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This paper investigates the relationship between government spending and private consumption. The
general framework is a cointegration approach of Ogaki (1992) used to estimate the intratemporal elasticity
of substitution between government and private consumption in a panel of 15 European countries. Recently
developed non-stationary panel methodologies that assume cross-section dependence are applied. Results
indicate an Edgeworth substitutability between private and public spending.
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1. Introduction

The relationship between public and private consumption has
come to play an important role for theoretical and empirical models
that form the mainstream paradigm in contemporary macroeconom-
ics and public finance. The issue whether public and private
consumption are complementary or substitute goods is not without
merit. To give an example that underscores the need for an empirical
answer, Djajic (1987) shows that for a thorough understanding of the
fiscal policy effects of government spending it is of crucial importance
to know whether the public and private consumption goods are
independent, substitutes or complements.

Governments spend a large part of their budget on goods and
services that can be privately produced and are likely to affect
consumer's utility in a similar way to private consumption, therefore a
decision on appropriate fiscal policy needs to take into account the
substitutability between private and public consumption. If the
private sector derives utility from public provided goods and services
and perceives private and government consumption as substitutes, a

rise in government spending determines a fall in private consumption,
due to crowding-out. The higher the substitutability between private
and government consumption the larger the crowding-out effect on
private consumption. On the other hand if private and government
consumption are complements, the effectiveness of fiscal policy in
stimulating aggregate demand will be amplified by an increase in
private consumption.

Despite the relevance of the issue, we know surprisingly little
about the effects of fiscal policy on private consumption and on
economic activities in general. The question of whether private
consumption and public spending are complements or substitutes has
been examined by several studies such as those by Aschauer (1985),
Karras (1994), Ni (1995), Amano and Wirjanto (1998), Van Dalen
(1999) and Okubo (2003). Some recent contributions in panel data
are fromNieh and Ho (2006) and Kwan (2006). These studies all use a
partial equilibrium approach based on Euler equations to estimate the
degree of substitutability between private and public spending. The
empirical results, however, are mixed and inconclusive due to
differences in the econometric methodology. It remains that the
existing literature does not seem to provide much guidance as to the
magnitude of the elasticity of substitution between private and public
spending. This paper attempts to revisit this issue by contributing to
the literature in two important aspects. First, the effectiveness of fiscal
expansion is evaluated as the intratemporal elasticity of substitution
between government spending and private consumption in a panel of
15 European countries over the 1970–2007 period.
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In the current institutional setting, even if in the EU there is no
single fiscal policy, “high degree of fiscal synchronization that exists
within the EU [...] cannot be ignoredwithout simultaneously incurring
a cost in efficiency” (Prohl andWesterlund, 2009). Since fiscal policies
tend to be relatively homogeneous and preference parameters are
similar, there is a need of an approach that takes full account of the
panel structure of the data. One of the most important attractions of
panel data is the ability to pool the long-run information regarding the
cointegration parameters. In this paper, we use a cointegration
approach of Ogaki (1992) and Ogaki and Park (1997) to estimate
the preference parameters that govern the relationship between
government and private consumption. Cointegration is applied to
exploit the long-run restriction imposed by the intraperiod first-order
condition. This method can directly evaluate the intratemporal
elasticity of substitution from the data that is shown to be robust to
a number of economic factors.

Second, we take into account cross-sectional dependence through
factormodels tomirror the behavior of fiscal authorities in the context
of the EU Treaty, the setting up of the convergence criteria, and the
Stability and Growth Pact, SGP. Within the EU framework, fiscal
discipline is determinant for the implementation of the common
monetary policy. The political and economic cohesion of monetary
union requires fiscal support across regions and in EMU, and the
existence of sound fiscal policies is seen as a necessary objective for
individual countries to pursue.1 In this context there are possible
cross-country dependencies that can be envisaged not only in the run-
up to EMU but also, for example, via integrated financial markets.2 In
addition, policy choices are often affected by neighboring countries
via externalities among jurisdictions. An example of these external-
ities is the amount of public investments in infrastructures in a
country, such as roads, airports and rail-tracks. The benefits of these
investments spill over in neighboring countries, and therefore affect
the level of investments in the latter countries. Other interdependen-
cies that occur with geographically close countries are due to tax
competition (countries compete with their neighbor in order to
attract tax base since corporate taxes are more sensitive to those of
closer countries) and to the tendency of citizens to evaluate the
performances of their policy makers by comparing the same policy
choices taken by the neighboring countries (the so called “yardstick”
competition).3

The organization of the remainder of this paper is as follows.
Section 2 lays out the model and the intratemporal cointegration
relationship implied is derived and discussed. Section 3 describes the
econometric methodology and presents results. Section 4 concludes.

2. The model

The empirical analysis in this paper follows Amano and Wirjanto
(1997, 1998) who make use of the cointegration approach of Ogaki
(1992) and Ogaki and Park (1997) to estimate the preference
parameters that govern the relationship between government and
private consumption.4 In this model, a representative agent max-

imizes the expected lifetime consumption utility function expressed
as:

U = Et ∑
∞

t=0
βtUðCt ;GtÞ

� �
ð1Þ

where Ct is real private consumption at time t and Gt is real government
expenditures in period t. Eq. (1) is subject to a lifetimebudget constraint
in a completemarket at period t. Et is the expectations operator based on
period t information, and 0≤β≤1 is a discount factor.

Consider the addilog utility function:

U Ct ;Gtð Þ = C1−α
t

1−α

 !
ΛCt

+ K
G1−ν
t

1−ν

 !
ΛGt

ð2Þ

where α and ν are curvature parameters with α and ν≥0, K is a scaling
factor, and ΛCt

and ΛGt
represent random preference shocks associated

withprivate andpublic consumption, respectively. By allowing for these
shocks, we avoid the assertion of Garber and King (1983) that the
presence of random preference shocks can often yield misleading
results. Hence the representative consumer maximizes the intraperiod
utility of Eq. (2) subject to the intratemporal budget constraint below:

Pc;tCt + Pg;tGt = Mt ð3Þ

where Pc,t and Pg,t are the prices of private consumption and public
consumption at time t and Mt is the total consumption expenditure at
time t. We assume that the sequences of random preference shocks ΛCt

and ΛGt
are stationary or I(0) processes. An intratemporal (or static)

first-order necessary condition of the above-mentioned problem states
that the relativepurchasepriceof government to private consumption is
equal to the marginal rate of substitution based on the purchase of the
two types of goods, i.e.:

C−α
t ΛCt

Pc;t
= λt ð4Þ

KG−ν
t ΛGt

Pg;t
= λt ð5Þ

then, combining Eqs. (4) and (5), we obtain:

Pg;t
Pc;t

=
KG−ν

t

C−α
t

ΛGt

ΛCt

ð6Þ

Taking logarithms on both sides of Eq. (6) and rearranging yields:

lnGt = μ +
α
ν

� �
lnCt−

1
ν

� �
lnPt + εt ð7Þ

where Pt=Pg,t/Pc,t, μ = 1
ν

� �
lnK and εt collects the remaining terms and

represents a stationary processwith zeromean; Eq. (7) implies that lnPt,
lnGt and lnCt are cointegrated with cointegrating vector [1,ν,−α].5 We
assume that all cross-sectional units have similar preference para-
meters, hence we estimate the panel form of Eq. (7) as specified below:

gi;t = μi +
α
ν

� �
ci;t−

1
ν

� �
pi;t + εi;t : ð8Þ

The lower case letters denote variables in logarithmic form. Eq. (8)
has important implications. First, government spending affects the
private consumption by ν/α, hence, the effectiveness of a fiscal
expansion is determined by the magnitude of parameter estimate.

1 Nowadays countries have to comply with the budgetary requirements of EU, by
avoiding excessive deficits, keeping debt levels below the 60% of GDP reference value,
and respecting the requirements of the SGP.

2 Indeed, with cross-country spillovers in government bond markets, interest rates
comovements inside the EU became also more noticeable, especially after the
completion of the single EU15 capital market in 1994.

3 In the European framework, the “yardstick” competition has been empirically
investigated among others by Redoano (2003). He found empirical support to the idea
that EU governments influence each others in determining their fiscal choices.

4 These studies use USA data with different frequency and span. In particular,
Amano and Wirjanto (1997, 1998) and Ogaki and Park (1997) use quarterly data over
the period 1953–1994 and 1947–1983 respectively, while Ogaki (1992) uses annual
data over the period 1929–1988.

5 It should be noted that both G and C are treated as choice variables for a
representative agent that maximizes his (or her) utility by optimally consuming both
private and government goods.
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