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I ntroduction

In al induwstrialized courtries, alarge fraction d government spending is used for pullic edu-
caion. These transfers to the young amourt to rougHy 5 percent of GDP over al developed
courtries. There ae significant transfers to elderly people, too. Abou 8 percent of GDP is
redistributed via pubic pension schemes.® This paper analyzes how these transfers are &-
feded by increased labor mohili ty in Europe.

In a dosed emnamy, investment in human cepital faces a hald-up problem as human
cgpital becomes a fixed fador once the investment is made. Consequently, the optimal tax is
high given the human capital investment. Boadway, Marceau and Marchand (1996) anayze
the time a@nsistency problem for a benevolent government and dscussthe mnsequences this
problem has for the incentive to invest in human capital. Increased international mobhili ty of
labor, hawever, changes the cnstraints which affed optimal educaion and tax padlicy. Kehoe
(1989 poaints out for the cae of mobil e capital that mohili ty can solve the hald-up problem of
time-consistent taxation for a benevolent government by ading as a partial commitment. In
this paper, we cnsider the cae of mohile labor and show that in a nonaltruistic, geronto-
cratic world, investment in hunan capital can be interpreted as a mwmmitment device Eac
generation hes an incentive to invest in the human capital of the subsequent generation if this
investment increases mobili ty and therefore restricts taxation.

The ideaof the paper is the following. Assume that the popuation can be divided into
two generations - one young generation and ane old generation. The young generation is first

educated and then starts to work. The old generation, which is the owner of the fixed fador, is

! See eg. OECD (1996, OECD (1999), and Thum (1999.
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retired and has the power to levy atax on the younggeneration.? Thus it receves transfersin
addition to the income from the fixed fador. The taxes are set so as to extrad the exad differ-
ence between the domestic wage and the wage @road, which is the outside option for the
young generation. Anticipating this behavior, taxation has an effed on the educaion decision
of the young generation if education increases the domestic and the foreign productivity dif-
ferently. If, for example, a German worker is taught German law, this courtry-specific knowl-
edge would increase his labor productivity in Germany but does not affed her l1abor produc-
tivity in Italy. Thereciproca effed istrue for foreign languages. To ill ustrate the dfed onthe
educaion decision, assume the extreme cae where educdion increases domestic labor pro-
ductivity only (e.g. knowledge of the domestic law system). This productivity increase would
be fully taxed by the old generation. Therefore, the young generation would na have awy in-
centiveto invest in human cepital at all. To avoid this outcome, the old generation would like
to commit itself credibly to a low taxation in the future, which would induce the young gen-
eration to invest in human capital. One feasible cmmmitment device is to provide for skill s,
e.g. foreign languages, that increase the wage @road. A necessary condtion for the feasibili ty
of this drategy, however, is the power to control the skill composition. This power can be
aquired by the old generation by providing the education.

Public educaion as a commitment device has arealy been anayzed in an atruistic
world. Gradstein (2000), for example, showed that the publdic provision d educaion might
reduce the threat of "aggressve" redistributive taxation in a median vater model compared to
the private provision o education.® Thisleads to a higher level of human capital accumulation
and, therefore, a faster growth of average income @mmpared to a more differentiated private

education system. Therefore, pubicly provided educaion serves as a mmmitment device pre-

2 Of course, the model can be interpreted in a much more general context. In fad, it is only necessary for the
results to hold that the paliti caly dedsive group receves income out of an immohil e factor.
3 For the politi cd ecnomy of the mix of public and private provision of educaion seeGradstein (1996).
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venting efficiency losses. In ou model, a different approad will be chasen withou referring
to altruistic motives. Our model relies on the productivity effed of human cepital investment
asalink between the young and the old generation all owing for migration.*

The paper is organized as follows. The next sedion presents the basic model for a small
courtry interacting with a large wurtry. The second section adds the monetary costs of edu-
caionto the anaysis. The mnsequences for the welfare state in the context of an aging popu-
lation are the focus of the last section, which also concludes and hghlights some palicy impli-

cdions.

1. Education as a commitment device

How is pulic education affected by increased mobhility? To answer this question, we intro-
duce asimple intergenerational model with two hamogeneous generations where the old gen-
eration raises a lump-sum tax that has to be paid by the young generation” It is assumed that
the old generation hes the power to tax the young generation, i.e. there is a gerontocracy,® and
that the old generation is the owner of the fixed fador. This assumption in this extreme ver-
sionis nat necessary for the result but eases the analysis sgnificantly. Additionally, it is as-
sumed that production Y in the domestic country is determined by a function F

Y=F(K,L) Q)

4 Konrad (1995a and 1995b) addresses the provision of education and infrastructure, however, in a somewhat
different context. Konrad (19951) focuses on how the investment incentives are dfeded by increased mohility
with fiscd federalism; Konrad (1995b) discusses how these incentives change with population growth. Anders-
son and Konrad (200Qg) abstrad from intergenerational issues and focus on educaional investment in a dosed
and open economy without government or with a benevolent government. Andersson and Konrad (2000b) dis-
cussthe case of a Leviathan government.

® In the one-generation framework of Andersson and Konrad (2000s), taxes and educational subsidies are set by
a benevolent government which makes a discusson of the gpropriate objedive function of the government
necessary. The Leviathan government in Andersson and Konrad (2000b) is therefore doser to our gerontocratic
framework.

® Seefor example Konrad (19%a, 1995b) and the discussion in sedion 3.
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which depends on capital K and onlabor expressed in efficiency units L, where L equals do-
mesticdly valuable human capital investment per worker | times the number of workers N

L=IN. )
The function F (L) is assumed to be mncave in the anourt of efficiency units L (0F/dL >0,
and 0°F/0L* <0).

The model has the foll owing decision structure (cf. Figure 1). In the first stage, the old
generation cecides abou the compaosition d the educational program. This means that the old
generation determines which skill s are taught in schod. It is assumed that education can be
divided into ore part that increases the domestic productivity (e.g. law of the domestic coun-
try) and ore part that increases the productivity in the foreign courtry (e.g. foreign lan-

guages).” Let us definey as the fradion o education that increases only the domestic produc-

tivity.
Figure1
Old Generation Education: y Tax: T
Young Generation J Quantity: Z J Migration: N
v v
| | | -
1 2 3 4 Stage

In the second stage, each member of the young generation choases the anourt of educaion Z.
The anount of education Z multiplied by the part of the skill s that increases domestic produc-
tivity y can beinterpreted as investment in damestic human capital |

| =yZ . 3

" In redity, this sparation can hardly be made, since foreign languages, for example, increase both the domestic
productivity and the foreign productivity. The focus of this analysisis, however, on the relative increase, which
justifies this theoreticd separation. For simplicity, the part of education that increases productivity equally in
the home and in the foreign country (e.g. mathematicd skills) is negleded in the analysis.
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Then the old generation sets the tax T in the third stage. Given this tax, the young generation
deddes in the last stage whether to emigrate or to stay in the home wurtry. The solution d

the model is obtained by solving the decision structure backwards.®

1.1. Stage 4: Migration Decision
Eadh member of the young generation compares the wage in the home @urtry with the wage

abroad. The domestic grosswage is given by the marginal product of labor
w=Fy=FyZ 4)

with F, asthe domestic wage per efficiency unit of labor. The foreign grosswage is

wh=wll-v)z], 5)
with w® asthe constant foreign wage per efficiency unit of labor. It is assumed that the home
courtry is snall compared to the foreign courtry, thus emigration daes nat affed the wage
abroad, i.e. the foreign marginal productivity of efficiency units of labor is constant. Symmet-
ricd to the domestic country, a higher country-spedfic knowledge of the foreign courtry (i.e.
ahigher (1-y)) impliesahigher wage aroad.

If the wage net of the lump-sum tax T in the home courtry is lower than the wage aroad,
migration takes place until the domestic net wage is equal to the wage aroad. Hence, the
equili brium condtionis given by

w-T=w". (6)
The equili brium number of members of the young generation who stay in the home counry is
denated by N".° The domestic wage is determined by F, yZ and the foreign wage by

W’(1-y)Z. If there is human capital investment (yZ >1and(1-y)Z >1), bah wages in-

8 For asimilar set-up in arelated analysis ®eAnderson and Konrad (2000a ad 2000b).

® This equili brium condition negleds the posshility that the young generation might have the oppatunity to tax
the subsequent generation in the future. This tting can be justified by assuming a short-time horizon for the
young generation and by a singular demographic shock, i.e. a temporarily gerontocratic system (see sedion 3
for the demographic development in some ourtries).



crease. The extent of relative increase depends on the structural parameter y. The higher yis,
the more (lesg the domestic (foreign) wage shifts upwards. If the wage net of tax 1in the
home ocourtry for a worker with a certain human capital investment is lower than the wage
abroad, migration takes placeuntil the domestic net wage is equal to the wage éroad. Hence,
the auilibrium condtion is given by equality of the net wages in bah courtries with
(N -N D) members of the young generation emigrating. This emigration increases the domes-
tic net wage w upto the foreign wage level w" for a given amourt of education Z and a given
compasition d skill sy. If, however, the wage net of tax in the home @urtry is higher than the
wage droad for a given lump-sum tax T, the members of the young generation do no have an
Incentive to emigrate. As to immigration, we asume that immigration is not passble. This
asumption can be justified by amedian vater approad. If the median vater belongs to the old
generation, the immigration d young people is only alowed upto the level where the old

generation still has the voting power.

1.2. Sage 3: Tax Decision
The old generation maximizes its income by raising alump-sum tax T from the young genera-
tion taking the emigration decision into acourt. The income is given by the fixed fador, i.e.

production minus wage payments (Y — wN"), plus the tax revenue (TN")

maxY —wN"+TN", (7)

The old generation taxes the diff erence between the domestic marginal product of labor and
the foreign wage & the no-emigration level only (i.e. N”=N). The optimal tax t” is thus

given by *°

T =w-w =F yZ-w(@l-y)Z. (8)

Ywith F, =F_ (yZN) and W = ﬁLyz.



The old generation canna gain from raising the tax to a level that induces emigration. If the
tax rate was st above 1", emigration would induce an excess burden of taxation that would
be fully borne by the owners of the fixed fador (i.e. the old generation). Hence, taxation in-

duces no emigration: all members of the young generation stay in the home cuntry.

1.3. Stage 2: Education Quantity Decision
In the second stage, each member of the young generation deddes onthe anourt of education
by maximizing the grosswage w minus the tax payments 1" and the disutili ty from education.
For tractabili ty, the disutility is assumed to be aquadratic function d the anourt of educaion
Z

mzaxW—TD—ZZ. 9

Thisyields the optimal amourt of education Z"

zD:%w- 1-vy). (10)

Equation (10) shows that there is a negative relationship between the educaionlevel Z andthe
skill composition parameter y. A higher value for vy, i.e. a more domesticdly oriented educa-
tional structure, decreases the outside option d the young generation. This al ows the old gen-
eration to extrad alarger part of the productivity gain withou having to fear emigration. The
prosped of higher future taxes, however, deaeases the incentives for the young generation to
invest in Z. The old generation canna influencethe dhosen amourt of education Z diredly; all

it can doisto chocse a @rtain structurey.

1.4. Stage 1: Education Structure Decision

In the first stage, the old generation maximizes its income from the fixed fador and the tax



revenue by choasing the educational structurey **

maxY -wN +1”N. (11
Yy

Thefirst order condtionis given by

wF, @%—v% —(w)? (- ). (12)

The left-hand side shows two oppaing effeds on the income of the old generation from a

marginal increaseiny, which can be seen by rewriting this expresson as

_ _ yda _
FLZD+FLyay =WFLB:£—VE (13)

First, the output increases for agiven Z”. Thiseffed is equal to F Z". Second,the young ge-
neration cecreases the dhosen quantity Z of education. This effect is equal to F, yoz"/ay.
The sum of bath effeds W°F, (1/2-y) is the first term of equation (12). For y<1/2, this
term is paositive; then a marginal increase of y increases this advantage for the old generation.
The right-hand side of equation (12) shows how a marginal increase of y influences the mi-
gration dedsion d the young generation. Increasing y means that the migration ogion be-
comes less attractive, which increases the taxation passhili ties for the old generation? Dif-
ferentiation o the foreign income of the young generation w" with resped to y yields
—(w*)2(L-y). For y<1, this term is negative. For the optimum, the term on the left-hand
side has to be negative, too. Hence, the optima fradiony has to be greaer than 1/2 (cf. Fig-
ure 2). This is optimal because the outside option d the young generation becomes less at-
tradive. The difference between the domestic wage rate and the foreign wage rate increases,

thus raising the tax income for the old generation.

" Note that Y and 1" are functions of v.
12 As we know from above, the optimal lump sum 1 is st equal to the difference between the wage rate in the
home cuntry and the foreign wage rate to avoid emigration.

8



Figure2

Rewriti ng equation (12) gives the optimal structure of education y"”

n_,_1 lEL

This equation shows onceagain that 0.5<y” <1.

Proposition 1: The old generation has an incentive to set up an educational
system which increases foreign skills (i.e. y” <1) in order to restrict future

taxation. Education is used as a commitment device by the old generation.

The socia planner, who wants to oltain the social optimum for the domestic individuals inde-
pendently of where they live and work, chocses the y, Z combination that maximizes the in-
come of the fixed factor for the old generation and the domestic and foreign income of labor

for the young generation minus the disutili ty from education

m§XY+(N—N)W°(1—y)Z—NZZ. (15

13 This result is very different to that of Andersson and Konrad (2000b). There, the Leviathan government has an
incentive to tax or to prohibit education for the cae of an open ecnomy with zero migration costs where the
highly productive individuals are mobil e and the individuals with low productivity are immohile.
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The optimal structure of educationy depends only on the relation between the total wage per
efficiency unit for the emigrated individuals and the total wage per efficiency unit for the in-
dividuals at home.** It follows from the Kuhn-Tucker condtions that for al y the optimal
amourt of educaion Zispasitive. For y=1 and y=0, it can be optimal that no ore emigrates

or that everybody leaves the murtry respedively. 0<y<1 leals to partia migration d the

domestic individuals, in contrast to the no-migration case for which the optimal choice of y of

the old generation without an intergenerational contract is derived.'

These general results also carry over to a more specific case. Suppcse that the domestic
socia planner thinks in terms of the domestic courtry and nd in terms of the domestic indi-
viduals, i.e. sheis only interested in maximizing domestic output Y minus the disutili ty from
education (N Z?)

max Y - NZ2. (16)

As de does not nead to commit herself to a certain pdicy and as she only thinks of the do-
mestic courtry, she invests exclusively in damesticdly valuable skills (y=1). Therefore,
equation (3) smplifiesto Z =1 . Rewriting the first order condtion cetermines the socialy

optimal investment in human capital | ¢

0
l S

N |

F .10 (17

Withou the feasibility of an intergenerational contrad, however, there is a negative relation-
ship between y and Z (see equation (10)). The higher the value for v, i.e. the doser y gets to
the socially optimal level, the lessattradive the investment in human cgpital becomes for the

young generation. Hence, the old generation hes to chocse askill compasition which can at

4 See ppendix 1.
15 See gppendix 1.
1% This result can also be readed for the more general approach in equation (A1) in the gpendix by setting

N=N.
10



least partly increase productivity in the foreign courtry (i.e. y<1) in order to induce the
young generation to invest in human capital. From a socia planner's point of view, the mem-
bers of the young generation lean too many skill s which only increase foreign productivity.
The socialy optimal value for the human capital investment |7 canna be readed. This can
easily be seen by comparing the amourt of domesticdly valuable human capital Z"y" with
the socially optimal level 15.Y

In the first best, all educationis used to increase domestic productivity (y=1), whereasin
the second kest, y is below 1. Due to the distorted skill compasition and the distorted educa-

tion dedsion d the young gneration, there is too littl e investment in human capital. These

results can be summarized in the foll owing proposition.

Proposition 2: Without the feasibility of intergenerational contracts, human
capital investment is below the social optimum. There are two sources of ineffi-
ciencies. (1) The structure y of education is distorted towards too many skills
that increase only the foreign productivity. (2) The level of education Z is be-

low the social optimum.

2. Costs of education

To single out the effects of the intergenerational setting, we have so far negleded any mone-
tary costs of educdion. This sdion analyses the cae where monetary costs C per unit of

education Z are mmpletely borne by the old generation.*®

" See gpendix 2.
18 The young generation is assumed to bear costs of education only in the form of disutility.
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Only stage 1 of the analysis aboweis affected. The optimal skill composition yY is given by™®

0_1q_ 1 (I?L _C)

Taking the astsinto acoun does nat change the qualit ative results of the analysis. Quantita-

tively, however, the costslead to a higher optimal value for y,

Yo >y (19
Thisisintuitively clear when thinking abou the foll owing mechanism: a higher y induces the
young generation to choase less education Z_ because the outside option is less attradive.
This reduces the wsts of providing for Z_ for the old generation. The disadvantage of a
higher yin the form of alower Z is therefore partially compensated by the advantage of lower
costs. It can be shown that the total investment in human capital y.Z is again below the so-
cially optimal level ISVCDfrom the point of view of a socia planner who is only interested in

the domestic courtry

==(F. -c). (20

Proposition 3: Each generation has an incentive to invest in the human capital
of the subsequent generation, even if the monetary costs are fully borne by the
old generation. The human capital investment, however, is again below the so-

cial optimum.

19 See gpendix 3 for al derivations of this ®dion.
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3. Consequencesfor the welfare state

We have seen that in a mobil e, nonaltruistic world, increasing the mohili ty of the young gen-
eration enables the old generation to commit itself credibly to lower tax level in the future.
But what can be concluded in genera as to the question: Will there be an erosion d the wel-
fare state? Thinking abou Europe, there ae some cnclusions to be drawn for redistributive
taxation and pubic pensions. In an econamy with wage taxation and mobhility of labor, a re-
distributive system canna survive. The only stable equili brium is one with no taxation and
consequently no redistribution, as Sinn (1997 shows. However, there ae some aguments in
favor of alesspessmistic view. Mohili ty costs allow atax up to these wsts without inducing
emigration?° As these @sts are nat necessarily exogenous, the government or the old genera-
tion respedively might have an interest in increasing these mohili ty costs by offering an edu-
caiona program with a dear focus on damesticdly valuable skill s. This would increase the
scope for redistributive taxation if, and only if, the young generation was not able to react. In
the model above, hawever, the young generation can and will react. Consequently, a neces-
sary condtion for the survival of a moderate redistributive system in favor of the old genera-
tionisthat thereisa aedible mmmitment that prevents excessve redistribution.

This paper shows that education can be used as auch a commitment device Each genera-
tion —even if it is nat atruistic — has an incentive to increase the mobhili ty of the subsequent
generation in order to commit itself to alow future tax level. This commitment prevents emi-
gration. However, this commitment is expensive. There is a loss due to investments that in-
crease the foreign productivity but not the domestic one. Is there an alternative instrument

allowing commitment with lower costs?

20 Mohili ty costs can be of different kinds, comprising language barriers as well as asymmetric information as to
locd customs, laws, regulations and not completely harmonized socia seaurity systems (Andersson and Kon-
rad, 2000a and 2000b).
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An intergenerational contrad seems to be asolution d this problem at first sight. On
closer analysis, however, it becomes clear that the old generation always has the power to use
aternative instruments in order to enforce redistribution in the cae of a gerontocracy. But do
we really — or will we in the near future — live in a gerontocratic system? The fad that the
median vater is gill clealy younger than the retirement age does nat have to be afundamental

criticism of the assumed gerontocracy, as the following two arguments ow.

Figure 3

Age of the
median voter
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sg /
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” y/o
. e

50 \
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48 incl. Cyp, Cze, Est, Hun,
/ Pol, Slov
44
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40 | | | | | | Yea
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Own cdculations. The graphs show the age of the median voter in Germany, in Europe, and in
an enlarged Europe. The cdculation is based on the population predictions of the U.S. Bureau
of the Census (2000.

Source U.S. Bureau of the Census (2000: International Database, http://www.census.gov.

First, the forecasts for the demographic development show that the median vater will get older
and dder in the years to come. In Germany, for example, the median vaer is today 45 years
old (seeFigure 3). Within the next decales, the age of the median vater will i ncrease signifi-

cantly. Second, it is not necessary that the age of the median vater is equal to or higher than

14



the retirement age in arder to be @leto speak of agerontocracy. It isnat unredistic to asume
that individuals close to the retirement age have similar interests to the retired.

It becomes clea that if we do nd yet livein agerontocracy, we certainly will pretty soon.
So what can be done? In the context of European integration, an intergenerational contract
might be feasible if taxation paver is sifted from the national level to the European level.
Demographic predictions show (cf. Figure 3) that the age of the median vater increases par-
ticularly fast in Germany between 2000and 2050compared to the European average. In the
European Union, it increases to 57 years, and in an European Union enlarged by eastern
courtries that have amore favorable demographic structure it increases to 56 years in the
same period. Hence, an intergenerational contract on the European level might be aedible for
alonger period d time compared to ore onthe German level.

European integration thus has two courtervaili ng effects. On the one hand, the increased
mohili ty of labor presents a danger for the welfare state by eroding the basis for redistributive
taxation if there is no common tax padlicy. On the other hand, it also dffers new possbiliti es to
overcome this problem by implementing a @mmon tax and welfare palicy. This common
policy might mitigate the intergenerational problem and might alow for a more aedible

commitment.

Appendix 1

Solving equation (A1) for vy, Z yields
OF N (N -N)w O

0 0 00 2N 2N ¢
F.N_(N-
beyetie (W-NwFN - 22N - (N-Nwg (A1)
O 0 00 02N 2N
0 _, ¢ 00 (N -N)w _ F NC
@l_ E @E E ZN ZN%
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By assuming that w° >0 and F, >0, we get the following intervals for the extent of migra-

tion

I
=
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Appendix 2

The socialy optimal educaion level is given by (cf. equation 17)

N

0
l S

F.. (A3)

Comparing the socialy optima amourt of human capital to the anourt realized withou a

social planner, we get for 0,5<y”’ <1

y'ZU<ld = yw (@-y)<F,. (A4)

This can easily be verified by using equation (14).

Appendix 3
If the monetary costsof C per unit of education Z are cmpletely borne by the old generation,

only stage 1 of the analysis above is affeded. Equation (12) thus becomes
maxY+TtN-WN-CZN, (A5)
Y

with the first order condtion

wF vy -w 2 (A6)

16



The interpretation d this equation is identicd to the second section with the exception that
there is an additional disadvantageous term on the right-hand side caused by the wsts of edu-

cation. Rearanging this equation yields the optimal educational structure vy,

0_1q_ 1 (IfL _C)

It can again be seen that 0.5<y. <1 (for F, —C>0). Thus, taking the costs into accourt

does nat change the qualitative results of the analysis. Quantitatively, however, the asts lead

to ahigher optimal value for y than withou monetary costs C.

In order to oltain the social optimum for this case, a social planner has to take the production
and the @sts of educaion, i.e. the disutility of education as well as the monetary costs, into

acourt:

mlaxY—CNI—NIZ. (A8)

Rewriting the first order condtion yields the socially optimal investment in human capital

o 1- 1
==F -=C. A9
>3 (A9)

sC

In order to show that ZJy. <I_

sc?

ore has to take into accourt that CO[0; F, | as v %;1%

and that

zE:EW-M. (A10)
4 (FL+w)

For C =0, it has drealy been shown that Z; y, <1. .. Andfor C=F_, it is easy to show
thet Z7y =17 =0.

Therefore, it remains to chedk

%1 Seethe agumentation on p.10-11.
17



(>0 (>0

zy DL - wl-yviveEd R - (A11)
We define Q=w" (1— yE)yE and dfferentiate Q with resped to C
0Q _ .0y, ;
—=w—=11-2 Al2
=W o2y (A12)
where
O
O _ 1 (A13)
0C 2(F +w)
With (A12) and (A13), ore gets
0Q w* 0
—=———11-2vy,). Al4
aC 2(|:L+W‘)(1 yJ (A19)
In order to sign the derivativedQ/0C , we use the foll owing two relationships:
W
<1 Al
e (A15)
~1<i-2y9)<o0. (A16)

The latter foll ows from the fact that y, O %;1% Hence, the derivative 0Q/0C lieswithin the

following interval:

0Q
-1<—=<0 Al
3C (A17)
Thishasto be compared with the derivative of the socialy optimal solution
al .,
© =1, (A18)
oC

As a comparison d equation (A17) and (A18) shows, a margina increase in the asts C

means that the marginal decrease of the socially optimal education level |, is higher in ab-

solute terms than the marginal decrease of the elucation level y.Z_ within the interval

18



C D[O; I?L]. We know that at the right border of theinterval (i.e. C=F,) I, =y, Z,/ =0, and

so the socially optimal value exceads y_ Z_ for al C within theinterval.
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