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1 Introduction

In mog European countrie the poblem of high and persistent unemployment is onetloe
central issug in the political ad scientific debate. Hawjna closer dok & the structure of
unemployment one & stru& by the high pecentag o low-edwated unemployed. On
average 71% d all unemploya in the European Union elow-educated arordirg to the
ECHP (Euopean Commumnyt Househall Panel) In Germang ther shae even amoustto
86% (®e Saloméak(2001). Therefore a closer dok & the correlation between an indivi-
dual’s levé of eduwcation and t unemployment probabiitis highly important: In 1999 the
unemployment rate aong the low-educatemen in the European Union svaeary 2.6 times
as high as amom the high-educated, in Germanyetfacta was even 4.0 (OED® (2001)).

Many rea®ns fa this correléion are discsseal in the literature Teulings/Koopmanschap
(1989) and Groot/Oosterbée(1992) dtribute this o the fact that higheeducated individuals
are more flexibé and therefa abk © acep a job requirirg only a lowe levd of education.
Accordirg to, e.g., Salomaki2z001]) the beneit replacemei rates ae highe for less elucated
individuals makirg employmen less dtractive for them Brundlo (2001) bdieves thd the
empirical observaon is due ¢ the fact that # loss d human captal if unemployel is higher
for highly educated individuals. Anotlheea®n can be seemithe organisation of beur
markets The rate © unionisdion is highe in lowea educatel sctos leadirg to higher

unemployment in tlsi segmenof the labour market.

However human capitaformation s usual taken as given in trade uron models. Oswald
(1985) $iows in a nodd with exogenous hunmacaptal that a unionisgon of the labour
markéd leacs 0 an increas in wages and, thus, a decrease employment. Hunra captal
formaion with impeafed labour market is alead/ discussd in the literature though.
Accordirg to Acemogl (1997), the mai problen with respetto training n imperfec labour
markes is rem sharirg of the returns Often, returnsd generhtraining cant be nonitored, as
they are somehow, fim specific. As a consequee, the retur to trainirg is shard between

the worker ad the firm This inefficieny can & overcome if employmen contracs can be

1 A strong correlation was proven by Ashenfelter/Ham (1979) and Nickell (1979) and is confirmed, e.g., by
Kiefer (1985) and Kettunen (1997).
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written which specify both the training and wage level in advance. However, as also discussed
by Acemoglu (1997), the so-called quitting externalities have to be considered, too. Training
in non-competitive labour markets often benefits future employers. With imperfect labour
markets workers are not paid their marginal product due to compressed wage structures.
Therefore, the future employer receives part of the return of human capital formation. This
externality can't be internalised by a decentralised market. However, it might be overcome by
a subsidy, which should be accompanied by a regulation of training. Fuest/Huber (2001)
discuss the cause of rent sharing in a world with firm specific training and worker firm
bargaining. They show that without a government intervention this may both lead to atoo low
level of training of the employed and a too low employment level compared to the first best.
The literature mostly focuses on the aspect of training, though. The question of education

hasn't been at the centre of analysis up to now.

In this paper we will focus on the impact of a unionisation of the lower segments of the labour
market on the individuals' education decision. It will be shown that an increase in the union
bargaining power will not only lead to a reduction in the level of employment but to a
decrease in education. It will be shown that an education subsidy may lead to an increase in
education, employment and welfare. So a further justification for the high level of education
subsidiesin addition to the ones already known will be brought forward.?

The remainder of the paper is organised as follows. Section 2 presents the theoretical model
while in section 3 the effects of an education subsidy on the level of education, employment

and welfare are discussed. Finally, section 4 concludes.

2 TheModd

We consider a small open economy which is divided into two sectors of production. In both
sectors a homogenous output good is produced. The price of the good is normalised to one.
While the production in the first sector takes place using only unskilled labour, only skilled
labour is required in the second sector. So there are two kinds of workers: skilled and

unskilled ones. The number of firmsis assumed to be the same in both sectors and normalised

2 On the EU-average, 85% of the direct costs of education are born by the public even on the tertiary level

(OECD (2000)).
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to one.® Before discussing the production functions in more detail, we will look at the
sequence of decision making. In stage one the individuals decide on their skill formation, in

stage two wage setting, employment and production take place.

Education Wage determination,
decision employment and production
| | >
Stage 1 Stage 2

Fig. 1. Sequence of decision making.

Turning to stage one, the individuals can get educated and thus skilled workers at a cost of c.
Otherwise they can only supply unskilled work in the future. The individuals are
heterogeneous with respect to their potential earnings in case of an education. In case of an
education an individual is assumed to supply (1+9,) efficiency units of skilled labour. &, is
the ability parameter of individual i and is uniformly distributed in the zero-one interval.
Making up his mind, each individual compares his expected utility in case of education with

the non-education situation.

In the second stage wages and employment are determined and production takes place. We

will now focus on the production functions.

Y' =LY with 0<y<1 1)

Ys=H®" with 0<B<1 2)

The first sector is the so-called unskilled sector. The homogenous good is produced
employing L unskilled workers. All unskilled workers supply one unit of labour. The output
of the representative firm in the sector is Y". The second sector, the skilled sector, uses H
units of skilled labour. H is not the number of skilled workers employed but the input of

efficiency units of labour of the employed heterogeneous skilled workers. The output of the

% Thisassumption is made only for smplicity.
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representative firm in the skilled sector is Y®. y and B are assumed to lie between zero and

one. Both sectors thus have decreasing returns to scale. This implies that there exists a fixed
factor of production, e.g. land, which is not explicitly modelled.* The overall output in the

economy is

Y=YU+YS. 3)

2.1 Welfare properties of outcome with perfect labour markets

In this section, we will have a look at the reference case of perfect labour markets in both
sectors and show that the market outcome is efficient. The model has to be solved using
backward induction. So we will first turn to the wage determination in stage two. The wage

rates are given by

w, =y >b (4)

w, =BH?! ©)

The wage rate in the unskilled sector (w,) has to be at least as high as the alternative utility b,
as otherwise no unskilled would be willing to work. b is the utility from leisure or illicit work.
Ws is the wage rate per efficiency unit of labour in the skilled sector. Whereas some unskilled

might be voluntarily unemployed if w, =b, al skilled workers will be employed. The

employment level is determined by the labour demand functions in both sectors.

Now we turn to the stage of the education decision. We assume rational individuals that are
fully aware of the wage and employment determination in stage two. An individual i decides
to get educated if his utility in the case of education is at least as high as if he chooses not to

get educated. If he gets educated his income in stage two equals (1+8,) times the wage rate

per efficiency unit of labour, ws. However, he has to bear the education costs c. If he doesn't

4 An introduction of capital with a fixed interest rate as a further factor of production wouldn't change the

results and is therefore omitted.
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get educated he earns w,,. There is no discounting with respect to future earnings, so it is

assumed that the individuals can instantly acquire education. The decision ruleis:

(1+3)w,—czw, =b (6)
Due to the heterogeneity there exists a margina individual which is indifferent between
getting skilled or staying unskilled. This individual is named &*. All individuals with a
higher earnings potential than &* in case of an education get skilled, the other individuals
decide not to educate. Therefore a proportion of (1-&*) individuals gets educated whereas a
share of &* individuals decides not to get educated. An interior solution for &* is guaranteed
due to the properties of the production functions. The supply of efficiency units of labour in
the skilled sector (H) equals the sum over the supply of al 1- &* educated individuals:

H :J:(“ 5)dd = §+%62§* :g—ﬁ* +%6*25 (7)

Out of the group of unskilled workers d* —L will be employed and the rest will be

voluntarily unemployed.

We will turn to the welfare properties of the market outcome. In order to do so, we use a

rather ssmple welfare function:
W=L"+H? -(1-3*)c+(d*-L)b (8)

Welfare in the economy is defined as the output in the two sectors minus the costs of
education plus, eventualy, utility of voluntarily unemployed unskilled workers. Skilled
workers won't be voluntarily unemployed as there wage income always exceeds the wage

income of an unskilled and, thus, the alternative utility.
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It is easy to show that the maximisation of the welfare function with respect to the number of
educated individuals |eads to the same results as the market outcome.”

ow
00*

=yl =BHF(1+8*)+c=0 9)

Therefore the market equilibrium is efficient in the case of perfect labour markets. This result

doesn't hinge upon the existence or non-existence of voluntary unemployment.

2.2 Unionised labour market in the unskilled sector

Having looked at the reference case of perfect labour markets we now turn to the situation
with a unionisation of labour markets. We assume the labour market for the unskilled to be
unionised, while the skilled labour market is assumed to stay competitive. Thisis a simplified
representation of the fact that the unionisation of labour markets and, thus, the wage rigidity

are decreasing with the skill level.

Turning to the wage setting in the unionised labour market we consider a right-to-manage
model.® Before looking at the wage bargaining in detail we have to specify the union

objective function:
V=L"[w,-b) v=0 (10)

The objective function (V) of the union depends on the employment level L of the unskilled
and on the difference between the unskilled wage rate and the utility of an unemployed. The
union thus has two objectives: A wage objective and an employment objective. However, the
goals are competing since a higher wage rate will lead to a reduction in the firm’s labour
demand. v is the relative weight the trade unions puts on its employment objective. The

union objective function implies that the individuals are risk neutral.

® Incaseof L<5&* the output in the unskilled sector is independent of the number of unskilled. In case of

L =&* thelast term in the welfare function vanishes.

®  See Manning (1987) for adetailed discussion of this approach.
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The wage rate is determined by Nash-bargaining.” The wage is set in order to maximise the

Nash-maximand
Q=pInV+(1-p)In(Nn-n,). pofo]] (11)

M is the bargaining power of the trade union, whereas 1-u is the bargaining power of the
firm. With p being zero we have the competitive labour market outcome. With p equalling
one the trade union can set the wage rate unilaterally . The objective of the firm is to maxi-
mise the surplus of its profit (1) with respect to afall back profit of M, whereas the union

tries to maximise the objective function V. Maximising the Nash-maximand we get:

UL 1 0 L
Q = —w 4 1- =0 12
w ~H EV L Wu—b%r( lJ)I'I—I'IO (12)

Thus, the wage rate depends on the distribution of the bargaining power, the union’s weight
on employment, the labour demand elasticity, the aternative utility b and the fall back profit

of the firm:

w, =W, (1Vv,y,b,M,) (13)

It is independent of the number of unskilled workers or the level of unemployment.? After the

wage negotiations the firm will determine the employment level L. & —L unskilled will be

unemployed. In the skilled sector full employment will prevail.

Looking at the education decision in stage one, the individuals face a different situation now.
If they don't get educated they get a job at the wage rate w, with the probability L/ 5 and

with the inverse probability they will be involuntarily unemployed and get the reservation

" A detailed discussion of Nash-Bargaining can be found in Nash (1950) and Binmore et al. (1986).

8  For a detailed discussion of this result see Ulph/Ulph (1990) and Bean et al. (1986). The latter shows
empirically that the level of unemployment has limited if any impact on the wage rate if the society is not
corporatistic.
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utility b. They compare the expected utility with the certain income in the case of education
less the cost of education. The margina individual & isgiven by

L o* -L
+

ox 1 o

b=(1+3*)w, —c. (14)

We will now look at the effects of a unionised labour market on the number of educated
individuals, overall employment and welfare. We will do so, by anaysing the effects of an

increase in the union’s bargaining power. We will show that the following Proposition holds:

Proposition 1 An increase in the union bargaining power in the unskilled sector leads to
awage increase and an employment reduction in the unionised sector. If

a) v =1 the number of educated will decrease. Therefore, overall employment and welfare
will decrease.

b) v<1 the number of educated will decrease starting at low levels of u, thus overal

employment and welfare will decrease. However, at higher levels of the union bargaining

power afurther increase in p will lead to a higher level of education. Overall, compared to a

situation with competitive labour markets, a unionisation of labour markets will lead to an

unambiguous increase in unemployment and decrease in education and welfare, though.

In Appendix 1, the familiar effect of an increase in the union bargaining power is proven for
the general case of v = 0. The resulting wage increase leads to a reduction in employment in
the unskilled sector. The impact on the level of education is not obvious, though. Differentia-

ting equation (14) with respect to the wage rate we get:

1 OoL
— -b)+L (P
5% B*Eﬁﬁ(w“ ) H 00
w L 5 OO 0 (15)
! _6*2(Wu_b _Ws_(1+6*)66~: %H
oL (PO [KDb
for G_(W” -b)+L HH o or W, H-Ho
W

” = aeal



-9-

An increase in the union bargaining power leads to an increase in the union’s rent and, thus,

in the expected utility of an unskilled for a given level of education if w, <b/y. Therefore,

the education threshold &* will increase and a smaller fraction of individuals will get

educated. Thisistruefor al levelsof p if v >1 (casea)).

Turning to the welfare function an increase in the bargaining power has two effects:

0 0

0 0

O *
ow 6Wu — oL (yLy—l _ b) +£(C+ b_BHB—1(1+ 6*))|:BWU <0 (16)
ow, ol W, ow,, 9

] <o >0 0 =0 0 >0

| 20 <0 B

if ((oL/ow,)(w, -b)+L)>0

First of al, of course, employment in the unionised sector decreases which has the well know
negative welfare effects. Moreover, education and thus employment in the skilled sector will

decrease as well, leading to a second welfare loss. The second effect hasn't been dealt with in

the literature up to now. Overall employment (B =L + (1— 5 )) and welfare will decrease.

At thethreshold of v =1 and p =1 the numerator of equation (15) is zero. The second term in

equation (16) is zero, too. Assuming v <1 (case b)) an increase in the union bargaining power
will still lead to an increase in the wage rate for al levels of . At higher levels of u this
may, however, lead to a reduction in the expected income of a union member, i.e. the
numerator of equation (15) will become negative. Education will increase. The welfare loss
from a too low level of employment in the unskilled sector will increase, while the second
welfare will decrease. Irrespective of the level of v, aunionisation of the labour markets will
always lead to an increase in the expected income of an unskilled, a reduction of the education
level and, thus, a second welfare loss compared to the situation with an exogenous number of

unskilled workers, though.

Summing up we can say that the unionisation of the labour market has two negative effects on
welfare, compared to only one in the case with exogenous human capital formation.
Therefore, the question arises whether there do exist government policies in order to

counteract the welfare |osses.
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3 Subsidising education

Government policies to reduce the first welfare loss from a decrease in employment in the
unskilled sector have been widely discussed in recent years, one possible measure, e.g.,
discussed by Lockwood/Manning (1993), being a progressive tax structure in order to reduce
union wage demands. Therefore, the focus here lies on the second welfare loss, resulting from

an inefficiently low level of education.

The easiest way to influence the education decision is the introduction of a subsidy (s) on
education. This leads to areduction in the private costs of education. Doing so we will assume
different ways of financing. First of all, we will look at the consequences of a lump-sum
financed subsidy before turning to the more redlistic case of a labour income tax financing.
We exclude a profit taxation by assuming that profits are either already fully taxed or not
taxable.

3.1 Effects of a lump-sum financed subsidy

As areference point we will look at the case of alump-sum financing. We will do so in order
to better analyse the isolated effects of a subsidy.

Proposition 2: The introduction of alump-sum financed education subsidy increases the level
of education and employment in the skilled sector. It has no influence on wages or

employment in the unskilled sector. The level of welfare increases.

The subsidy leads to a reduction in the education costs, whereas the lump-sum tax doesn't
have any influence on the individuals' education decision. It has to be paid irrespective of the
education level and therefore doesn't appear in the calculation of the marginal individual. The

decision of the marginal individual is given by:

L o*-L
+

S L A ) (27)

It is easy to show that an increase in the subsidy leads to an increase in education:
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5% 1
o5 _ L (w,-b 1) -
_6*2(Wu_ )_Ws_( )ﬁ

Anincrease in the subsidy has the following welfare implications:

oW 0%*  —00*
=& +b—(1+5* H“aa—>0 19
00* 0s + ( )B 0s (19)

<0 <VO

The sign in equation (19) is positive, since we get (1+ ES*)BHB‘1 —-c>b from equation (14).

The subsidy has a positive effect since the individual and the social maximisation don't
coincide in case of imperfect labour markets. Deciding on his education an individual
compares the expected utility of an uneducated with his earnings potential in the case of
education |ess education costs, whereas the welfare function compares the potential earning in
case of education less the costs of education with the welfare of an unemployed unskilled.
Thisis due to the fact that in this kind of model the number of unskilled worker doesn’'t have
an impact on employment in the unionised sector, which is true for most kinds of trade union
models. Thus, the subsidy helps to increase the number of skilled by the same amount as the
number of unemployed unskilled is reduced.

3.2 Financing by a tax on skilled labour income

After looking at the case of lump-sum financing we will turn to a subsidy that is financed by a
labour income tax. Before turning to a general labour income tax, however, we will have a
look at the effects of a tax on skilled labour incomes only. Thus, both the subsidy and the
necessary increase in the tax rate only have a direct effect on the income in the case of
education. Thisleads to the following condition for the marginal individual:

L o* -L
—W +

5 1 o+

b=(1-1,)(1+8*)w, - (1-at)c+s (20)

T, is the tax rate on the labour income in the skilled sector, a shows which part of the

education cost is tax deductible. We will assume that the costs of education (1-0*) are fully
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tax deductible, i.e. o =1.° The subsidy is not subject to taxation. This leads to the following

government budget constraint:

R=0=1,fv.H-c(1-5*)g-(1-8*)s (21)

We assume that the tax revenue is only used to finance the subsidy. The government revenue

requirement (R ) is zero. In the following we will show that the Proposition 3 holds.

Proposition 3: The introduction of an education subsidy, financed by a linear tax on skilled
labour income, leads to an increase in education and employment in the skilled sector. Wages

and employment in the unskilled sector are not affected. Welfare increases.

Proof. Totally differentiation equations (20) and (21) with respect to 1, sand & leadsto:

L
= (w, -b)-

=8
iy
5

)(1+5%)
g
[
]

1-1,)w

S

Oodogd
:

TR

o

mv—|
I:II:IIIIZI
o

|
(e}
*

0
0 ((-8*)w,-ac)
-

is 22)
[l
[ow H

B—r +0aT c+s§ (wH -ac(1-3+))

We can now calculate the effects of an increase in the subsidy on the level of education and

the tax rate:
1
* s*(l_a*)
do* _ =2 <0 (23)

ow H C
dr. 1 6* Baé—*r +GTSC+SE
(24)
ds (-)

°®  However, the following results also go through if this were not the case.
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with: n= —%(wu -b)-(1-1)w, - (1-7)(1+ 6*)% <0

In the following we will aways assume that an increase in the subsidy has to be financed by
an increase in the tax rate, equation (24) is positive. We assume to be in the increasing part of
the Laffer-Curve as it would otherwise be possible to increase welfare by just reducing the tax
rate. The increase in the subsidy unambiguously has a positive effect on the level of
education. All skilled individuals get the same subsidy regardless of their potential income
after education. However, the tax burden is unequally distributed among the skilled worker. It
depends on their income which is increasing with an individuals earnings potential. The
marginal individual has the lowest earning potential of all skilled workers. Therefore it only
has to finance a relatively small part of the subsidy. The marginal individual’s overall tax
burden including the subsidy is negative. So, the subsidy is partly financed by taxing intra-
marginal individuals and, thus, rents. The number of educated individuals increases. The
effect on education is the bigger, the more heterogeneous the educated individuals are, i.e. the

smaller the share of the marginal individual in financing the subsidy is.

The welfare effect of the subsidy is equivalent to the lump-sum financing case. Anincreasein
education without a decrease in unskilled employment increases overall employment and

welfare.

3.3 Financing by a general labour income tax

We now turn to the case, where the subsidy is financed by a general labour income tax.
Before turning to the subsidy we will briefly analyse the isolated effects of an increase in the
genera labour tax rate. It is well known from the literature that in the case of perfect labour

markets with full employment (w, >b) an increase in the labour tax rate has no effects on

education or employment if all costs of education are tax deductible. Otherwise it will reduce
education and welfare™® Assuming a unionised labour market the effect depends on the
union’s objective function. In order to ssimplify the analysis it is again assumed, that the costs
of education are fully tax deductible. Considering a taxation of labour income the union’s

objective function takes the form

0 See, e.g., Heckman (1976).
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V=L ((1-1)w,-b)v=0. (25)

T isthe general labour income tax rate. The union is now focusing on the difference between
the after tax wage rate and the alternative utility. It is assumed that the alternative utility is not
subject to taxation as it is, e.g., impossible to tax leisure. The education decision of the

marginal individual transforms to:

(1—r)%wu + 5;:L

b=(1-1)(1+3*)w,-(1-1)c (26)

The government budget constraint is given as:
R=1Hw,L +wH)-c(1-3*)E. 27)

Following, e.g. Fuest/Huber (2000) we now focus on two polar cases with respect to the
incidence of taxation. In the first case the union’s weight on the employment and the wage
objectives are assumed to be the same (v =1). We get the so-called rent maximising union
model. The other polar case is the one we get setting the weight on employment to zero, the

union only has a wage objective.

In order to simplify the analysis we will assume the special case where the union has al the
bargaining power.'* First we will turn to the case of a rent maximising union. As the union
has al the bargaining power, we get a so-called monopoly union. In order to simplify analysis

we set I, equal to zero. The alternative utility has to be strictly positive due to the

production function. The wage rate is a mark-up on the alternative utility:

1 However, the results would also go through if we assumed U to be smaller than one.
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An increase in the tax rate leads to an increase in the gross wage rate
(0w, /0t =w,/(1-1)>0) such that the net wage rate stays constant. We therefore have the
specia case of a net wage rigidity. All the economic incidence of the income tax lies with the

firm as the labour costs increase. A tax increase thus leads to a reduction in employment in

the unskilled sector. Next we will analyse the effect on education:

o*-L b L w,
05* o* (1—t)2 +§(1—t)
=- >0 (29)
ot Lo 1+6*
o*? ENU 65*

Here we have to consider two aspects. First of al, the tax rate leads to a proportiona
reduction in the income of skilled workers minus costs of education. For a given wage rate the
expected income of an unskilled worker is only partly reduced, though. Thisis due to the fact
that only the income of employed workers is taxed, the utility from leisure is not subject to
taxation. The labour income tax is biased against education. The second effect stems from the
increase in the unskilled wage rate. We have just seen that the union increases the wage rate
which leads to an increase in the expected income of unskilled individuals and thus, to a
further reduction in education. However, the rent can't be increased to the pre-tax level. The
effect on overall employment and welfare is unambiguous as employment in both sectors

decreases.

After looking at the effects with arent maximising union we will turn to a seniority model. So
the weight on the employment objective is set to zero. We now assume the fall back profit of
the firm to be strictly positive in order to avoid boundary solutions. For simplification the
alternative utility is set to zero. Using the Nash-maximand and the union’s objective function

we get:

w =Y Mo (30)

Given a union bargaining power of one, the wage rate is independent of the tax rate. The

union maximises the wage rate given the constraint of the minimum profit M,. It can be

easily seen that the wage rate is independent of the tax level, we have the special case of a
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fixed gross wage (0w, /0t =0). All the economic incidence of the tax increase lies with the

workers, the firm’s profit doesn’'t change. Moreover, it doesn't have an impact on education

either if the alternative income is assumed to be zero or subject or taxation.

Having considered the polar cases, the empirical situation is of importance. Although an
unambiguous prediction is not possible, afairly general statement can be made. Labour costs
seem to increase following atax increase in the short run and medium term (see Layard et al.
(1991, p. 209f)). In the long run, the tax rate has to be born by the employees, though,
according to an OECD study (see OECD (1990, p. 176f) and Newell/Symons (1987).

We will now turn to the effects of atax financed increase in the subsidy where we will again

distinguish the two polar cases. The education decision of the marginal individua is given by:

L o* —-L
(1—T)§Wu + 5

b=(1-1)H1+3*)w, -cfts (31)
whereas the government budget constraint turns to:
R=t1Hw,L +wH)-c(1-8*)g(1-3*)s. (32

We will show that the following proposition holds:

Proposition 4: The introduction of an education subsidy, financed by a linear labour income
tax, unambiguously leads to an increase in education. In the case of a

a) rigid gross wage (v =0, N,>0, b=0) in the unskilled sector the tax increase has no
effect on wages and employment in the unskilled sector. Overall employment and welfare
increase unambiguously.

b) rigid net wage (v =1, M,=0, b>0) in the unskilled sector the tax increase leads to a
wage increase and employment decrease in the unionised sector. The overall employment and
welfare effects are ambiguous. An increase in overall employment is a necessary but not a

sufficient condition for an increase in welfare.
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Proof. The derivations can be found in appendix 2. First we will have alook at the case of a
fixed gross wage (case a)) derived from the seniority wage model. An increase in the subsidy
has the following effect on the education level:

1 a2, L
Ews(l_é ) +§Wu

do* _ <0 (33)

ds (-)

The subsidy unambiguously increases education and welfare. For a given subsidy rate the
marginal individual now has to pay a smaller part of the financing compared to the case with
a tax on skilled labour income only. This is due to a positive tax revenue from taxing the
unskilled workers. Thus, the measure helps to reduced the second welfare loss of the union
wage setting without having an effect on the first welfare loss due to too low employment in

the unskilled sector.?

Finally, we will turn to case b). Regarding a fixed net wage, the effect of the financing side
has already been discussed. This had a negative impact on education. The isolated subsidy,
however, had a positive effect on education. Therefore there are two countervailing effects.

As shown in gppendix 2 the government measure has the following impact on education:

1

Lu gy e LY E0Y)

do* (1-1)(1-y)o*

ds (-)

(34)

Despite the countervailing effects, it is possible to show, that the overall impact on education
is positive under one assumption. The effect of the tax increase on the tax revenue from the
unskilled must be positive, which is true for low tax rates. This condition is, however,
sufficient and not necessary. The result can be explained as follows. Although the union now
reacts to a tax increase by increasing the wage rate, it can't increase the rent to the pre-tax
level. The expected after tax income of an unskilled worker decreases, whereas we showed
that the margina workers income was increased by the subsidy. The effect on education is

2 In the case of abargaining power of p =1 thisresult isindependent of the assumptionof b=0.



-18-

again stronger than in the case with atax on skilled labour income only. It is smaller than in

the seniority wage model, though.

The employment effect is more difficult to determine. The increase in education has a positive
effect on employment in the skilled sector, whereas employment in the unskilled sector

decreases:

>0
oB _ 65* oL ow, 6‘[ 00* 1 L ot OO
—=- - FO O (35
ds ds aw ot 9s  o0s 1- y(1- r)as ai

The same is true for the welfare effect. It is ambiguous. The first welfare loss due to a too
high wage rate in the unskilled sector increases while the second welfare loss from atoo low
level of education is reduced. It can only be said that a positive employment effect is a

necessary but not a sufficient condition for awelfare increase. The welfare effect is given as:

oW _ dL ow, dt
0s aw 0t 0s

) 65 HﬁlaH

(yLV - 0s 00*

+C+bH

(36)

*
ot (w, —b)ﬂ—aa (w,(1+3*)~-c~h)
1-y(1-1) ds 0s
If overall employment would stay constant this would imply an output decrease in the
unskilled sector and an increase in the skilled sector. The education costs would increase. As
the income of an unskilled exceeds the income of the marginal skilled less his costs of

education in the equilibrium without taxation, welfare would decrease.

4 Conclusion

It was shown that a unionisation of labour markets not only has the well known negative
employment effect in the unionised sector but leads to a decrease in education and, thus,
overal employment. We then analysed whether an education subsidy could help to mitigate
the welfare loss resulting from the distortion of the education decision. It turned out that the
effect can be positive but that it very much depends on both the financing of the subsidy and

the union wage setting behaviour.
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A postive effe¢ can k& achievedfithe subsidy is finance lump-sum o by a tax on skilled
labour incomelf the subsidy is finarced ty a general laour incone tax tle effect depeds on
the uniors obpctive fundion. In the special casd a rigid gross wag it was shom to be

postive, wheeas ve found the effect with a net wagigidity to be ambigous.

A pogtive effe¢ was due ¢ the influence bthe subsidy on the education dects of the
margina individual. So, the rodd provides an argument whylike in the cas d Germany,
universties shoutl not sibsidie pimarily the elite stident but rathrethe “marginal” sudents
in orde to increas the overall edtation level. Moreoverthe financirg burde of the subsidy

should be bar by the individuak tha benefit directy from its piovision.

Appendix 1:

In this appadix we dow for the general casv >0 tha the wag rae increases ith the
unions bargainig power Fa smplicity we assura 1, =0. Implicitly differertiating the

first-orde condition

0L 1 O L
Q, = —w 1-p)==0 Al
w TR DT +Wu_b5-( M) o (A1)
we get:

1 v L

0 — —
ow, __ Quu __w,—b (1-y)w, N (A2)
O Qu, ()

The denominatoof equaion (A.2) is negéve, as the second ordecondition of the bargai-

ning soluion implies Q,, , <0. In orde to ge dw, /du >0 the nominatoof equéion (A.2)

mug be pogtive. It can be witten as

1 Y +£:Wu—ywu—ku+vb+£
w,-b (1-y)w, M (w,-b)(1-y)w, N

(A.3)

Using tre firm's proft fundion M =L" -Lw , we get:
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w, -vw, +vb-yb

(w, =b)y(1-y)w

(A.4)

The denominator of equation (A.4) is surely positive, therefore we have to show that thisis

true for the nominator as well in order to get ow,/0p>0. In order to get the sign, we
consider two extreme cases for v. Assuming v =0 we get w, —yb, which is positive. The

other borderline case leads to lim w, = b, the nominator is again positive. In order to proof

V - +oo

that it is always positive in the interval v :[O,oo), we have to show, that the nominator is

strictly decreasing in v . Forming the first order condition we get:

o(w, —vw, +vb-yb) Cb—w +(1—v)aW”

A.5
ov ov (A-5)

The derivation is strictly negative, as dw,/0v <0. This can be shown by implicitly
differentiating equation (A.1). Summing up, equations (A.4) and (A.2) are unambiguously
positive and we get: dw,,/0p>0.

Appendix 2

In this appendix, we analyse the effects of alabour tax financed increase in the subsidy on the
level of education. Totally differentiating equations (31) and (32) with respect to d*, T and s,

we get:

0 0L oo O 0

o (@-1tm al —c+(1-8%)w, g8 5001 O

EIZ@W H 0 w, L o B %.—6*513 (A-0)
%B—Sr+tc+sH B—”+w L +wH —c(1-5*) . U

: L U b U ow,
Wlth:m:_FﬁN 1 T E—w 1+6*)65*<O

We first discuss the case with fixed gross wages (v = 0) before turning to the case with fixed

net wages (v =1).
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The casewith v =0

If the gross wages are rigid (0w, /0t =0) we can calculate the effect of an increase in the

subsidy on the level of education:

w,L+wH —(1—E'>*)c—(1—23*)D L,kwu +(1+ Ef)ws —ch
d5* _ sl H AT
ds (-) '
Restructuring equation (A.7) we get:
1 2 L
dor _ p"(170") + 5w <0 (A.8)
ds (-) '

Thecasewith v =1

Suppose that the net wages are fixed (dw, /0T =w,, /(1-1)) Increasing the subsidy |eads to:

ow L O A0 L C
a5+ _ B?+WUL +w.H —c(l—é*)H—(l—ES )H—§Wu _C+(1_6*)WSE
ds (<)
w H —(1—6*)(1+ 6*)WS +LWU LR
- o* ot
(-)
(A.9)
1 2 L Y
“w,(1-8* - wL
) 2ws( 3*) H W, (1—t)(1—y)W“
i (-)

Restructuring (A.9) using

o(tlw,) _ 1-y-t
reanb -0)@-y) Lw, >0 (A.10)
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we get equatio34). Calculding the dfect of an increa® in the sibsidy on the tax ra¢ leads
to:

_s#\(1— _w/H O
ﬂz(l 3*)(L-1)m WT+TC+SH
ds (-)

(A.11)

L b ow

aw, - Dw—(1+2'>*) > <0
sE e @-ng a5

with m=-
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