 175 15.0
Sources: Ernst and Young (1995); pp.100, 122, 177, 294.
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Table 3a: Income tax rates in 1992 and 1985.
D F I UK
1992 1985 1992 1985 1992 1985 1992 1985
t; 420 420 281 244 32.7 334 340 39.0
t;-“ 30.5 31.3 21.8 175 204 226 192 231
I}’ 1.37 134 129 139 160 148 177 169
Sources: OECD (1995); p.147, 151, 155, 179

For almost all these countries, the old tax system featured lower normal
and reduced VAT rates in comparison with the 1992 rates (n.b. ‘reduced’
refers to the rates on certain categories of goods, like food). The only excep-
tion is France, for which the reduced tax rates were actually higher in 1985
than in 1992. Particularly relevant seems to be the change which took place
in Italy: the normal tax rate is decreased by 4 percentage points by going
back to 1985. Instead, the reduced VAT rates in the old tax system implies
a rates reduction for Germany, Italy and UK.

As far as the change in the labour income tax?® is concerned, we observe a
certain homogeneity across Germany, Italy and the UK, while France moved
in the opposite direction. For Germany, Italy, and the UK, the 1985 average
tax rates were higher than in 1992, while in France t* was lower in 1985 than
in 1992. In addition, for Italy and the UK, the 1985 marginal tax rates were
higher than in 1992, while for France the opposite was true, and for Germany
no changes took place. In Table 3a we have also reported as an index of the
income tax progressivity (If), liability progression, defined as the elasticity
of the tax liability to pre-tax income or, more simply, as the ratio of marginal
to average tax rates (see Lambert (1993), p.160, on the index of Musgrave
and Thin).

3The values shown in Table 3 for the marginal tax rates refer to a two-earner
couple with two children. We actually report the tax rates of the principal earner as
tax rates on full and part-time labour, where the percentage of the APW (average
production worker) income principal /secondary earner is 100/33.
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In summary, recalling that our reference year is 1992, in the simulation
with 1985 rates, the changes in marginal and average tax rates we imposed
imply a reduction in progressivity for Germany, Italy and UK, but an increase
in progressivity for France. While the average tax rates increase for Germany,

Italy and the UK, the average tax rate for France decreases.

3.2 Simulation design

We report four different exercises.
(i) In the first simulation, we impose the VAT rates and the marginal

and average tax rates on labour in force in 1985. Given that the following

relation links the marginal and the average tax rates,

fixing both marginal and average rates means that allowances have to be
determined endogenously. This mechanism reflects the fact that, generally,
changes in the top rates have been accompanied by changes in the taxable
base.

This simulation represents our main exercise. But to assist in interpreting
the results, we performed two other simulations. (ii) In the second, we impose
only the VAT rates in force in 1985 and (iii) in a third simulation, starting
from the equilibrium we reached by running the second simulation, we impose
the 1985 marginal and the average income tax rates. In this way, we may
disentangle the influences of the changes in indirect and direct taxation on
the development of labour markets.

These three simulations are performed as a differential incidence analysis.
The total government constraint is fulfilled by varying the capital income tax
rate. 'The capital income tax is based on the residence principle and, given
that our capital stock is fixed in supply, would generate exclusively income
effects. We intentionally chose this type of tax in order to eliminate any

substitution effects (or efficiency effects) other than those arising from VAT
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and labour income tax. For this reason, differential incidence is in this case
indistinguishable from balanced budget incidence analysis.

(iv) We finally perform a revenue neutral simulation (differential inci-
dence) in which we exogenously fix the 1985 marginal and average income
tax rates only, allowing for a percentage change in the VAT rates (i.e. re-
duced and normal rates change proportionally) in order to fulfil the budget
constraint. In this way we may find the implication for VAT of income tax

changes, when no other taxes change.

‘3.3 Some theoretical considerations

In order to help understand the results, we briefly recall the distortions im-
plied by consumption taxes and labour taxes in our context. Let us consider
a case in which we have a proportional labour income tax and a uniform
VAT system. In this case, both of these types of taxes would distort the
consumer choice between consumption and leisure. In other words, we would
have a distortion of the domestic allocation. Here, VAT would be equivalent
to a tax on total income, namely a tax on labour income together with a tax
on capital on a residence basis. As already noted, however, the latter is in
our context a non-distortive tax. Therefore, a tax on consumption should be
Pareto superior to a tax on labour income.

But if we consider a VAT with differentiated tax rates as we have in
our model and in reality, then VAT also introduces a wedge between the
marginal rate of substitution and the marginal rate of transformation for
some consumption goods, implying additional domestic and international
distortions. We also consider a progressive labour income tax, which is more
distortive to the leisure-consumption choice than a proportional tax, in the
sense that raising the same tax revenue would imply a larger deadweight loss
in the economy.

In a competitive labour market, if leisure is a normal good, a decrease in
the VAT rate should actually reduce leisure demand and, therefore, increase

labour supply. On the other hand, a positive income effect due to the increase
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in the net of tax wage leads to a general increase in consumer demand for
leisure and consumption. Even though one cannot say a priori which of these
two effects will prevail, we may assume that the net effect is an increase
in leisure demand, which, in a partial equilibrium setting, would mean an
increase in real wages and a decrease in the employment level. In contrast,
a decrease in the marginal tax rate would decrease the demand for leisure,
increase labour supply and the level of employment.

Policy choice in our model is complicated both by the fact that we work
within a general equilibrium framework, and by the presence of involuntary
unemployment.

A feature of our model construction is that, even in the presence of un-
employment, an increase in the marginal tax rate (keeping the ¢/ constant)
would generally lead to a decrease in employment as well as a decrease in
tnvoluntary unemployment. This is due to the presence of a variable labour
supply: an increase in the marginal tax rate would decrease the opportu-
nity cost of leisure, leading to a decrease in labour supply. In others words
it would be less attractive for the people to work more if they have to pay
higher marginal tax rates. Ceteris paribus, a reduction in labour supply
would decrease the level of involuntary unemployment: the voluntary level
of leisure consumption has increased or, in other words, the level of involun-
tary leisure consumption (i.e. unemployment) has decreased. As described
by equation (11), a decrease in the level of unemployment implies an increase
in the pre-tax wage rate (holding t’; constant) and, consequently, a decrease
in labour demand. Given that in our model we need not distinguish between
effort and labour supply?, the increase in the pre-tax wage is a reflection of
efficiency wage setting, which compensates for better outside opportunities
by offering workers a higher wage rate. In this scenario, individuals have been
discouraged from work by higher marginal tax rates, and in the economy as
a whole, employment decreases. This policy is therefore not an attractive

means of reducing unemployment.

4Since the No Shirking Constraint holds, no employees shirk.
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3.4 Simulation results

Our simulations work backwards in time in the sense that our benchmark
equilibrium refers to the year 1992 and we impose the tax rates of 1985.
We can make some inferences from our results about the evolution of the
labour market in the decade under consideration. For example, if we have
an increase in full-time employment in the simulation, then the evolution of
the tax system in the last decade would seem to have led to a reduction in
full-time employment: the interpretation of the direction of the changes in

variables is, therefore, reversed.

3.4.1 Simulation 1

We change the VAT rates and the marginal and the average tax rates on
labour as specified in Tables 3 and 3a . The results obtained in this simulation

are displayed in Tables 4 and 4a.

Table 4: 1985 VAT and labour income tax rates (% changes)

D F I UK
male employment 039 281 0.16 -2.59
female employment 0.40 2656 0.18 -2.52
full-time employment 038 294 0.15 -2.65
part-time employment 0.50 1.38 0.50 -2.28
unemployment rate 1.78 -16.67 4.38 4.53

tax revenue from f labour
as a percentage of GDP 290 -21.56 11.75 22.52
Table 4a. Welfare measures (% changes)
D F I UK
EVeire 017 002 019 -0.17
EVg, 0.10 0.65 0.02 -0.16
ToT® 1.04 0.98 1.05 1.08

SToT are the terms of trade effects, and the EVs shown are percentages of money

income.
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Let us first look at the effects on the labour market in the UK. In the
simulation, we obtain a reduction in both the level of employment of full-time
and part-time labour, as well as of the male and female levels of employment.
One might be tempted to say that the reason is the reduction in the level
of progressivity (see discussion in Introduction), but if we look at the data
more carefully, we can see an increase in the total tax burden on labour.
It is this increase in labour burden which dampened the labour supply and
increased the pre-tax real wage (which is also partly due to the decrease in
VAT rates), leading to a reduction in employment as well as an increase in
unemployment.

In simulation, the effects on the labour market for the French case are
the opposite of those for the UK. This is unsurprising given that France
adopted exactly the opposite changes in income tax rates as the UK, namely
increasing the marginal tax rates while decreasing the average one. Germany
and Italy, instead, adopted a policy which is qualitatively quite similar to that
of the UK, but not in quantity terms. Both Germany and Italy decreased
the marginal tax rates while increasing the average one. One can look at
the case of Germany and Italy as a sort of sensitivity analysis for the type
of policy adopted by the UK. Table 4 shows that the effects on the level of
employment for Germany and Italy are, in contrast to what happens in the

UK, positive.
3.4.2 Simulation 2

In order to provide a better explanation for these results, we performed
two further simulations. The results of the fairly simple second exercise
are summarised in Table 5. In this case, we decrease the tax rates on final
consumption (with the exception of France). The first reaction is, therefore,
on the consumer side. Households find consumption more attractive than
before and they increase their final consumption, substituting away from
leisure. Almost no substitution effects take place with respect to the different

types of leisure demand: changes in female and male labour supply are almost
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equi-proportional. As usual, substitution effect and income effects are both
positive for commodity demand while they work in opposite directions for
leisure demand. For the latter, substitution effects are negative and income
effects are positive. Depending on which effects dominate, a decrease or an
increase of leisure demand will take place. Consequently, also the effects on
unemployment are, a priori, not predictable.

A stronger effect is, however, expected on the production side. The
positive change in final demand leads to an increase in the level of production
and, therefore, to an increase in the factor demands, in particular for full-
time labour, which is, broadly speaking, more intensively used than part-
time labour. All of these changes on the production side should, in principle,
mitigate the predominantly negative effects on the labour market coming
from the consumer side.

If we look at Table 5, that seems to be what happened in all countries,
even in France where the policy undertaken was to increase the reduced tax
rate and decrease the normal one. Employment increases and unemploy-
ment decreases. Male and female labour proportions seem not to be greatly
affected, while full-time labour seems to benefit more than proportionately
to the increase in the level of employment.

As expected, all countries experience positive welfare effects, no matter
what parametrisation we use to calculate the EV. Part of the welfare gains

are certainly due also to the positive ToT effects.

Table 5. VAT switch from 1992 to 1985 rates (% changes)

D F I UK
male employment 0.64 0.26 0.96 0.90
women employment 0.60 0.24 0.94 0.82
full-time employment  0.67 0.28 0.98 097
part-time employment  0.38 0.10 0.46 0.53
unemployment rate -4.33 -1.94 -6.37 -5.14
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Table 5a. Welfare measures (% changes)
D F I UK
EVey 015 018 0.19 0.21
EVe, 024 0.26 0.35 036
ToT 1.03 1.01 1.04 1.04

3.4.3 Simulation 3

The third simulation results appear in Tables 6. In this case we have analysed

the effects solely due to a change in the tax rates of the income tax schedule,
given that the VAT rates have already been changed. The simulation, in fact,
has been run using the equilibrium with VAT rates from 1985 as a starting
point. As we have seen, in 1985 Germany, Italy and the UK had higher
average rates t4, higher marginal rates (except Germany) but also a lower
index of progressivity. The main reaction in this case should come from the
consurner side and from the efficiency wage mechanism.

First, increasing the average tax rate means a decrease in consumers’
money income and, consequently, a decrease in consumers’ demand for goods
and leisure. But the increase in the marginal tax rates would also reduce the
opportunity cost of leisure: therefore, in the first round, leisure demand
increases, and labour supply and the level of unemployment decreases. To
motivate ‘effort’; the pre-tax wage has to be raised, in turn leading to a
reduction in labour demand. Of course this pressure on the pre-tax wage
works on the full-time wage only, given that we assume part-time labour as
clearing. So producers substitute from full time to part-time labour, leading
to an increase of part-time labour employment (see Table 6). When the first
negative income effect is strong enough, as in the case of the UK, then we
have a general decrease in employment. Part-time labour should in all cases
decrease proportionally less than full-time, because of this substitution effect.

Finally, it becomes clear by looking at Table 6 that the changes in the
labour market are much stronger in the UK than in Germany and Italy.

In simulation, the strong negative effects on the labour market due to the
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change in the pattern of the income taxation outweigh, for the UK only, the

positive effects of decreased the VAT rates.

Table 6. Labour income tax switch from 1992 to 1985 rates
(VAT rates 85) (%changes)

D F I UK
male employment -0.26 254 -0.79 -3.46
female employment -0.20 2.40 -0.75 -3.32
full-time employment -0.29 266 -0.83 -3.58
part-time employment 0.12 1.28 0.04 -2.80
unemployment rate 6.38 -15.02 11.48 10.20

Table 6a. Welfare measure
D F I UK
EVeirn 002 -0.16 -0.13 -0.36
EVe, -0.13 0.39 -0.31 -0.50
ToT 1.04 097 106 1.09
T, 6.73 4.62 523 544

3.4.4 Simulation 4

As a final revenue-neutral simulation, once again we exogenously impose
the 1985 marginal and the average labour income tax rates but in this case
only we let the VAT rates vary endogenously in order to fulfil the government
budget constraint. In Table 7b we show the VAT rates for 1992 , for 1985 and
those that would be necessary to shift the tax burden from direct to indirect
taxation (or vice versa). As expected the results (see Tables 7 and 7a) are
homogenous across Germany, Italy and the UK, still with the exception of

part-time labour.
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Table 7. Labour income tax switch from 1992 to 1985 rates
with endogenous VAT rates (% changes)

D F I UK
male employment -0.23 141 -0.54 -2.22
female employment -0.17 1.33 -0.50 -2.18
full-time employment -0.27 147 -0.57  -2.25
part-time employment 0.17 0.69 0.23 -2.05
unemployment rate 6.58 -8.42 9.70 2.43

Table 7a. Welfare measure
D F I UK
EVeyr 001 -019 000 -0.19
EVg, -0.17 0.11 -0.29 -0.13
ToT 1.03 099 105 1.07
T, 6.74 466 527 5.42

Table 7b. Labour income tax switch from 1992 to 1985 rates
endogenous VAT rates

Reduced rate Normal rate
1992 1985 simulation 1992 1985 simulation
D 7.0 6.5 6.9 15.0 13.0 14.7
F 55(21) 70 6.7(25 186 176 22.5
I 4.0 3.5 3.7 19.0 15.0 17.6
UK 0 0 0 17.5 15.0 13.9

The actual policy applied in the UK therefore seems to have had positive
effects on the labour market in the decade considered. This results from
having increased the VAT rates and more crucially, although the progressivity
of the tax system increased, from decreasing the total burden on labour.
Even though Germany and Italy operated a similar policy, only for the UK
are the positive effects of the changes in the overall burden of labour income
taxation large enough to outweigh the negative effects of having increased

the VAT rates.
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4 Conclusion

In this paper we have analysed the effects of actual changes in the tax system
on the labour market. With reference to the decade 1985-1992, we chose to
focus our attention on the changes in the rates of the VAT and the marginal
as well as average tax rates on labour income adopted in Germany, France,
Italy and in the UK.

Certain trends in the labour market, a general increase in female partic-
ipation in the form of part-time labour, characterised the EU as whole. In
addition, the level of unemployment increased in almost all countries except
the UK.

The idea that policy makers can actually use the fiscal system as an
instrument to influence the labour market is not new. With our simulation
we underline the necessity of coordinating the goals and the duties imposed
by the Maastricht Treaty all around Europe with the necessity of solving also
problem of unemployment.

In our simulation, we show that one possible contribution to the trend in
the labour market in the UK may be its different fiscal policy. In particular,
it seems that the relatively sharp British movement from direct to indirect
taxation in the decade from 1985-1992, with an effective reduction of the tax
burden on labour even in the presence of a higher level of progressivity, may
have substantially contributed to the positive development of employment

and unemployment.

Appendix:The CET function and the distri-

bution of threshold relative wages

Consider the CET function as a model for determining the full-time share of

men’s or women’s labour supply. It is convenient to simplify the notation.
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Figure 3: CET function and budget line

The CET model is given as

P 4 BF™ = k™ (13)
P+F =1 (14)
w,(1+t) PHws(1+t)) F = w (15)

where P is the part-time share, F' is the full-time share, (3 is a share param-
eter, k a scale parameter, and my a (positive) constant. A typical example
is shown in Figure 3. In this example k is chosen to satisfy equation (14)
for given values of 8 and 7y, and illustrates a choice of 90% full-time labour
supply, conditional on a relative wage rate 7 = %(::—Z% of unity.

We wish to investigate the consequences of varying the relative wage, in
order to express F' as a function of the relative wage 7. 7 is to interpreted as
randomly distributed across a large labour force, and F'(7) as the distribution
function.

The result is obtained by equating the gradient of the budget line, —1/7,
to the gradient of the CET function at the tangency point shown in Figure
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3 above. By straightforward manipulation we obtain
F(r)=(14+e¥r %! (16)

where F(7) has the standard form of the log-logistic distribution function (see
Balakrishnan (1992)). The parameters of this distribution function relate to
those of equation(13) as follows:

1
1—7T2

Y = ——Ing

1—7r2

§ = ~

Its key characteristics of central tendency and spread are as follows: the
median is

Q2=ﬂ7

and the relative interquartile range is

(Q3 = Q1)/Qp = 3™ — 37271,

It is helpful at this point instead to express these results in terms of the
notation and concepts of equation (6), the CET function in the paper. The
elasticity of substitution (between part-time and full-time work),

1

5o =
2 1—‘77'2’

and the share parameter in equation (13),

8= (/Bf,i/ﬂ ,¢)1/62 = (ﬂf,i/(l - ﬂf,i))l/627

hence

b5 = =6,
Y = blnf= ln(ﬁj,i/(l - 5_;‘,:‘))
Q: = (/Bf,i/(l - ﬁf,i))lﬂsz
(Qs— Q1)/Q2 = 3710231,
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The distribution function may therefore be expressed in terms of model no-
tation as

L+ (r/B)%)" (17)
= (1+72B; 1) (18)

F(r)

Thus the spread of the distribution depends only on the elasticity of
substitution &,: the distribution function would degenerate to a step function
for the Leontief case of éa = 0, while the CET function in Figure 3 would
in this case become rectangular. The median is given by both the ratio of
share parameters and 6;; when the share parameters are equal, the median
equals unity; and finally note that F(1) = B;;. The form of the distribution

and density functions corresponding to the CET function in Figure 3 is now

shown in Figure 4:

1.84

1.8

—

o 0.5 1 18 3

Figure 4: Log-logistic distribution and density functions

The interpretation of these functions depends on the standard latent vari-
able argument. Each member of the labour force has a threshold value of
7 above which he/she decides to switch from part-time to full-time work,
according to each individual’s own idiosyncratic preferences. These thresh-

old values are randomly distributed according to the log-logistic as shown
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in Figure 4 The distribution function F(7) therefore yields the proportion
of the population whose threshold lies below the value 7 and who therefore

prefer to work full-time.
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