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ABSTRACT 

Globalization and Human Capital Formation 

by Fredrik Andersson and Kai A. Konrad 

This paper compares education investment in closed and open economies without 
government and with a benevolent government. Closed economies suffer from a hold-
up problem of excessive redistribution, and governments use education policy as a 
second-best tool. Globalization that increases labor mobility reduces governments’ 
incentives to provide subsidized education and increases private individuals’ incentives 
for investment in their human capital. Globalization can improve welfare, and even 
restore full efficiency. Governments’ scope for redistribution – which is a substitute for 
private income insurance – is reduced, and whether efficiency is restored depends on 
how private insurance markets react to the change in redistribution policy. 
 
Keywords: Globalization, commitment, time consistent income taxation, migration, education 

effort  
JEL classification: H21, H23  

ZUSAMMENFASSUNG 

Globalisierung und Humankapitalinvestitionen 

In dieser Arbeit werden Anreize für private und öffentliche Ausbildungsinvestitionen in 
geschlossenen und offenen Volkswirtschaften untersucht. In geschlossenen Volkswirt-
schaften führt zeitkonsistente umverteilende Besteuerung zu einer Form von Staats-
versagen in Form von ‚zu viel’ Umverteilung. Regierungen nutzen deshalb öffentliche 
Ausbildungsinvestitionen als Korrektiv. Globalisierung erhöht die Mobilität der 
produktiven Individuen. In der Folge bestehen geringere Anreize für die Regierungen, 
Ausbildung zu subventionieren, und die privaten (von staatlichen Subventionen 
unabhängigen) Ausbildungsanreize werden gestärkt. Globalisierung kann die Wohlfahrt 
in den nationalen Volkswirtschaften erhöhen und sogar zu (first – best) Effizienz 
führen. Der staatliche Handlungsspielraum für Umverteilung wird durch die Globali-
sierung eingeschränkt. Ob es zu vollständiger (first – best) Effizienz kommt oder nicht, 
hängt davon ab, wie private Versicherungsmärkte auf die Verringerung staatlicher 
Umverteilung reagieren. 
 
Schlüsselbegriffe: Globalisierung, Selbstbindung, Zeitkonsistente Besteuerung, Migration, 

Ausbildungsinvestitionen  



1 Introduction
Recently politicians as well as a greater public have been alarmed by two
major insights. First, educational investment is essential for gross national
income and growth. In a country that cannot draw on major reserves of
natural resources or other types of rent income, income from human capital
investment is really the major source of national income. Second, this income
may become less available as a tax base in the future, due to increased
mobility, particularly among the individuals with the highest skills.
Public investment in schooling and higher education is considerable. The

mean of public expenditure on educational institutions among OECD coun-
tries was 4.9 percent of GDP in 1996 (OECD Figures, 1999, p.67) and this
amount exceeds private expenditure on educational institutions by several
hundred percent. This may be surprising since human capital is, for most
parts, a private good. At the same time, human capital returns are highly
taxed. Maximum personal income tax rates of Central Government within
the OECD averaged 54.2 percent in 1986, and ranged from 33 percent (New
Zealand) to 65 percent (Japan), with an OECD average of 47.8 percent in
1996 (OECD Figures, 1989, 1999). In many OECD countries the tax burden
on labor income, including the returns from human capital investment, is
higher than on interest income and other capital income: the two types of
income are often treated differently, with interest income taxed with a lower
rate, and it is a common pattern that the cost of investing in human capital
cannot be deducted from the (taxable) returns from such investment.
In this paper we Þrst analyse the incentives for time consistent redistribu-

tive taxation of human capital income and equilibrium educational subsidies
by a purely benevolent government in a closed economy. As has been pointed
out by Boadway, Marceau andMarchand (1996), returns on risky human cap-
ital investment are excessively taxed by a benevolent government due to a
time consistency problem.1 They also suggested mandatory education, as
well as governmental provision of education goods, as second-best policies to
address this problem. We brießy review this problem, and in the ensuing
analysis we assume that the government can provide an education subsidy.

1Kydland and Prescott (1980) analysed time consistent taxation of investment returns
and the hold-up problem it generates in the context of capital income taxation. Boadway,
Marceau and Marchand (1996) discuss the time consistency problem in the context of
human capital investment, and Gradstein (1998) and Kanniainen and Poutvaara (1999)
consider this issue from different directions.
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In many analyses of income taxation in situations with income uncertainty,
ad hoc assumptions are imposed to guarantee that markets for income insur-
ance are not be viable.2 As a general rule, and in particular if one also allows
for governmental provision of such insurance, it is important to endogenize
the reason for the absence of such markets. Here we will address this issue
by considering both the case in which private insurance markets are absent
for exogenous reasons, and the case with private insurance markets. We Þnd
that governmental redistribution will crowd out any private insurance mar-
kets. The characterization of the equilibrium in the closed economy serves
as a starting point to consider a globalized world in which highly skilled
individuals can migrate without cost (or at low cost).
We then ask how globalization�or, more precisely, the increased mobility

of individuals�changes the equilibrium outcome. Not surprisingly, we Þnd
that the reduction in migration cost reduces the national governments� ability
to tax. Only the immobile individuals are subject to redistributive taxation.
Accordingly, mobility of labor reduces the time consistency problem of taxes
on the returns on human capital investment, much in line with the insights
provided by Kehoe (1989) who showed a similar result for time consistent
capital income taxation.
The new and perhaps surprising effect analysed in this paper is the inter-

action between the ability to tax in the globalized economy, private education
effort, and governmental provision of educational subsidies. We Þnd that, if
there is no private income insurance available, it is not clear whether educa-
tion subsidies are higher in the globalized economy or in the closed economy.
However, for given subsidies, education effort is strictly higher in the global-
ized economy than in the closed economy.
A similar analysis is carried out considering the case in which private

income insurance is available. We show that globalization is strictly wel-
fare increasing under these circumstances. Intuitively, globalization reduces
the time consistency problem, the government can still provide the efficient
amount of education subsidies, and private insurance takes care of providing
the desirable amount of income insurance. In fact, private insurance can
even correct for the uneven tax burden that is generated by the fact that
governmental subsides must be Þnanced by taxes that must be paid by those

2The most convincing reasoning has been made by Sinn (1996): when individuals make
major human capital investment decisions, they are often too young to be allowed to
participate in business life and write insurance contracts that have a major impact on
their future life.
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individuals who are immobile.
We conclude that the welfare impact of globalization is not clear, a pri-

ori. Individuals may gain or lose from globalization, even if the government
is strictly benevolent. However, under reasonable conditions the effects of
globalization are beneÞcial.
The paper is organized as follows. In the next section we describe the

model, and in Section 3 we analyze the closed economy. In Section 4 we
consider a globalized world. Section 5 is a conclusion.

2 The Model
Consider a two-period model3 with two identical countries A and B, each
with a continuum [0, 1] of individuals. Individuals live for two periods. In
period 1 all individuals are identical. Each makes a private investment in ed-
ucation. The amount of effort invested by individual i is ei. Individuals earn
labor income in period 2. They differ in their productivity. The productivity
of each individual is determined (by nature) at the beginning of period 2.
The individual�s probability of becoming highly productive is p(ei). Earnings
are mH in this case, and mL if the human capital investment is not success-
ful. The individual�s investment ei in period 1 increases the probability for
the individual to become more productive. If no educational investment is
made, the individual will have low productivity with probability one in period
2. The probability p(ei) is assumed to be a monotonically increasing func-
tion in educational investment. More speciÞcally, we assume that p(0) = 0,
limei→0 p

0(ei) = ∞, p0(ei) > 0, p00(ei) < 0, and limei→∞ p(ei) < 1.4 We fur-
ther assume that the individual productivity outcomes for all individuals are
mutually stochastically independent.
An individual�s (expected) utility will be described as follows

Ui = −C(ei) + ei + (1− p(ei))u(xL) + p(ei)u(xH), (1)
3This model is a variant of Boadway, Marceau and Marchand (1996) and Konrad (1999)

but introduces tax competition and worker mobility. It is straightforward to endogenize
labor supply in this model, or to extend this model and its equilibrium results to an
overlapping generations model with an inÞnite horizon.

4The two-type assumption is for simplicity only and has been made in the optimal tax
literature, e.g., by Stern (1982), Stiglitz (1982) and, in a related context, by Boadway and
Marchand (1995).
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where xL and xH are the individual�s incomes if the educational investment
is not/is successful. Education effort C(ei) enters utility as a cost in period
1. This function is assumed to be strictly convex. Later we will assume that
the government can spend resources to reduce this cost. There is some pos-
sible consumption beneÞt from education in period 2, which, by appropriate
normalization, enters utility linearly. Net income xi enters utility positively,
the utility-of-income function being monotonically increasing and concave.

3 The closed economy
Consider Þrst a situation in which migration is ruled out, for instance, be-
cause the cost of migration is extremely high. We will characterize the laissez-
faire outcome as a benchmark case, and then study intervention by a welfarist
government.

3.1 The laissez-faire equilibrium

Suppose there is no government that could impose taxes, subsidize education,
or redistribute income. Individuals choose education effort ei. Also, they may
or may not insure against future income uncertainty on private insurance
markets.

3.1.1 No private insurance markets

In the absence of private insurance institutions, the private human capital
investment problem is straightforward. Individuals maximize their expected
utility, which leads to the Þrst-order condition

C 0(ei)− 1 = p0(ei)[u(mH)− u(mL)] (2)

characterizing the equilibrium human capital investment. The effort that
solves this equation is e∗,NI,NG, the * denoting laissez-faire equilibrium val-
ues throughout, NI denoting the case without availability of private insur-
ance (�no insurance�), and NG denoting the case of a closed economy (�no
globalization�).
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3.1.2 Private insurance

Consider now the case with a private insurance market. We assume that there
is perfect competition in this market. Insurance companies offer contracts to
individuals in the Þrst period, specifying the net amount which each high-
income earner pays and an amount which each low-income earner receives in
period 2. To include an important element of realism, we acknowledge the
existence of a moral-hazard problem in this market: individual educational
effort is typically not observable for the insurance company. Hence, the
insurance contract cannot be conditioned on the actual effort chosen by an
insurance customer. However, as usual in such contexts, the amount of effort
chosen by the insurance customers will depend on the type of the insurance
contract, and can be anticipated by the insurance companies.
Let q be the net payment by a high-income earner, and Q the insurance

company�s net payment to a low-income earner, e the education effort chosen
by individuals, and p(e) the probability for individuals to end up with high
productivity, and also the share of highly productive individuals. An equi-
librium in the insurance market is characterized by the following conditions.
First, insurance companies offering a contract (q,Q) break even. In order

for this to be true, the net payment to a low-income earner must be

Q =
p

1− pq, (3)

with
p = p(e) (4)

the correctly anticipated share of high-income earners in the equilibrium.
Second, given the contract (q,Q), the individuals choose the effort that

maximizes their individual expected utility. This effort is implicitly deter-
mined by the Þrst-order condition

C 0(e)− 1 = p0(e)[u(xH)− u(xL)], (5)

with xH = mH − q and xL = mL+Q. This e is anticipated by the insurance
companies and used to calculate the the payments for insurance contracts to
break even.
Note that a choice of q induces e, p(e), and Q. Hence, an insurance

market equilibrium is fully characterized by q (and the resulting Q(q) and
e(q) determined by (3), (4) and (5)) that maximizes the individuals� expected
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utility among all q ∈ [0,mH −mL]. This insurance equilibrium is similar to
that characterized in Shavell (1979). Some of the problems that appear
there can be avoided by the additively separability between education cost
and utility from income. Note that:

Proposition 1 mH > xH > xL > mL in the laissez-faire equilibrium with
private insurance.

We prove that full insurance is not optimal (xH > xL); the proof that
optimal insurance is non-zero follows similar lines. To prove that xH > xL we
assume the opposite: xH = xL ≡ x. Then, equilibrium effort e is determined
by C 0(e)− 1 = 0, and mH − q = mL +

p(e)
1−p(e)

q. Now assume that there is an
insurance company that offers a contract with payment q − ∆ by H-types
and payments to L-types induced by the break-even condition and the effort
that is induced by this insurance contract. This contract is more attractive
than q because

dUi

d∆ at ∆=0
= u0(xL) · p0(e)

1− p(e) · q ·
de

d∆
> 0.

¤
Comparing the equilibrium with and without private insurance, we have:

Proposition 2 (i) Education effort in the laissez-faire equilibrium is higher
if no private insurance is available, leading to a higher average income. (ii)
Expected utility in the laissez-faire equilibrium is higher if private insurance
is available.

Proof. (i) follows from comparing (1) and (5) withmH > xH > xL > mL .
(ii) follows from revealed preferences.5 Each individual can obtain the laissez-
faire outcome without insurance simply by not buying insurance. ¤
The laissez-faire equilibrium outcome with insurance and moral hazard

is not Þrst-best here for two reasons. First, marginal utilities of high-income
earners and low-income earners are not equalized (see Proposition 1). Second,
a co-ordinated increase in education effort by all individuals would increase
utility, even for a given q, because, at the equilibrium (q∗ , e∗,I,NG),

∂Ui

∂e
= u0(xL) · p0(e)

1− p(e) · q > 0,
5Note that the outcome is less clear if effort and monetary income are not additively

separable.
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if Q is adjusted such that insurance companies make zero proÞt.
It is worth noting that the Þrst-best optimum would be attainable if

individuals could commit to the appropriate level of educational effort. This
optimum is characterized by education investment and redistribution such
that

−C 0(e) + 1 = p0(e)(mH −mL)u
0(x),

with
xL = xH = x = p(e)mH + (1− p(e))mL.

This Þrst-best optimum would require an insurance contract that makes each
individual�s payments contingent on this individual�s actual choice of edu-
cational effort. Given the unobservability of actual individual educational
effort, this is not possible.

3.2 Time consistent taxation

As has been pointed out by Boadway, Marceau and Marchand (1996), a
benevolent government faces a serious time consistency problem regarding
redistributive optimal income taxation. Education investment determines
individuals� incomes, and the government may choose the actual tax rules
after all individuals� Þnal gross labor incomesmH ormL are fully determined.
Any ex-post optimal redistributive tax policy in this case must equate mar-
ginal utilities of high- and low-income earners. Hence, individuals anticipate
that xL = xH . This implies that u(xH) = u(xL). Accordingly, individuals�
incentives to invest in education are determined by the Þrst-order condition

−C 0(ei) + 1 = 0. (6)

This deÞnes a unique level of investment, ei = �eNG, which is smaller than
in the laissez-faire equilibrium both for the case with and without insurance,
since the optimal private insurance contract has u(xH) > u(xL) to leave some
incentives for additional educational effort (Proposition 1), and u(mH) >
u(mL) in the case without insurance.

Proposition 3 The equilibrium education efforts are ordered as follows: �eNG <
e∗,I,NG < e∗,NI,NG. Further, expected utility in the equilibrium with time con-
sistent redistributive taxation is lower than in the laissez-faire equilibrium
with private insurance.
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The welfare comparison with the laissez-faire quilibrium without private
insurance is ambiguous; we will discuss this in the end of this section. Note
that the ex-post redistribution by the government makes any partial private
insurance redundant. This is an important observation because it may ex-
plain why private insurance contracts on future income uncertainty or career
uncertainty are rarely observed. Whatever level of such insurance would be
privately desirable, it would be less than what is provided by an ex-post
optimizing benevolent government. So it does not make sense to incur any
private transaction cost in buying such insurance on private markets. This
is also a possible explanation for the fact that private insurance markets for
human capital risks are rarely observed.
Proposition 3 should also be contrasted with analyses that start with the

assumption that there is no private insurance available for income or career
risks and then argue that governmental redistribution increases welfare be-
cause it provides precisely this kind of insurance (see, e.g., Eaton and Rosen
1980, Varian 1980, and Sinn 1996). Proposition 3 shows that the amount of
�insurance� provided by a benevolent government in a time consistent deci-
sion framework is more than what would be desirable from the perspective
of private individuals.

3.3 Education policy

Taking the excessive but time consistent redistribution as given, we can ask
what would be the optimal education policy that could be pursued by a
benevolent government. Boadway, Marceau and Marchand (1996) recom-
mend mandatory education. This is an important insight because it shows
the possible direction of a corrective government policy. However, to imple-
ment mandatory educational effort, it seems that education effort must be
enforceable, and hence, must be observable.
We assume, instead, that the government can provide subsidies or com-

plementary education goods for an amount s that change the private cost of
acquiring education from C(e) to ψ(s)C(e), with ψ(0) = 1, and ψ0(s) < 0,
ψ00(s) > 0, and lims→∞ ψ(s) = a > 0; we allow for s < 0 (with the same as-
sumptions about derivatives) corresponding to education being taxed. If the
government can choose the optimal lump-sum taxation s and use this money
to transform the cost function to ψ(s)C(ei), the ex-ante expected utility of
individuals cannot be smaller, because s = 0 is a possible choice, and utility
will typically be strictly higher than in the laissez-faire equilibrium. The
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optimal subsidy policy maximizes

−ψ(s)C(e) + e+ u[p(e)mH + (1− p(e))mL − s] (7)

subject to
−ψ(s)C 0(e) + 1 = 0, (8)

where (7) and (8) take into account that time consistent redistributive taxa-
tion will lead to xH = xL. We use �eNG(s) to denote the solution of (8). Note
that �eNG(s) is independent of whether private insurance is available or not,
because time consistent redistribution fully crowds out any such insurance.
The equilibriummay have higher or lower ex-ante welfare for individuals than
the laissez-faire outcome. This can be seen by considering extreme cases: if
e.g., ψ0(0) << 0 and p0(e∗) = 0 (and therefore, e∗ = �eNG(0)), welfare is
obviously higher with a subsidy; if, on the other hand, ψ0(s) = 0 for s ≥ 0,
ψ0(s) << 0 for s < 0, and p0(e∗) >> 0, it is lower. There are two counter-
vailing effects. First, the time-consistent overprovision of insurance leads to
underinvestment in education and this reduces ex-ante welfare. Second, the
educational subsidy increases welfare.6 The evaluation would be clear if the
private sector had access to a credit market and to the same cost-reducing
technology as regards education: welfare would be higher in the absence of
government. Also, welfare would be higher if the government could abstain
from excessive redistributive taxation and simply chooses the optimal invest-
ment subsidy.

4 A global world
As has been pointed out in the introduction, high educational subsidies and
progressive taxation of labor income with high marginal tax rates for top
earners are indeed characteristics of the welfare states in Europe. Presently
transaction costs of migration seem to be declining in Europe, for instance,
due to the introduction of the common market in 1992 that granted free
mobility for factors. This step did not eliminate all costs of migration. Lan-
guage barriers, asymmetric information as regards local customs, laws and
regulation, and partially incompatible, or at least incompletely harmonized,

6Although it is possible that the optimal subsidy is negative, this seems a rather patho-
logical case in the closed economy. With globalization however, this case will be more
interesting.
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social security provisions still generate considerable migration costs for those
considering to move from one member state to another. However, there is a
clear trend by which these costs are falling, and this makes it interesting to
consider as a benchmark case a situation in which individuals with high pro-
ductivity have uniform migration cost equal to zero, whereas, for simplicity,
we keep the migration cost of workers with low productivity at inÞnity.7

4.1 The laissez-faire equilibrium

Note Þrst that the laissez-faire outcomes with private insurance and without
private insurance do not change if migration is feasible (we therefore drop
G/NG superscripts on laissez-faire values). Individuals� income in the laissez-
faire depends only on their productivity and is the same in both countries,
whether they migrate or not.

4.2 Benevolent national governments

Consider now the situation with benevolent governments. The game struc-
ture is as follows. In period 1, in stage 1, the governments in both countries
choose their education subsidies, sA and sB; again, these can be positive or
negative. At this stage, governments strictly maximize the expected utility
of their inhabitants at that time. Of course, the subsidies that can be chosen
here will be restricted by the ability to raise tax revenue, independent of the
other country�s subsidy and tax policy, or the individuals� migration choices.
The countries� tax bases will never vanish because the less productive indi-
viduals cannot migrate. We can therefore disregard this constraint in what
follows, assuming that the desired subsidies can always be Þnanced. In stage
2 individuals choose their education effort.
In period 2, in stage 3, nature reveals each individual�s productivity type;

that is, individual earnings. In stage 4, countries choose the redistributive
taxes. In stage 5 productive individuals choose their country of residence.
A serious problem in models with labor migration and benevolent gov-

ernments is the appropriate characterization of the objective function of the
government. For instance, the government may try to continue to maximize
the welfare of the individuals who are located in the country prior to the

7This assumption is, for instance, also pursued in Poutvaara (1999a) who considers
labor tax competition when taxes are used for redistribution. He assumes, however, that
the government can fully commit to an ex-ante optimal tax policy.
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migration choice, or it may try to maximize the welfare of individuals who
are in the country once the migration decision has been made. In our setup
this trade-off will not show up, partially due to the assumed symmetry as
the ex-ante allocation of individuals will be the same as the allocation after
migration. In order to achieve this we will assume, however, that individuals
stay in their country of origin if they have the same utility in this country as
in the other country. Hence, we will assume that the government in country
i maximizes a welfare function

piu(x
i
H) + (1− pi)u(x

i
L)

with
xi

H = mH − ti,
xi

L = mL − 1

1− pi
si +

γi

1− pi
ti,

where γi is the number of mobile workers in country i in period 2,

γi = γi(tA, tB).

This assumes that the government Þnances all educational subsidies by taxes
paid by the immobile residents, and uses taxes ti for redistributing income
between residents with high and low productivities, respectively. Obviously,
this set-up does not rule out a full equalization of incomes; equalization ob-
tains for sufficiently high ti. The separation between taxes Þnancing the
educational subsidies and the redistributive taxes is for two reasons. First,
as will be seen below, ti will be zero in the equilibrium. This implies that
not only the scope for redistribution vanishes in a globalized economy. Also,
the full net burden of Þnancing the subsidies must be born by the immo-
bile individuals in the equilibrium. Second, this allows to make sure that
the government budget is always balanced, whether individuals choose their
equilibrium strategies or not.

4.2.1 Choice of taxation

We can solve the subgame for given sA and sB for the remaining stages. It is
evident that, in this case, countries are in a Bertrand competition situation as
regards their choices of the redistributive taxes tA and tB. If one country, say,
country A, chooses a higher tax than the other country B, all individuals with
high productivity migrate to the other country. With eA and eB denoting
appropriate Þrst-stage equilibrium values, we have:

11



Proposition 4 The only equilibrium tax and population structure has

tA∗ = tB∗ = 0, γA∗ = p(eA) and γB∗ = p(eB).

The Þrst property follows from the fact that all individuals with high
productivity move to the country i with the lower tax ti. For the second
property we note that the tie-breaking assumption we made implies that
individuals stay in the country of origin if they are indifferent whether to
migrate or not. ¤
The proposition has an important message. Globalization does not only

reduce the scope for redistribution. It may make the resulting equilibrium
distribution of incomes in a world with benevolent governments even more
unequal than in a laissez-faire equilibrium. In the stylized model we consider,
high-income earners earn a net income mH in the laissez-faire, and in a
globalized world with benevolent governments, but the net income of low-
income earners in the globalized economy with benevolent governments may
be lower than mL�viz. if education subsidies are positive�because this
group also pays for the education subsidies. The result adds to the general
observations by Wildasin (1999) who presents a number of examples showing
that globalization may have surprising redistributional consequences.
We can now turn to the choice of education and, possibly, educational

subsidies. We Þrst note that anticipated tax rates equal to zero imply that
individuals have a desire for private insurance, just like in the laissez-faire.
In a fully globalized economy, once the redistributive taxation of human cap-
ital returns has vanished we should observe that private insurance markets
emerge. In order to separate various effects here, it makes sense to disentan-
gle these problems, Þrst assuming that individuals cannot purchase private
income insurance, and then allowing for optimal private insurance contracts
against individual productivity risks.

4.2.2 Human capital investment without private insurance

Consider the individual human capital investment decision for given educa-
tional subsidies sA and sB without private insurance. We concentrate on a
single country�say, A�because we already conÞrmed that the equilibrium
in the taxation and migration subgame has zero migration. Each individ-
ual in A anticipates that the cost for education subsidies sA will be born
by the equilibrium number (1 − p̄A) of low-productivity persons in coun-
try A and hence, anticipates a tax in case of becoming an L-type equal to
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ζA = sA/(1− p̄A). Accordingly, individual j maximizes

−ψ(sA)C(ej) + ej + p(ej)u(mH) + (1− p(ej))u(mL − sA/(1− p̄A)). (9)

The equilibrium education effort �eNI,G (with �hat� characterizing the equi-
librium with government intervention, NI for no private insurance, and G
for the case with globalized labor markets and free migration of H-types) is
characterized by the Þrst-order condition

−ψ(sA)C 0(ej) + 1 + p
0(ej)[u(mH)− u(mL − sA/(1− p̄A))] = 0, (10)

and by the consistency requirement

p̄A = p(�eNI,G). (11)

The solution of this problem is a function �eNI,G = e(sA) which is monoton-
ically increasing in the subsidy. Governmental subsidies increase the indi-
vidual investment incentives by two channels. First, these subsidies reduce
the individual marginal cost of education effort. Second, the taxes needed
to Þnance the subsidies are paid by the individuals with low income. This
makes it more desirable to become highly productive. We should note that
this outcome depends on the assumption that mobility is correlated with
income type here.
When the government chooses educational subsidies, it anticipates this

investment behavior and chooses sA in order to maximize (9) for ei = e(s
A).

An important observation is that the optimal education subsidies can be
negative.

Proposition 5 If private insurance is not available, in a globalized economy
benevolent governments may want to tax private education and redistribute
the revenue to low-productivity workers.

Proposition 5 follows from the fact that −ψ0(0)C(e(0))−ψ(0)C 0(e)e0(0)+
e0(0) + p0(e(0))e0(0)(u(mH)− u(mL))− u0(mL)

1
1−p(e)

< 0 can hold. ¤
The role of the education subsidies, si, in the globalized world is worth

some comment. It may seem surprising that both a positive and a neg-
ative subsidy are potential outcomes; both outcomes seem in some sense
offensive, a (positive) subsidy because its adverse consequences for distribu-
tion, and a tax (negative subsidy) because its extremely poor properties as a
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means of taxing successful individuals. This, however, reßects a rather cruel
trade-off between efficiency and distribution in the global economy which,
although somewhat exaggerated in the model, we believe is real. If there is
tax competition and if income insurance is unavailable, any instrument for
redistribution is destined to be very blunt.8

Proposition 6 (i) For zero education subsidies, the equilibrium education
effort with benevolent governments in a globalized economy is the same as
in the laissez-faire equilibrium without insurance. (ii) For given positive
(negative) subsidies the equilibrium education effort is higher (lower) in the
equilibrium with benevolent governments in a globalized economy than in the
laissez-faire equilibrium without insurance: e∗,NI < �eNI,G (e∗,NI > �eNI,G).

For a proof of (i) and (ii) compare (2), (8) and (10). ¤
We can also make the following welfare comparison:

Proposition 7 Welfare is higher in the globalized economy with benevolent
governments than in the laissez-faire economy if private insurance is unavail-
able.

For a proof of Proposition 7 note that the government chooses sA to
maximize individuals� ex-ante utility. A choice sA = 0 is feasible and leads
to the laissez-faire outcome. Since sA is the only governmental action and is
taken prior to private choices of education, sA 6= 0 must imply that expected
utility is higher if the government subsidizes education. ¤
As has already been seen, welfare in the laissez-faire without insurance

can be higher than in the closed economy with benevolent governments. For
these cases it follows from Proposition 5 that welfare with benevolent gov-
ernments is higher in the globalized world than in closed countries. Most
other comparisons are inconclusive: Benevolent governments� subsidies may
be higher or lower in the globalized world than in closed economies in the
absence of private insurance, and welfare can be higher or lower in the closed
economy than in the globalized world. The reason for these ambiguities is the
fact that globalization magniÞes both the cost and the beneÞt of subsidiz-
ing education: the beneÞt is magniÞed because increasing s not only makes

8This observation parallells the conclusions in Wildasin (1996) where workers invest in
risky education, and integration creates tax competition and reduces idiosyncratic risk.
The conclusion is that integration is beneÞcial if education can be Þnanced by private
borrowing, but detrimental to low-income workers if this is not possible.
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education investments less costly, but also strengthens monetary incentives
for education due to its Þnancing; the cost is magniÞed because low-income
workers, valuing income more highly, pay the subsidy.

4.2.3 Human capital investment with private insurance

The issue of availability of insurance for human capital investment risks has
already been discussed. If we do not observe this type of insurance, this does
not mean that such insurance could not be offered on private markets. As
mentioned, excessive (time consistent) redistributive taxation is a substitute
for this type of insurance, and may have crowded out the amount of insurance
that would be chosen on private markets.
We consider now the case in which private insurance is available. Of

course, we assume that it suffers from the same unobservability problems as
governmental policy. We analyse Þrst the choice of education effort for given
insurance decisions q and for given subsidies in country A. We suppress the
country superscript here. Individuals maximize

−ψ(s)C(ej)+ ej+p(ej)u(mH − q)+ (1−p(ej))u(mL+
p̄q

1− p̄ −
s

1− p̄). (12)

The solution of the Þrst-order condition to this problem yields some func-
tion e(s, q) and some equilibrium share of H-types, p̄ = p(e(s, q)). The
insurance equilibrium with moral hazard, (i.e., with unobservable or non-
contractible individual effort) is characterized by the amount of insurance
q(s) such that this amount maximizes (12) for given s and subject to e(s, q)
and p̄ = p(e(s, q)) being functions of s and q. Finally, the government chooses
a subsidy that maximizes this expected utility, given that q is a function of
this subsidy, e is a function of s and q, and the share of H-types is a function
of e.

Proposition 8 (i) For a given education subsidy s, the education effort is
smaller with insurance than without insurance. (ii) Welfare in the equilib-
rium with private insurance is higher than in the equilibrium in which this
insurance is unavailable, and higher than in the closed economy with subsidies
and redistributive taxation.

For a proof of (i), we note that insurance decreases the utility difference
for H-types and L-types. Hence, for any given subsidies, individuals invest
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more if they are not insured. For (ii), note Þrst that, for given subsidies,
welfare in the equilibrium with private insurance is higher than in the equi-
librium without insurance. Suppose the government chooses the equilibrium
subsidies as in the case without insurance. Welfare is higher for this subsidy
level, due to the availability of insurance. If, in addition, the government
chooses a different subsidy level, this is because this further increases ex-
pected utility of the individuals.
The comparison between the private insurance equilibrium with subsidies

and subsidies with excessive redistributive taxation in the closed economy is
also straightforward. Let s∗(q) be the welfare maximizing subsidy, given
an insurance level q, and q∗(s) be the optimal insurance level for given s.
Then it holds that (s, q) with s = s∗(q∗) and q = q∗(s∗) maximize ex-ante
expected utility and this combination is the combination that is obtained
in the equilibrium with private insurance and public education subsidies in
the globalized economy. Accordingly, any redistributive policy that deviates
from this (e.g., perfect equalization of net incomes ex-post) yields lower ex-
ante expected utility, even if the subsidy is optimized for this amount of
redistribution. ¤

4.3 Political-economy foundations

As we have mentioned, migration between countries with separate welfare-
maximizing governments raises issues about the governments� objective func-
tions in the face of migration. An alternative foundation for the objective
functions of governments is provided by political-economy considerations. If
citizens determine government objectives, the responsiveness of policies is
endogenized in a potentially attractive way. It is far beyond the scope of
this paper to go deeply into exploring such an environment. We will, how-
ever, brießy consider an important special case, viz. that where policies are
decided by majority vote and the policy therefore decided by the median
voter.9

We consider voting at two points, Þrst ex ante over the education subsi-
dies, si, and then in period 2�when education investments have been made,
types are realized, and migration has taken place�over ti. Since all individ-
uals are identical ex ante, the policy of the median voter coincides with the

9Poutvaara (1999b) considers a model with voting over a proportional tax after educa-
tional investments but prior to individuals learning the outcome of their investments. He
shows that the effect on education relative to a situation witn no taxation is ambiguous.
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previously considered welfare optimum. Consider, next, voting in period 2.
The important observation is that the outcome described above (ti = 0) will
result in any country where the median voter is a low-productivity individual.
For instance, as long as p(e) < 1/3 for all e, this will be the case indepen-
dently of migration. Also, even if the high-ability types were to constitute
the majority in country i and impose ti < 0, the low-income individuals in
the other country j would vote for tj = 0.

5 Summary
Summarizing the discussion of benevolent governments, globalization has
two effects. First, it reduces the government�s ex-post incentive to tax the
returns on human capital investment excessively and overcomes the problem
of time consistent taxation. While this observation is not new and has been
emphasized by Kehoe (1989) in the context of taxation of physical capital,
we think that the mechanism is far more important and appropriate in the
context of excessive taxation of human capital investment. In essence, the
argument requires that the taxed factor can actually move once the tax rates
are decided. This may be rather difficult for installed physical capital, and
much easier for persons who just carry their human capital with them.10

Second, globalization does not prevent the government from using edu-
cation subsidies to improve the welfare properties of the equilibrium. This
amount of subsidies is not necessarily lower than in the closed economy. This
is true in spite of the fact that the full Þnancial burden of Þnancing these
subsidies must be born by the less productive (less mobile) individuals, here,
because the fully mobile individuals pay no taxes in the equilibrium. This
further increases the existing income differences between individuals whose
education investment have succeeded and individuals for whom they have
failed.
If private insurance markets are unavailable, this increase in the income

spread between successful and unsuccessful individuals makes the welfare
10This discussion leads to an interesting distinction. It may be necessary to distinguish

between different types of human capital. For instance, the know-how of a tax adviser
or a lawyer depreciates if the person migrates, whereas a manager�s or physician�s human
capital is almost perfectly mobile. What we expect to observe in the future is a tendency
for a differential tax treatment of different professions, according to the transferability of
their human capital. Hagen, Osmundsen and Schjelderup (1998).
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comparison between a globalized economy without private insurance and
a closed economy with governmental subsidies and excessive redistribution
ambiguous.
When private insurance becomes available, however, insurance can be

used to overcome this problem. Individuals anticipate the high tax burden
for individuals with low productivity and, hence, partially insure for the risk
of becoming one of them. Accordingly, welfare is highest in the globalized
economy with education subsidies and private provision of insurance.

6 References
Boadway, R., N. Marceau and M. Marchand, 1996, Investment in

education and the time inconsistency of redistributive tax policy, Economica,
63, 171-189.
Boadway, R. and M. Marchand, 1995, The use of public expenditures for

redistributive purposes, Oxford Economic Papers, 47, 45-59.
Edwards, Jeremy, andMichael Keen, 1996, Tax competition and leviathan,

European Economic Review, 40(1), 113-34.
Eaton, Jonathan, and H.S. Rosen, 1980, Taxation, human capital, and

uncertainty, American Economic Review, 70, 705-715.
Gradstein, Mark, 1998, An economic rationale for public education: the

value of commitment, Monaster Center for Economic Research Discussion
Paper No. 98-6, Beer Sheva, Israel.
Hagen, Kare Petter, Petter Osmundsen and Guttorm Schjelderup, 1995,

Personal income taxation and welfare appropriation in an open economy, pa-
per presented at the Tutzing Conference on Competition or Harmonization.
Kanniainen, Vesa, and Panu Poutvaara, 1999, Why to invest in your

neighbor? Social contracts on educational investment, CESifoWorking Paper
No. 202.
Kehoe, P.J., 1989, Policy cooperation among benevolent governments

may be undesirable, Review of Economic Studies 56, 289-296.
Konrad, Kai A., 1999, Privacy and time consistent optimal labor income

taxation, Journal of Public Economics (forthcoming).
Kydland, F. and E. Prescott, 1980, Dynamic optimal taxation, rational

expectations and optimal control, Journal of Economic Dynamics and Con-
trol, 2, 79-91.
OECD Figures, 1989, Supplement to OECD Observer no. 158.

18



OECD Figures, 1999, Supplement to OECD Observer no. 217/218
Poutvaara, Panu, 1999a, Federations� alternative tax constitutions and

risky education, paper presented at the ZEW conference on �Fiscal Compe-
tition and Federalism�.
Poutvaara, Panu, 1999b, Investment in education and redistributive tax-

ation without precommitment, Mimeo.
Shavell, Stephen, 1979, On moral hazard and insurance, Quarterly Jour-

nal of Economics, 93, 541-562.
Sinn, Hans-Werner, 1996, Social insurance, incentives and risk taking,

International Tax and Public Finance, 3, 259-280
Stern, N.H., 1982, Optimum income taxation with errors in administra-

tion, Journal of Public Economics, 17, 181-211.
Stiglitz, J.E., 1982, Self-selection and Pareto efficient taxation, Journal

of Public Economics, 17, 213-240.
Varian, H.R., 1980, Redistributive taxation as social insurance, Journal

of Public Economics, 14, 49-68.
Wildasin, David, 1996, Labor market integration, investment in risky

human capital, and Þscal competition, American Economic Review, forth-
coming.
Wildasin, David, 1999, Factor mobility and Þscal policy in the EU: policy

issues and analytical approaches, paper presented at a conference on �Fiscal
Competition and Federalism� at the ZEW.

19


	abs-01.pdf
	Globalization and Human Capital Formation
	JEL classification: H21, H23

	Globalisierung und Humankapitalinvestitionen




