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Abstract
Economic growth, as stated by Obstfeld and Rogoff (1996), defines the path that
income per capita grows in the long-run. Actually, the welfare of the economy is hugely
associated with growth, since per capita income levels depend on the growth. Public debt
affects the economy not only in the short-run but also in the long-run. The link between
public debt and economic growth constitutes a major point of contention for policymakers.
For this purpose, an endogenous growth model with public debt is examined in the present
study. The goal is to evaluate the relation between public debt and economic growth. Hence,
an analysis of three different scenarios is conducted in which public debt grows at a different
rate compared to the economy's growth rate. Findings suggest that high rates of public debt
are negatively correlated with sustained growth in the long-run.
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Chapter 1: Introduction
Debt influences the behavior of the economy through different channels. On the one
hand, borrowing is useful for households and firms in order to protect themselves in phases
of macroeconomic oscillations. For instance, households by issuing debt can average out
consumption and firms can use it for the purpose of smoothing production and investment.
On the other hand, governments use debt for various purposes. First of all, the use of
public debt allows the state to carry out countercyclical policy in phases of output
fluctuations. This means that governments use it in order to smooth taxation, but also by
issuing debt, the state can average out intergenerational consumption. Additionally,
governments take advantage of borrowing when they use it for productive public spending,
such as investing in public capital. Finally, the existence of public debt enhances the effective
allocation of resources.
The relation between public debt and the welfare of the economy is a major concern
for policymakers. The welfare is highly connected with the growth of the economy since
economic growth affects the way that per capita income grows in the long-run. Economic
growth can cause amelioration in people’s quality of life, contribute to lowering poverty
rates, and enhance the reduction in inequality.
On the other hand, public debt influences the welfare of the economy not only in the
short-run but also in the long-run. Since expansionary fiscal policy in the short-run, i.e.,
primary fiscal deficits and greater levels of public debt, could boost the demand in the shortrun, thus they could positively influence per capita income and output. However, in the longrun high levels of public debt crowd out private investment and decrease output, for the
reason that they create uncertainty to investors and produce expectations for a default.

5

Chapter 2: Literature Review
This section contains a literature review of studies on growth theory and fiscal policy.
Most of them are investigating the factors that affect the growth of the economy over the
long run. The literature on growth theory includes growth models which examine fiscal
policy’s consequences on growth. Moreover, a compelling case is the nexus between public
debt and economic growth. The literature is separated into two segments the growth
models and the empirical studies.

1. Growth Theory and Productive Public Spending

One aspect of the growth theory includes endogenous growth models in which growth
comes from investment in public capital. Barro (1990) in his study, he examines an
endogenous growth model, where the government uses taxation to finance its spending.
Taxation could be either lump-sum taxes or income taxes, and the model supposes a
balanced state budget at any time. In this model, the public sector has the characteristic that
it could cause positive effects in the productivity of the private sector through the
government spending, which brings about a rise in the marginal product of private capital
and thus it generates sustained growth. According to Barro’s results, when the government
uses taxes on income, the growth share of the productive public spending is smaller than in
the case where it uses them in financing other spendings. But on the other hand, he proves
that if the size of the government is large enough, then it is preferable to use taxes on
income than lump-sum taxes. Finally, Barro states that the problem of maximizing the
growth rate of the economy and the issue of maximizing the social welfare are equal.
Futagami et al. (1993) extended Barro’s model and introduced an endogenous growth
model which has productive public capital and private capital stock. Hence, the model
presented by Futagami et al. exhibits transitional dynamics in contrast with the past studies,
and it is characterized by sustained growth in the long-run. According to their results, an
increase in income tax creates two different effects on the economy, one negative and one
positive. The adverse outcome derives from the fact that an increase in the tax rate
6

decreases the disposable income, and therefore it reduces the private investment. But on
the other hand, it increases the productivity of the private sector. Nevertheless, if the
elasticity of output with respect to public capital is constant, then this result does not hold,
and the growth rate of the economy is at its maximum level. Finally, Futagami et al.
conclude, in contrast with Barro ’s results, that the problem of maximizing the growth rate of
the economy and the question of maximizing social welfare are not equal and they do not
have the same income tax.
On the other hand, Greiner and Hanusch (1998) in their study, present an endogenous
growth model incorporating the hypothesis that public spending could be either productive
if it is public investment or contributions to private investment, or non-productive if it has
the form of transfer payments in the households. Greiner and Hanusch observe that
governments with high amounts of non-productive public spending should raise the taxes on
income for the purpose to maximize the growth rate of the economy. Also, in their findings,
they notice that the income tax rate which maximizes the welfare of the economy and that
which maximizes the growth rate are different and the first one is higher than the other.
Greiner and Hanusch concluded that the economy’ s balanced growth rate could raise due to
a reallocation of resources from consumption to private investment. However, they find out
that something like this causes social welfare to decrease because of the decrease in
consumption.

2. Fiscal Policies and Economic Growth

Another critical issue for the growth theory is how fiscal policies affect long-run
growth. Barro and Sala-i-Martin (1992) research the effects of fiscal policies on economic
growth by using different types of growth models. In their study, they demonstrate that
when a fiscal policy influences the incentive for investment positively, then it could cause an
increase in the growth rate of the economy, on condition that private return on capital
which is smaller than the social rate. Also, Barro and Sala-i-Martin prove that it is preferable
for the government to use lump-sum taxes than taxes on income. This proposition holds
when the government offers public services, which could be either private goods or public
goods, and are neither rival nor excludable. Finally, they conclude that in cases where public
7

goods are rival, then the preferable fiscal policy is composed of taxes on income than lumpsum taxes.
Another study that analyzes the relation of fiscal policies and economic growth is the
one conducted by Baier and Glomm (2001). They examine the welfare effects of fiscal
policies in an endogenous growth model, and they include the assumption that the
government’s revenues derive either from taxes on labor income or taxes on income profits.
The primary hypothesis of their model is that the government spending goes, on the one
hand, in investment in public capital and, on the other hand, in lump-sum transfers in
households. The first of their finding is that the elasticity of substitution between public and
private capital is very crucial for the growth and the welfare of the economy. In addition,
Baier and Glomm investigate the nexus between the welfare and the number of revenues,
which are allocated between public investment and public services. They conclude that
when the government uses most of its revenues in public financing, then the economy
achieves the maximum level of welfare. Moreover, the growth rate could be greater if the
government taxes the income profits more than the labor income. Finally, their model
results that if the elasticity of substitution of private and public capital is small, the economy
should have higher taxes on income profits than taxes on labor income.
Park and Philippopoulos (2002) examine an endogenous growth model supposing that
public spending, which goes in public consumption and public production, is financed
through taxes on capital which are distortionary. The model investigates the growth effects
of fiscal policy, which is divided into two parties, the capital taxation and the number of
revenues which are used by the government to finance public services, i.e., public
consumption and public production. Furthermore, Park and Philippopoulos prove that the
equilibrium of the economy in the long-run is unique and that there exists Balanced Growth
Path for consumption and capital which implies that they have the same growth rate in the
long-run. Finally, they conclude that the optimal fiscal policy in the long-run is unique and so
does the amount of taxes which are used to finance public services.
Some other study by Park and Philippopoulos (2003) presents an endogenous growth
model in which they incorporate the assumption that public spending could be either public
consumption either public production. Moreover, public spending is financed by
distortionary taxation on capital. Park and Philippolpoulos prove that there exist two
equilibria for the economy, where consumption and capital have the same growth rate. One
8

equilibrium exhibits high growth rates in the long-run, and it is related to low amounts of
taxation. However, the other equilibrium has low growth rates in the long-run, and it links
with high levels of taxation. Hence, the model presents global indeterminacy. By numerical
simulations, the authors prove that the equilibrium of high growth is locally indeterminate
and the equilibrium of low growth is locally determinate. The indeterminacy happens
because fiscal policy creates externalities to individuals and affects their expectations. As a
consequence, the government is not able to deal with the expectations coordination
problem.
Park and Philippopoulos (2003) introduce an endogenous growth model, and they
include the hypothesis that public spending could be either productive in the form of public
spending or non-productive in the form of redistributive transfers and public consumption.
Additionally, the government uses distortionary taxation in order to finance public spending.
Hence, when fiscal policy is exogenous, there exists an inverse U relation which connects the
growth of the economy and the taxes on capital. For instance, if capital taxation rises then
this fact will cause an increase in the growth rate. According to their results, there exists an
optimal fiscal policy for government, which ensures that the government’s revenues are
optimally distributed in non-productive and productive public spending. This fiscal policy
creates a Balanced Growth Path for consumption and capital. This means that in the longrun consumption and capital have the same positive growth rate. Finally, Park and
Philippopoulos state that redistributive transfers in combination with the moral hazard
behavior create income inequality, despite the fact that individuals may have the same
characteristics but different rates of consumption and saving, they end up having similar
rates of consumption and capital.
Economides and Vassilatos (2008) examine an optimal fiscal policy, where the
government uses tax revenues to finance public consumption, transfer payments and
investment in public capital. They prove that optimal fiscal policy does not include positive
transfer payments in households. In particular, it is optimal to use negative transfer
payments which constitute a form of lump-sum taxation. In this case, the government
achieves to manage the distortions. However an optimal fiscal policy contains a mix of lumpsum taxes and distortionary taxation on income, but a government which discounts the
future more than the present should increase lump-sum taxation and investment in public
capital and reduce taxes on income. Additionally, Economides and Vassilatos prove that in
9

the case that tax revenues used for transfers are given exogenously, then an increase in
transfer payments lead the growth rate to decline. This happens because an increase in
transfer payments creates the need for a decrease in public investment and an increase in
income taxation. Hence, these produce a negative effect on the growth of the economy.

3. Public Debt and Economic Growth

In the last section, they analyzed growth models which contain the hypothesis that the
public sector does not always have a balanced state budget, but it has public debt.
Turnovsky (1995) examines the welfare and growth effects of taxes on consumption and
income taxes. He uses an endogenous growth model and incorporates the assumption that
the public sector has revenues from income taxation, taxes on consumption and from issuing
bonds. Under the Turnovky’s hypotheses, the model indicates that if the consumption is not
taxed then the public sector will end up being a lender to the private sector. On the other
hand, he proves that when the consumption is taxed then the public sector results in being a
debtor. Additionally, the optimal size of consumption taxation and the optimal size of
income taxation seem to be related to the externalities which are created by public spending
on the returns to capital. Finally, Turnovky concludes that the externalities are related to
the size of public expenditure and the level of congestion.
Greiner (2008) extends the model by Futagami et al. (1993) and includes public debt.
He assumes that public debt is sustainable if and only if primary surplus and public debt have
a positive linear relation. According to Greiner’s results, the government has to use the taxes
in order to service the debt and for achieving a sustainable, balanced growth path for the
economy. Additionally, he proves that how the primary surplus reacts to changes in public
debt affect the sustainability of the balanced growth path and that it, also, depends on the
tax revenues which the government uses for public investment. Furthermore, Greiner
observes that a relatively high public debt could cause a reduction in productive public
spending because of the need for a higher primary surplus.
In the study conducted by Ghosh and Mourmouras (2004), an endogenous growth
model with public borrowing is presented. They make a welfare analysis of fiscal rules under
two budgetary regimes. They start with a case in which the government follows a fiscal rule
under which the borrowing of the public sector is only possible through the Dynamic
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Government Budget Constraint (DGBC). Next, they suppose that the public sector uses the
Golden Rule of Public Finance (GRPF). Ghosh and Mourmouras find out that under the DGBC,
the ratio of public capital to private capital, which maximizes welfare, is higher than that
under the GRPF. As a result, this means that when the followed policy is the GRPF, there
exists smaller inefficiency in the economy and hence the problem of accumulating public
capital due to over-investment decreases. Finally, they conclude that the welfare on the
steady state is lower under the GRPF. This happens because the government is constrained
and borrows less, which leads the interest rates to fall and the growth to be less than that
under the DGBC.
Another study that explores how public debt influences the growth of an economy is
the one by Brauninger (2005). Brauninger uses an overlapping generations model to search
the link between public debt and growth, and he includes the assumption that budget deficit
is kept constant at a critical level and that there exists a threshold for the rate of public debt
to capital. He proves that if the economy has a deficit which is lower than the critical level
and the rate of public debt to capital is below the threshold than public debt, capital and
output have the same growth rate. But in the case that public debt to capital is over the
threshold, then the growth rate of capital is negative, and capital converges to zero in the
long-run. The last of his findings is that if the deficit is superior to the critical level, then the
capital in the finite time horizon converges to zero.
Yakita (2008) examines a case in which the government runs budget deficits under the
Golden Rule of Public Finance in an overlapping generations model. The goal of this study is
to investigate the sustainability of fiscal policies considering the existence of growth effects
when the government finances public investment through deficits. Yakita makes the
assumption that public investment to GDP ratio is kept constant over the time and, also, the
debt finance of investment in public capital is fixed by the government and that the rate of
tax revenues is adjusted in order to be sufficient with the government’s budget constraint.
She concludes that there exists a threshold for the initial public debt which guarantees that
deficits will be at a sustainable level for the economy. But if public debt exceeds the
threshold, then the followed fiscal policy is no longer sustainable as well as the balanced
growth.
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4. Fiscal Policies and Economic Growth: Empirical Results

A significant part of the literature evaluates the effects of fiscal policies on the welfare
of the economies. This section analyzes empirical studies on how economic growth is
affected by fiscal policies.
Blanchard and Perotti (1999) examine how fiscal shocks, i.e., shocks due to changes in
public spending and taxation, impact on the activity of the economy. According to their
findings, an increase in public spending creates a positive effect on private consumption, as
imports and exports present a positive effect on the increase in public spending. On the
other hand, a rise in taxation causes negative effects in private consumption. Furthermore,
investment decreases due to the rise in taxes while imports and exports are affected
negatively, although the negative effects are minimal. Moreover, Blanchard and Perotti
prove that a fiscal expansion under the assumption of a balanced budget crowds out private
investment in both scenarios of an increase in government expenditure or a decrease in
taxes. In conclusion, an increase in public spending has positive effects on output, and an
increase in taxation leads the output to fall.
In the study conducted by Malley et al. (2002), the validity of an endogenous growth
model with fiscal policy is presented and examined, with the real data. The model
incorporates the assumption that tax revenues are used to finance public production and
public consumption. Malley et al. prove that optimal fiscal policy consists of constant tax
rates, constant private and public consumption, constant private capital and constant public
production services. The empirical analysis of the model includes the use of data from 22
OECD economies during 1960-1996. Malley et al. prove that the data do not confirm the
theoretical model. This means that it is not optimal for the government to hold the tax rate
constant under the need of manipulating distortions on growth. Therefore, the hypotheses
of the model conflict with the data and there exists the need for assumptions which include
bounded rationality, myopic behavior or non-benign politicians.
In the study presented by Angelopoulos et al. (2006), it is examined how public
spending and taxation affect the growth of the economy. They analyze the effects on growth
in 23 OECD economies during 1970-2000, and they conclude that the share of productive
12

public spending is correlated with higher rates of growth. In their findings, the tax rate and
the size of the public sector, i.e., the ratio of government expenditure to GDP, are negatively
related to the growth rate of the economy. Moreover, Angelopoulos et al. find that the
income taxation on capital is correlated positively with the growth, but this relationship is
not significant. According to their results, the growth has positive impacts from taxation on
corporate income. Finally, in the case of disaggregated taxation, taxation on labor income
has negative consequences for the growth rate of the economy.
Angelopoulos and Philippopoulos (2007) test how the growth rate of a country is
depended on the fiscal policy. They examine effects on growth by using data for Greece
during 1960-2000. The first outcome of their research is that if the rate of public
consumption to GDP is significant and this is the way to measure the public sector, then a
large public sector creates negative effects on growth. Furthermore, wages and transfer
payments which constitute government expenditure for the public sector have negative
impacts on growth. According to Angelopoulos and Philippopoulos, the productivity of the
public sector is a very significant issue for the growth of the country. They find that if the
quality of public capital becomes worse than that in the previous year and the size of the
public sector is large, then this hurts the growth of the economy. But what is significant for
growth is the relation between productivity and size, not only the size of the public sector.
Finally, they declare that investment in the public capital could help the growth or the
amelioration of the quality and the productivity of the public sector.
Angelopoulos et al. (2008) in their study, investigate the link which connects the size of
the public sector and the growth of the economy and especially the productivity of the
public sector. For testing this, they use a sample of 64 emerging and advanced economies
over 1980-2000. They come to the conclusion that when the ratio of public consumption to
GDP is the measure for the size of the public sector, then the link between the size and the
efficiency can be used to describe the connection between the size of the public sector and
the growth rate of the economy. Angelopoulos et al., also, show the existence of an efficient
point under which the relation between size and growth is negative. Moreover, they state
that in most economies of the sample the correlation between the size of the public sector
and the growth rate of the economy is negative. In the end, they conclude that the
important issue for growth is defined to be the link between the size and efficiency of the
13

public sector but on the other hand amelioration the effectiveness of the public sector is a
demanding case.

5. Public Debt and Economic Growth: Empirical Results

This section presents empirical studies that have been made for the relationship
between public debt and economic growth, and they confirm the negative correlation
between the two. A starting study is the one by Barro (1980), who analyzes the
consequences of public debt shocks on output and unemployment rate. According to Barro a
part of the public debt is due to fluctuations of variables in business cycles, public spending
or expected inflation. He finds that expected inflation and the growth of nominal debt are
correlated with a one-to-one relationship. This means that a rise in expected inflation leads
to an increase in current interest payments. Furthermore, Barro states that the growth of
real public debt and the growth rate of real income have, also, a one-to-one relationship.
Another result of the study is that public debt shocks have expansionary impacts on the
unemployment rate and the output.
On the other hand, Reinhart and Rogoff (2010) in their study explore how high public
debt connects with growth and inflation. Their findings are that at normal rates of public
debt the relation between public debt and growth is weak, while in economies where public
debt exceeds the 90 percent of GDP the growth is less by 1 percent. This result holds in both
emerging and advanced economies. According to Reinhart and Rogoff, the effects of public
debt on economic growth is due to the behavior of market interest rates when public debt
increases very much. Hence an increase in interest rates is related to fiscal adjustment or
default. Nevertheless, they reveal a correlation between public debt and inflation but only
for advanced economies, because inflation is related to the cost of public debt service.
Finally, they state that if gross external debt, which contains both public and private debt,
exceeds the 60 percent of GDP then the growth rate reduces by 2 percent, but this holds
only in emerging market economies.
Baldacci and Kumar (2010) examine the correlation between public debt, fiscal deficits
and government bond yields. First, they analyze the channels through which fiscal deficits
14

and government debt affect yields. The first channel is through the national savings because
when the public sector has fiscal deficits, this creates a reduction in national savings and,
also, boosts the aggregate demand to increase. Hence there exists an excess supply of public
debt which creates a rise in real interest rates. The second channel is the one which is
related to the uncertainty in the markets that the public sector will not be able to service its
debt, and as a result, government bond yields rise. The third channel is through higher
inflation expectations; thus nominal bond yields increase because they include inflation
premia which increase. Baldacci and Kumar find that both in advanced and emerging market
economies nominal bond yields increase because of the existence of fiscal deficits and
government debt. More specifically, if the fiscal deficit increases by 1 percent of GDP, this
creates a rise by 17 basis points in bond yields. Furthermore, if the public debt to GDP ratio
increases by 1 percent then bond yields rise by 5 basis points. Finally, they state that
servicing public debt cost increases by 1.5 percent of GDP, when public debt increases by 20
percent of GDP in advanced economies.
In the study presented by Cecchetti et al. (2011), it is examined if public debt,
household debt, and corporate debt are harmful to growth. They use data for 18 OECD
economies during the period 1980-2010. They find that there exists a critical level at 85
percent of GDP for public debt and in the case where public debt exceeds this threshold then
this affects the economic growth negatively. In particular, they prove that a 10 percent
increase in public debt decreases the growth rate by 1/10 of 1 percent. Cecchetti et al. state
that this creates a vicious cycle where public debt increases more due to the fall of growth.
As a consequence there exists a need for the public sector to reduce the level of public debt
and to use a more effective fiscal policy. Finally, they state that for the corporate debt the
critical level is over 90 percent of GDP, while for household debt is at percent of GDP.
Furthermore, Kumar and Woo (2012) examine the influence of public debt on the
growth rate of real GDP in advanced economies and emerging market countries over 19702007. They investigate the possibility where, in some cases, high rates of public debt have a
negative impact in the growth but on the other hand the low rates of growth, also, result in
high public debt. Kumar and Woo observe that the initial level of public debt and the growth
rate of the economy have an opposite relation, but the negative impact on growth is higher
for the emerging countries. According to their results high public debt is related negatively
15

with the growth but through a nonlinear relationship. Lastly, they state that an increase of
about 10 percentage on the initial level of public debt results in a decrease of about 0.4
percentage in the investment and this negative effect is even more significant in the
emerging market economies.
Reinhart et al. (2012) conduct research and investigate the relation between high
public debt, growth and interest rates. They evaluate the impact of 26 episodes of public
debt overhang during 1800-2011, where the ratio of public debt to GDP overshot the 90
percent for over 5 years. One of their findings is that the most episodes fall together with
lower growth rates by 1.2 percent, in comparison with the cases in which public debt to GDP
ratio is lower than 90 percent, and the growth rate is 3.5 percent per annual. Reinhart et al.
state that the economies which have low growth rates are likely to result in notable amounts
of public debt and this will cause lower growth. Moreover, they find that if an episode of
public debt overhang has a duration of 5 years, then it is possible to reach 10 years or more.
Nevertheless, in some cases, they notice that high public debt neither causes a financial
crisis nor does it influence the values of real interest rates. Finally, Reinhart et al. point out
that a loss of 1 percent of the growth rate could cause important negative effects on the
total output of the economy.
Cherif and Hasanov (2012) analyze the consequences on public debt which are caused
by the austerity or by the inflation and finally by the growth shocks by using a sample of US
data for the period 1947-2011. They infer that the shocks of primary surplus and public debt
have an inverse relation, i.e., the shocks create reductions in public debt. Also, they state
that during a recession, the ratio of public debt could be increased due to an austerity shock.
This occurs because in a weak economy an austerity shock produces more risks. Cherif and
Hasanov prove that public debt decreases as a result of a positive shock of growth, while an
inflation shock entails a higher ratio of public debt because the interest rates increase and
hence the growth rate reduces. Eventually, they conclude that public debt reduces due to a
positive growth shock and that when the growth rate of the economy rises by 1 percentage,
this causes a decrease in public debt about 1.5 percent the 3 following years.
Economides et al. (2012) examine the welfare effects of the size of the public sector in
the euro area economies, i.e., how a smaller public sector influences the welfare of the
16

economy. A smaller public sector is referred to a decrease in the public sector or a reduction
in government expenditure. They include the assumption that the labor force is separated
between employees in the private sector and the public sector. Also, the welfare effects are
divided in aggregate which is referred in per capita output and in distributional implications
which are related in the inequality of income between public and private sector. One of their
findings is that if government expenditure is reduced by 1 percent or public debt is reduced
by 60 percent during a period of 10-15 years or public spending is financed by taxation on
capital then the welfare of the economy and the welfare of the employees gain in every
sector. Also, they find that the labor force in the private sector is benefited more from a
decrease in government spending than a case with only debt restructuring. However,
employees in the public sector lose with a reduction in government spending because their
wages decrease. On the other hand, debt restructuring requires an increase in current
taxation which creates negative effects on consumption. Economides et al. state that it is
more beneficial for the government to use taxation on capital than labor income tax or taxes
on consumption during a period of fiscal consolidation. Finally, they conclude that the key
issue for the welfare of an economy is the policy mix of fiscal policy in conjunction with the
size of the public sector and not only a smaller public sector.
Mencinger et al. (2014) examine the effects of public debt in long-run economic
growth for 25 member states of EU during 1980-2010. They separate the sample of
countries into two groups, the old member states for the period of 1980-2010 and the new
for 1995-2010. As reported by Mencinger et al. there exists a non-linear effect for GDP
growth created by public debt. More specifically, they indicate that public debt is correlated
with economic growth with a reverse U-shaped relation. Hence, there exists a threshold for
public debt and growth, where for levels of public debt lower than the threshold, the effects
on growth are positive whereas for levels greater than the threshold the effect is negative.
They determine that the threshold for public debt to GDP ratio is between 80 percent and 94
percent for the old member states and at 53 percent to 54 percent for the new member
states of the EU.
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Chapter 3: Public Debt in an Endogenous Growth
Model with Productive Public Spending and Full
Employment
This section analyzes an endogenous growth model with productive public spending
and public debt. In this chapter it is studied how public debt and public deficits react when
they are used to finance public investment in a productive way using the approach by
Futagami et al. (1993), incorporating public deficits as in Greiner (2008b). In this model,
there are three sectors in the economy: the households, the productive sector and the
government. The household sector has one representative household and the productive
sector has one firm which behaves in a competitive way. The primary surplus to GDP ratio is
associated with the debt to GDP ratio with a positive function since this is the case for the
sustainability of public debt.

1. The problem of Households

The representative household maximizes a logarithmic utility function,
which is derived from consumption in an infinite horizon, constrained by the household’s
budget. The utility function is increasing,
Inada Conditions,

, concave,

and

, and satisfies the

. In addition, the household

supplies inelastically one unit of labor, L.
The household’s maximization problem:
subject to
where W expresses the wealth of the economy and is equal to W=B+K, where B is the public
debt and K is the private capital. Moreover, ρ is the rate of time preference, w the wage
rate, r the interest rate, π is the profits of the firms and

is the tax rate in income,

which is constant.

18

Current value Hamiltonian:

where λ is the current-value costate variable.
Necessary and sufficient conditions:

The Euler Equation shows the intertemporal rate of substitution for consumption between
two periods.
Transversality condition
The transversality condition is expressed in terms of the current-value costate variable, λ,
and it secures the existence of a time path on which assets and consumption follow the
same growth rate and the necessary optimality conditions are adequate.

2. Firms Problem
The Cobb-Douglas production function:
Where
The Cobb-Douglas production function is characterized by the fact that the elasticity
of substitution between private capital (K) and public capital (G) is equal to 1. This also
means that the share of private capital to national income is equal to (1-α), and the share of
public capital to national income is equal to α. Y is the total output/ national income of the
economy, households supply one unit of labor, L=1, and β is the labor share. In a competitive
environment, the capital is paid its marginal product which is the interest rate and the labor
is paid its marginal product, ergo according to the aforementioned the wage rate. Then:

The profits of the representative firm are given by:
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3. Government
The government finances public investment

and public consumption

through

household income taxation and bond issuance. The accumulation of public debt in
continuous time is:

Where B is public debt,

the change in public debt, r the interest rate, τ the taxation and S

the primary surplus exclusive of interest rate payments.
The government’s intertemporal budget constraint requires that the initial public debt
has to be equal to the net present value of the expected primary surpluses. According to
this, the government’s budget constraint is given by:

Where equation (10) is a no-Ponzi game condition and it states that the present level of
public debt has to converge zero in the long run.
The primary surplus to GDP ratio:
11)

Where

is a constant which defines how the primary surplus reacts due to changes in

GDP, when the level of public debt stays unchanged, and

is also a constant, which

denotes the reaction of the primary surplus to changes in public debt. Using equation (9)
and (11) and setting

,then:

Public investment’s equation:
Because of:
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Where

, then the evolution of government spending:

4. Competitive Equilibrium and Balanced Growth Path
4.1 Competitive Equilibrium

The Competitive equilibrium of the economy consists of a path of consumption,
private capital, public capital and public debt,
prices

and a path of

such that, the representative household maximizes utility
, the representative firm maximizes profits

government’s budget constraint

, and the
is satisfied by

Moreover, all the constraints are fulfilled and the markets clear.
Using equations (4), (5), (8), then the growth rate of consumption:

Proof see the Appendix

Using (2) and (12), the resource constraint of the economy:

Proof see the Appendix

Then, the economy’s competitive equilibrium is determined by the equations (12), (14), (15)
and (16) and the transversality condition of the household.
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4.2 Balanced Growth Path

A Balanced Growth Path is defined as a long-run equilibrium path for the economy in
which the growth rate of consumption, private capital and public capital is the same strictly
positive constant rate, that is

, and they analyzed three scenarios:

, in this scenario the government has a balanced budget, so that the change
in public debt tends to zero in the long term.
in this case, the government
has deficits and the growth rate of public debt is positive, but it converges to zero in the
long-run because the growth rate of debt is smaller than the growth rate of output, capital
and consumption.
this scenario implies that there are always deficits and public
debt has the same growth as consumption, capital and government spending.
In order to examine the behavior of the economy on the Balanced Growth Path, I
examine the following system, defining government spending over capital as

, then the

differential equation is:

Proof see the Appendix

Setting

the differential equation of the public debt becomes:

Proof see the Appendix

Setting
τ

, the differential equation that describes consumption is:
α

α

ρ

τ

α

α

Proof see the Appendix
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5. Dynamic Behavior of the Model
5.1 Balanced Budget Scenario

For Balanced Budget Scenario there exists a unique saddle point stable Balanced
Growth Path. To prove this I set

and

because this is the case if

. So that

Steady state for consumption, debt and government spending in scenario (i) is
obtained by setting
By setting

.
:

Setting

in equation (19):

Proof see the Appendix
Defining

Consequently, there exists a unique Balanced Growth Path.
The growth rate of the economy is given by:

To examine if there exists saddle point stability, I compute the Jacobian matrix at the
steady state of the economy:

Proof see the Appendix
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To show saddle point stability, I need the determinant of the matrix to be positive:

Where

Accordingly, detJ>0 and there exists a Balanced Growth Path, which is saddle point
stable. Saddle point stability ensures that there exists an initial value of

such that the

economy converges to the Balanced Growth Path in the long-run.

5.2 Scenario with public deficits and positive growth rate of public debt

In a scenario with public deficits, there exists a unique saddle point stable Balanced
Growth Path if

. To prove this I set

strictly positive value. The hypothesis that

and

could take any

means that

has to be

relatively high, hence public debt does not grow too much and there exists sustained growth
in the economy. But on the other hand,

should not be too high because if it were then the

public capital would not be enough for the existence of sustained growth.

Steady State values for consumption, debt and government spending:

Proof see the Appendix

The growth rate:

The growth rate of public debt:

Proof see the Appendix
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The Jacobian matrix:

Proof see the Appendix
In order to show saddle point stability, I need the determinant of the matrix to be
positive:

Where

Accordingly, detJ>0, because of

and there exists a Balanced Growth

Path, which is saddle point stable. Saddle point stability ensures that there exists an initial
value of

such that the economy converges to the Balanced Growth Path in the long-run.

5.3 Scenario with permanent deficits and where public debt has the same growth
rate as consumption, private capital and public capital

This scenario is obtained by deficits and the growth rate of public debt is the same as
the growth rate of consumption, capital and government spending:

The ratio of public debt to private capital in the last scenario is given by:

Proof see the Appendix

Where

gives public debt to private capital in the Balanced Growth Path. Then the

reaction coefficient of the primary surplus to variation in GDP ( ) needs to be smaller than
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the tax rate (τ) for public debt ( ) to be positive or could be larger than the tax rate (τ) for
public debt ( ) to be negative. Thus, for values of

which are larger than τ, sustained

growth is possible if and only if public debt is negative, which leads the state to be the
creditor. This also means that the government avoids to do a lot of public investments, but it
uses the negative public debt/ stock of wealth to finance them in a productive way. As a
consequence, sustained growth is not feasible in the long-run when public debt has positive
values.

5.4 Growth Effects of Public Investment financed by Deficits

The purpose of the last section is to examine the relationship between a public deficit
which is used to finance public investment. Hence, this could generate higher growth rates
and decreasing public debt ratios. For the numerical solution, I set the share of public capital
to output equal to 0.75 (α=0.75) as in Barro and Sala-i-Martin (1995). The rate of time
preference is set at 0.96 (ρ=0.96) as in Economides et al. (2012). The income tax rate is 0.1
(τ=0.1), the coefficient of primary surplus in changes in public debt is set at 0.05 ( =0.05)
and ω at 0.1 as in Greiner and Fincke (2009). In order to analyze the link between public
investment, which is financed by deficits, and the growth rate, I use different values for
parameter

which represents the reaction of primary surplus in changes in GDP. According

to theory, when public investment is financed by public deficits, this is represented by a
reduction in .

x
c
b
g

=0.005
6.9763
3.8801
0.0236
0.0058

=0.0025
6.9778
3.8693
0.0118
0.0060

=-0.0025
6.9810
3.8476
-0.0118
0.0063

=-0.005
6.9825
3.8368
-0.0236
0.0065

The results confirm that as primary surplus falls because it finances productive public
spending, public debt, also, falls and the growth rate of the economy raises. For negative
values of , public debt becomes negative which is the key for balanced growth rates in the
long-run. It, also, implies that the public sector is now a creditor and it has created a stock of
wealth.
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Chapter 4: Case Studies
The case of Argentina
1. The Debt Crisis

The Argentina debt crisis arose back from the decade of 1990. Early in 1990, the
government of Argentina decided to adopt a fixed exchange rate between the peso and the
US dollar, which was called the Convertibility Regime. This happened with the purpose of
fighting big inflation rates and stabilizing the Argentine economy. In the beginning, the
country’s economic performance was prosperous. Nevertheless, in the late part of the
decade, the economy came in a deep recession period which, eventually, resulted in a
breakdown in December of 2001.
There exist several reasons which led to the collapse of the Argentine economy. First
of all, many developing countries, such as Brazil and Russia, faced an economic crisis which
brought Argentina in an unfavorable position with no access to financial markets.
Furthermore, an appreciation of the exchange rate happened with respect to the dollar,
which led prices of goods to decrease; thus, the competitiveness of Argentina deteriorated.
All these in combination with the fact that the government did not have the option to
manipulate the currency because of the fixed exchange rate regime resulted in inefficient
operations from the government.
One other reason which led Argentina to the debt crisis was the pro-cyclical fiscal
policy. As a consequence of that, when the economy entered the recession period, public
debt started to increase very much, and it was hard for the state to handle the debt and to
roll-over it. Even though the government tried to stabilize the economy, decelerate the
evolution of public debt, and manage the exchange rate, it had great difficulty handling all
three. Finally, in late 2001, Argentina defaulted, and the fixed exchange rate between peso
and US dollar was abandoned.
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2. The Restructuring of Public Debt

The debt restructuring for Argentina started in November 2001, when there occurred
an exchange between government bonds owned by domestic investors with collateralized
bonds. The face value of the government bonds reached 41 billion in US dollar, and they
were replaced by loans which were guaranteed by taxation in financial transactions. By
doing this, the Argentine government achieved to reduce interest rate payments and extend
bond maturities, with Net Present Value losses of 26 percent. Despite this, one month later
Argentina failed to pay its external obligations and defaults. The level of nonpayment debt
reached 66 billion in US dollar.
A few months later, the state converted the collateralized bonds from dollars to pesos.
Bonds were exchanged from 1 dollar to 1.4 pesos. This led the defaulted debt for domestic
investors to reach 21 billion in US dollar. Therefore, the total amount of debt went up to
99.5 billion in US dollar.
In January 2005, after some negotiations, the government of Argentina gave an offer
to investors, which provided them with three options. The first was to exchange their bonds
at par with some new bonds with 35 years maturity and 3.2 percent coupon. The second was
to exchange them with a discount of 66 percent, 30 years maturity, and a coupon of 8.28
percent. The last option was that they could get bonds in peso with 42 years maturity and
3.31 percent coupon.
The result of these actions was that the total amount of public debt which was
exchanged reached 82 billion in US dollar. By doing this, Argentina achieved to reduce public
debt obligations from 148 percent of GDP in 2002 to 72 percent of GDP in 2005.

3. The Recovery from the Crisis

The years following the default, the restoration of Argentina’s economy was very
successful. Between the years 2002 to 2005, the GDP growth rate was up to 9 percent, and
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in 2005, the level of real GDP was the same as before the recession. These were results from
improvements in the trade sector, i.e., rise up to 10 percent among 2002 to 2004 and from a
rise in the price of Argentina’s goods. Moreover, Argentina gained back access to financial
markets; hence, it presented amelioration in the problem of liquidity. Finally, the years
following the economy presented a current account surplus of 5.1 percent of GDP in 2002
and 5.8 percent of GDP in 2003.
Another critical factor which helped the recovery from the crisis was the
improvements in the state budget section. The primary surplus rise to 5.1 percent of GDP in
2004 and to 4.4 percent of GDP in 2005. The presence of primary surpluses in combination
with a restructuring in public debt led the level of debt to fall from 148 percent of GDP in
2002 to 72 percent of GDP in 2005.
But there existed some defects in the economy. First of all, Argentina did not make any
progress in the execution of changes in institutional and structural policies. Additionally,
monetary policy was not so successful. Even though the exchange rate depreciated by 300
percent, inflation rose up to 10 percent in 2005.

The case of Dominican Republic
1. The Debt Crisis

Dominican Republic entered a period of depression in 2002. The difficulties for the
economy started when one of the most important bank, the Banister bank, faced liquidity
problems. In order to solve the problem, Central Bank intervened for the first time. But
Banister bank continued to face problems, and in 2003 it bailed out in its deposits. This
caused concerns to people about the economic situation; hence, it caused serious bank-runs
to other banks, so the economy had significant liquidity problems.
Because of the expansionary monetary policy of the Central Bank, the economy
started to present high inflation rates. High inflation rates, in combination with bank-runs,
generated capital outflows of Dominican Republic. Capital outflows led to a currency crisis in
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consequence of the fact that exchange reserves decreased, thus peso depreciated with
respect to US dollar. The deprecation rates for peso were about 66 percent in 2003 and 56
percent in 2004.
Furthermore, the currency crisis in Dominican’s Republic economy together with the
banking crisis provoked a sovereign debt crisis. As a result of the bail-in of the Central Bank
and the effects from the depreciation of the peso, public debt increased from 27 percent in
56 percent in 2003.
Finally, the situation of the country’s economy deteriorated more because of the
negative impacts on tourism due to the facts of September 11. Then also the Balance of
Payments worsened, and the economy was under strain.

2. The Restructuring of Public Debt

The period of restructuring for the Dominican’s Republic public debt started in 2004.
Until then, due to the liquidity problems, the country had accumulated significant levels of
arrears to the investors. The restructuring contained a renegotiation on the terms of the two
government bonds owned by international investors. The first suggestion was the maturity
to be extended by 5 years. The second one was the capitalized interest payments. The
consequences of this suggestion were a loss in Net Present Value of 1 percent and some
liquidity for the government.
Additionally, the accumulated arrears to international commercial banks were up to 45
million in US dollar. Hence, there existed the need for renegotiation. By the end of 2005, the
government had negotiated almost 198 million in US dollar. This resulted in a moratorium
for Dominican Republicans and without loss in Net Present Value for investors.
A second deal was signed in 2005 which included the restructuring of a 137 million in
US dollar of bilateral debt. The new pact contained, also, bonds with maturity in 2005.
Finally, the level of the restructured debt reached at 1628 million in US dollar, i.e., 7 percent
of GDP.
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3. The Recovery from the Crisis

After the restructuring of the debt, the restoration of the economy was very
successful. The growth rate of the economy was at 9.3 percent in 2005 and up to 10 percent
in 2006. Moreover, the state budget presented primary surpluses after 2005. The high
inflation rates decreased to 7.4 percent in 2005 and up to 5 percent in 2006. In addition to
this, the economy had significant levels of capital inflows; thus, the county’s financing needs
were covered, and the liquidity problems were solved.
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Chapter 5: Conclusions
The welfare of the economy is highly connected with economic growth. Hence,
economic growth constitutes the key for policymakers in order to reduce income inequality
and poverty rates and to improve people’s standard of living.
Issuing debt is a very effective tool, which is used from agents of the economy in
different ways but with the purpose of maximizing their intertemporal welfare. Individuals
use the choice of borrowing for protection purposes in cases of economic fluctuations. On
the other hand, governments issue debt in order to average out taxation or for smoothing
consumption in the long-run.
The link between public debt and the economy’s welfare causes concerns not only to
individuals but also to policymakers. This study examines the link between public debt and
economic growth, hence the link between public debt and individual’s welfare. As regards
the consequences of public debt in economic growth, according to the results from the
literature, it arises that significant levels of public debt are negatively related to the
economy’s welfare in the long-run. Significant levels of debt could cause a boost in the
demand side of the economy in the short-run; thus, they could generate positive effects in
output. Nevertheless, in the long-run great rates of debt have a negative impact on private
investment; thus, they reduce output.
The present study examines the link between public debt and economic growth
through an endogenous growth model with productive public spending and full
employment. In this model, the government has the option of borrowing through issuing
government bonds. According to the findings, there exists a Balanced Growth Path, which
leads the economy to the steady state. Finally, it is proved that when public spending is used
in a productive way, then the level of public debt is reduced and the growth of the economy
rises.
To sum up, it is clear that issuing public debt could help governments in the short-run
to manage macroeconomic fluctuations and shocks that hit the economy. However, over the
long-run it is imperative that public debt should be at sustainable levels in order to generate
positive growth rates.
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Appendix
Equilibrium Conditions and the Balanced Growth Path
Competitive Equilibrium

Using equations (4), (5), (8), then the growth rate of consumption:
(5)

Using (2) and (12), the resource constraint of the economy:
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Balanced Growth Path

In order to examine the behavior of the economy on the Balanced Growth Path, I
define government spending over capital as

, then the differential equation is given by:

Setting

the differential equation of the public debt becomes:

Setting

, the differential equation that describes consumption is:
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τ

α

α

ρ

τ

α

α

Dynamic Behavior of the Model
Balanced Budget Scenario

For Balanced Budget Scenario there exists a unique saddle point stable Balanced
Growth Path. To prove this I set

and

because this is the case if

. So that

Steady state for consumption, debt and government spending in scenario (i) is
obtained by setting

Setting

.

in equation (19):

Defining

Consequently, there exists a unique Balanced Growth Path.
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The growth rate of the economy is given by:

To examine if there exists saddle point stability, I compute the Jacobian matrix at the
steady state of the economy:
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To show saddle point stability, I need the determinant of the matrix to be positive:

Where

Accordingly, detJ>0 and there exists a Balanced Growth Path, which is saddle point
stable. Saddle point stability ensures that there exists an initial value of

such that the

economy converges to the Balanced Growth Path in the long-run.

Scenario with public deficits and positive growth rate of public debt

In a scenario with public deficits, there exists a unique saddle point stable Balanced
Growth Path if

. To prove this I set

and

strictly positive value. The hypothesis that

could take any

means that

has to be

relatively high, hence public debt does not grow too much and there exists sustained growth
in the economy. But on the other hand,

should not be too high because if it were then the

public capital would not be enough for the existence of sustained growth.
Steady

State

values

for

consumption,

debt

and

government

spending:
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The growth rate:

The growth rate of public debt:

The Jacobian matrix
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In order to show saddle point stability, I need the determinant of the matrix to be
positive:

Where

Accordingly, detJ>0, because of

and there exists a Balanced Growth

Path, which is saddle point stable. Saddle point stability ensures that there exists an initial
value of

such that the economy converges to the Balanced Growth Path in the long-run.

Scenario with permanent deficits and where public debt has the same growth
rate as consumption, private capital and public capital

This scenario is obtained by deficits and the growth rate of public debt is the same as
the growth rate of consumption, capital and government spending:
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