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Abstract
This paper presents an endogenous growth model with human capital, where human capital formation is the result of public education. The government ﬁnances expenditures in the schooling sector by the tax revenue and by public deﬁcit. In addition, the government sets the primary surplus
such that it is a positive linear function of public debt which guarantees that public debt is sustainable. The paper analyzes the structure of the growth model and derives implications of public debt.
Further, a sensitivity analysis of the dynamics of the model is presented and it turns out that the
parameter determining the reaction of the primary surplus to changes in public debt is decisive as
concerns stability of the model.
Ó 2006 Elsevier Inc. All rights reserved.
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1. Introduction
One force of sustained per capita growth in endogenous growth models is human capital. The seminal papers in this respect are the contributions by Uzawa (1965) and by
Lucas (1988). There, the representative individual decides how much of his available time
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is spent for producing physical output and how much is used for the formation of human
capital. Rebelo (1991) extended this class of models by assuming that both physical capital
and human capital enter the production process of human capital, in contrast to the model
by Uzawa and Lucas who posit that human capital formation is the result of human capital input alone.
However, neither of theses models allows for public spending in the process of human
capital formation. Contributions, which take into account that the public sector can stimulate the formation of human capital by devoting public resources to schooling, are for
example Glomm and Ravikumar (1992), Ni and Wang (1994), Beauchemin (2001) or
Blankenau and Simpson (2004). In those contributions, human capital accumulation
results either from both private and public services, as in Glomm and Ravikumar and
in Blankenau, or from public spending alone, as in Ni and Wang and in Beauchemin.
As concerns the empirical relevance of human capital, there is evidence that education
is positively correlated with income growth. At the microeconomic level the positive correlation seems to be quite robust. On the macroeconomic level the ﬁndings are more fragile
(cf. Krueger and Lindahl, 2001) which, however, may be due to measurement errors. So,
Krueger and Lindahl demonstrate that cross-country regressions indicate that the change
in education is positively correlated with economic growth if measurement errors are
accounted for. Further, Levine and Renelt (1992) have shown that human capital, measured by the secondary enrollment rate, is a robust variable in growth regressions, so that
building endogenous growth models with human capital as the engine of growth seems to
be justiﬁed.
When the government can inﬂuence the process of human capital formation by adequate expenditures, it may ﬁnance these measures by the tax revenue and by public deﬁcits. As concerns deﬁcit ﬁnance of productive public spending in endogenous growth
models with an inﬁnitely lived representative individual, one realizes that a deﬁcit ﬁnanced
increase in public spending leads to higher long-run growth (see e.g., Turnovsky, 1995, p.
418). The reason for this outcome is that deﬁcit ﬁnance of the government does not have
any distortions in the model with an inﬁnitely lived individual. Consequently, the growth
stimulating eﬀect of higher productive spending dominates and leads to a higher balanced
growth rate. Of course, this result is independent of whether the government ﬁnances
human capital or public infrastructure as long as these variables foster economic growth.
However, this outcome changes if budgetary regimes are introduced into the model as
in Greiner and Semmler (2000) and in Gosh and Mourmouras (2004). Budgetary regimes
are rules to which the government must stick and they imply feedback eﬀects of higher
public debt, so that a deﬁcit ﬁnanced increase in public investment may lead to a smaller
growth rate in the long-run. Although intuitive and realistic, integrating such budgetary
regimes in economic models may seem to be ad hoc.
Another way of bringing a feedback eﬀect of higher public debt into economic models is
to assume that the primary surplus is a positive linear function of public debt, as ratio to
GDP, respectively. Then, deﬁcits today lead to a rise of the primary surplus in the future,
implying that the government has less scope for other, productive, spending. The motivation for this rule was provided by Bohn (1995, 1998) who showed that this policy guarantees that public debt remains sustainable and who also found empirical evidence for this
rule in the US. In Greiner (2007), a similar assumption was integrated in an endogenous
growth model with public capital. There, the question of how much of the tax revenue
must be used for the debt service as well as eﬀects of ﬁscal policy for the model on the bal-

