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ABSTRACT: This paper examines the impact of two indicators of government
policy, government consumption expenditure and in‡ation, on per capita GDP in
South Africa over the period 1935-1992. The paper draws from both the
theoretical literature on growth as well as the international empirical …ndings.
We highlight two possible e¤ects of government consumption expenditure:
government consumption expenditure may potentially have an optimal level with
respect to the growth rate of output; and there may be both direct and indirect
impacts from government spending through the introduction of an investment
equation.
We employ the Johansen VECM structure in order to show that policy does
indeed have an impact on GDP, consistent with the international leterature. In a
replication of speci…cations employed in international growth studies, we …nd
that the direct impact on GDP is indeed negative. However, we also …nd
evidence in favour of a non-linearity in the relation between policy and GDP.
Finally, we show that government spending has an indirect impact on GDP
through its impact on investment.
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1 Introduction

The determinants of economic growth have long interested economists. A
number of variables have been found to be signi…cant, among them the pri-
vate investment rate, human capital investment rates, the political stability
of a country and others. An important sub-category of such determinants is
policy variables. Speci…cally, two such variables are government consumption
expenditure and the in‡ation rate.

In this paper we will employ an endogenous growth model as we investi-
gate the e¤ects of policy on per capita GDP. We allow for the possibility of
non-linearities in the relationship between government consumption expen-
diture and the in‡ation rate and GDP

Cross-sectional studies of the determinants of economic growth …nd the
impacts of both government consumption expenditure and the in‡ation rate
to be negative, as shown in Figure 1. A distinguishing feature of these studies
is that the policy variables enter the speci…cation linearly. Either of the
feasible signs on the policy variables implies a corner solution that seems
implausible. Complete reliance on private markets is challenged at least by
the literature surrounding the impact of human capital on economic growth.
Complete nationalization of the economy is di¢cult to justify on e¢ciency
grounds. The implied interpretation of the policy variables in growth studies
is that they capture piece-wise linearity. A better solution, therefore, would
be to recognize the likely non-linearities explicitly. It is with this task that
the present paper is concerned.

The idea is that for relatively low levels of government consumption
spending and in‡ation, the impact on the growth rate may be positive but as
the ratio of government consumption spending to GDP and the in‡ation rate
increase they begin to have negative e¤ects on GDP. Time series estimations
of this hypothesis show that this may indeed be the case for South Africa.

This is the only known study of its kind to undertake such an investi-
gation. While the South African literature is peppered with comments and
thoughts on the role of policy with respect to economic growth there have
been no empirical investigations. Further, there is no known study worldwide
that examines the possibility of a non-linear impact of policy on growth.

The paper draws from both the theoretical literature on growth as well
as the international empirical …ndings. The following section provides a brief
summary of the literature. In Section 3, we extend the …nding of Barro (1990)
that government consumption expenditure has an optimal level beyond which
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it begins to reduce per capita consumption to show that it also has an optimal
level with respect to the growth rate of output. We also present a brief
analysis of the e¤ects of in‡ation on growth.

We then allow for the possibility that policy may have an indirect e¤ect
as well as a direct e¤ect on growth via its e¤ects on investment. We show
that government policy can a¤ect investment, which, as shown by Levine and
Renelt (1992), is one of the most robust determinants of growth.

Section 4 outlines the econometric methodology to be used, speci…cally
the Johansen estimation approach as well as the autoregressive threshold ef-
fects methodology. We provide an outline of the models to be estimated. In
Section 5 we discuss the data to be used. Section 6 outlines the univariate
time series characteristics of the data and reports the empirical results. Us-
ing appropriate time series estimation techniques the empirical …ndings show
that policy does indeed have a signi…cant direct e¤ect on per capita GDP
in that higher levels of government spending and in‡ation reduce GDP. An
examination of the possibility of the existence of an optimal level of govern-
ment consumption spending and in‡ation show that there could indeed exist
such threshold levels for both variables. The …nal estimation suggests that
it is insu¢cient to examine only the direct e¤ects of policy. It is necessary
to examine the indirect impacts too. Section 7 concludes the paper.

2 Literature Review

The impact of government consumption expenditure on economic growth has
received much empirical attention. Barro (1991) and Fischer (1993) found
that government consumption expenditure has a negative e¤ect on economic
growth. Moreover, it has been shown that government consumption expen-
diture is negatively related to private investment (Barro 1991).1 Levine and
Renelt (1992) show that investment expenditure is one of the key determi-
nants of economic growth and Fedderke (1999) shows that private investment
and growth are more highly correlated in South Africa than any other form
of investment expenditure.

As noted in the previous section, the international literature in general
focuses on the direct linear impact of policy on economic growth. In addition
to this, most studies reported in Figure1 are cross-sectional over a number
of countries. In this section we report some of the …ndings in the literature.

1See Figure 1
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Kormendi and Meguire (1985) conduct a cross-sectional study across
forty-seven countries investigating the e¤ects of monetary variance, risk, gov-
ernment spending, in‡ation and trade openness on growth. Speci…cally, with
respect to government spending, they …nd that the mean growth rate of the
ratio of government spending to output has a positive e¤ect on GDP growth,
although Levine and Renelt …nd the impact to be negative and insigni…cant.
An explanation for this …nding is o¤ered in the next section.

Grier and Tullock (1989) repeat the work of Kormendi and Meguire
on a larger sample of 113 countries from which they construct a pooled
cross-section/time series data set-the only study included that is not cross-
sectional. They test for regularities in the data rather than robustness. The
…nding is that both the in‡ation rate and government consumption expen-
diture as a proportion of GDP are negatively related to growth. On the
larger data set they …nd, contrary to Kormendi and Meguire, that the mean
growth rate of the ratio of government spending to output has a negative
and signi…cant impact on GDP growth.

Barro (1991) investigates the e¤ects of a large number of explanatory
variables on growth. He estimates a standard growth equation, which in-
cludes investment in human capital as well as variables proxying stability.
The …nding is that investment in both physical and human capital is posi-
tively related to growth. The ratio of government consumption expenditure
to GDP is negatively related to growth, as is instability.

As a result of the numerous empirical examinations of the determinants of
growth, Levine and Renelt (1992) undertake a study examining the robust-
ness of such determinants. The main conclusion is that the investment rate
in physical capital is the most robust determinant of growth, although invest-
ment in human capital also has positive implications for growth. In addition,
they …nd that government consumption expenditure, the mean growth rate
of the ratio of government spending to output, changes in the price level and
instability reduce growth, though the robustness of these …ndings is open to
question.

Very few of the studies listed above focus on the e¤ects of monetary
policy on growth. De Gregorio (1993) compensates for this by conducting an
empirical study, which examines the impacts of various types of monetary
measures on growth. The main …nding is that average in‡ation has a negative
e¤ect on the growth rate.

Easterly and Rebelo (1993) introduce another aspect of …scal policy in
an investigation of the impacts of the tax rate on GDP growth. The …nding
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is that as the marginal tax rate increases, the growth rate declines. How-
ever, as non-tax revenue increases, the growth rate increases thus suggesting
the desirability of a low tax rate. Easterly and Rebelo include the standard
variables of a growth equation and …nd, consistent with the previous evi-
dence, that human capital bene…ts growth while government consumption
expenditure and instability both have negative impacts on growth.

There is thus a clear relationship between policy and growth. The e¤ect is
found to be predominantly negative in the level of government consumption
expenditure and in‡ation, as well as negative in the variability of the two.
Figure1 lists the results of a number of investigations of the e¤ects of policy
on growth as well as some other controlling variables.

3 Theory

3.1 Introduction

The purpose of this paper is to examine the impact of demand-side govern-
ment policy on long-run economic growth. Both the South Africa Founda-
tion2 and GEAR3 , when elaborating on an appropriate macroeconomic strat-
egy for South Africa, stressed the need for …scal discipline, the avoidance of
large …scal de…cits and minimal state intervention. Both saw these measures
as resulting in increased investment and through this, increased growth. By
contrast, LABOUR4 stressed the need for the removal of inequality in South
Africa. This was to be achieved by increasing the role of the state through
…scal policy. Funds were to be obtained through “increased taxation of the
wealthy” (Nattras, 1996). These are two opposing views of the role of …scal
policy in the growth process that have received much comment and criticism
(Nattras, 1996). There are thus a number of strong opinions on the role of
…scal policy. Yet there exists very little empirical analysis on the impact of
…scal policy on long-run South African growth.

Interest in demand-side policy in the context of growth may appear
strange at …rst sight for at least two reasons. Traditional growth theory
makes no allowance for anything but growth in technology, capital and labour
(Solow, 1956, 1957, Swan, 1956). Consider an aggregate constant returns to

2See SAF, (1996)
3See GEAR, (1996)
4See LABOUR, (1996)
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Figure 1: International Empirical Findings Note: All studies are cross-
sectional: +/-indicate the sign of the variable: * indicates signi…cance
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scale production function:

Y = A(t)F (K;L) (1)

where Y; output, is dependent on technology, A(t), and is a function of
capital, K, and labour, L. We assume that technological change is neutral.
This provides growth in output over time given by:

²
Y
Y
=

²
A
A
+ wk

²
K
K
+wl

²
L
L

(2)

where
²
Y indicates the time rate of change of output.5 Thus the propor-

tional rate of increase in output depends on the proportional rate of tech-
nological change and the proportional rates of change in the capital stock
and number of workers employed. The weights (wk, wl) attached to capital
and labour are their shares in national output, re‡ecting their importance in
the production process. In the neo-classical growth model the factors that
determine a country’s long-run equilibrium growth rate will be those that
a¤ect the rate of technological change, labour force growth, the rate of capi-
tal formation and the shares of capital and labour in national output. Fiscal
policy may a¤ect the savings rate and the savings rate a¤ects output per
worker. However within the neo-classical growth model, the long-run equi-
librium growth rate does not depend on a nation’s savings rate. The growth
rate remains determined by the natural growth rate.6

Why then is there such an interest in government policy and its e¤ects
on growth? In what follows we will investigate the possibility of both direct

5Note that there are limitations to this approach. The …rst limitation is that it does not
disaggregate factor inputs by quality classes. For a demonstration of the potential impact
of this see Jorgenson and Grilliches (1967) and Jorgenson, Grilliches and Fraumeni (1987).
A second limitation is the assumption that factor social marginal products coincide with
observable factor prices. The …nal limitation is the assumption of constant returns to
scale.

6 If there is an increase in the savings rate there will be an increase in the rate of
capital formation as S = I in equilibrium. However, the labour force growth rate does
not increase, resulting in an increase in the capital/labour ratio and a new equilibrium
at a higher output per worker. At this point there will be no further increases in output
per worker and the equilibrium growth rate returns to its initial level. The increase in
the savings rate causes only a temporary increase in the growth rate. However, the higher
savings rate has resulted in a permanent increase in output and capital per worker implying
a higher standard of living.
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policy impacts as well as indirect policy impacts on growth. We focus on
two instruments of policy, namely, government consumption expenditure and
in‡ation.

3.2 Government Consumption Expenditure

In this section we introduce government consumption expenditure as a factor
of production. In the way that endogenous growth models have allowed
human capital and …nancial capital to contribute to output, in this model
government spending is considered to contribute independently to output.
This may be as a result of a correction of market failures, the provision of
public goods not covered by markets or because it provides infrastructure that
enables private sector investment and improves the productivity of private
sector capital. However, as with the case of the other factors of production,
government spending is assumed to have a diminishing marginal product.

The model presented here is based on that of Barro (1990). In Barro’s
model the focus is on the existence of an optimal level of government expen-
diture with respect to per capita consumption and its associated utility.

In the discussion that follows, we demonstrate that implicit in the model
is also the possibility of a direct decline in growth rates of output with rising
government consumption expenditure. It will be this that forms the focus of
our discussion.

Note that both these …ndings are quite apart from the usual arguments
surrounding government failure and distortionary e¤ects of government, which
will be touched upon later.

The model begins with a production function without government inter-
ference, which is given by:

y = f(k) (3)

where y denotes output per worker and k denotes capital per worker.
Under constant returns to capital:

y = Ak (4)

where A > 0 is the constant net marginal product of capital. The as-
sumption is of constant returns to a broad concept of capital that includes
human and non-human capital.
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We now introduce the public sector into the analysis: g is the quantity
of public services provided to each household-producer where g is measured
by the per capita quantity of government purchases of goods and services.7

We consider the role of public services as an input to private production.
Production now exhibits constant returns to scale in capital and public ser-
vices together but diminishing returns in capital separately. Note that here
the capital concept has e¤ectively been widened to include physical capital,
human capital and government consumption of goods and services, in which
we continue to have “collective” constant returns to scale. It is assumed
that government produces nothing and owns no capital. It merely acts as a
purchaser where that entails buying a ‡ow of output from the private sector.
The fact that an increase in government consumption expenditure may have
a positive impact on output implies the existence of a market failure which
is corrected through the intervention of the government. This implies that
government is able to increase the e¢ciency of resource allocation thereby
increasing the marginal product of capital, the impact of which is felt in
output.

The production function can now be rewritten as:

y = ©(k; g)

y=k = Á(g=k)

y = kÁ(g=k) (5)

whereÁ satis…es the usual conditions for positive and diminishing marginal
products, so that Á > 0 and Á00 < 0:

3.2.1 The growth rate of output

We can now analyse the impact of an increase in government consumption
spending on the growth rate of output. We know from equation (5) that

y = kÁ
µg
k

¶

7Services are assumed to be provided without charges. Congestion e¤ects are abstracted
from.
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Then
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This expression will be negative if
·µ
(Á

02¡ ÁÁ00)g
k

¡ ÁÁ0
¶
dk +
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ÁÁ00 ¡ Á02

´
dg

¸
< 0 (8)

Upon examining the second order conditions of Equation (7) it is not
clear whether the function is concave or convex, concavity and convexity
both depend on the size of the Á0; Á00; Á(3)and Á(4) variables. The implication
is that for a positive value of dk the growth rate may be positive or negative.
Letting dk = 0, we …nd that Equation (7) is always negative implying that
the growth rate of output declines as government consumption expenditure
increases. There is thus the possibility that Equation (7) may be negative or
positive depending on the size of g=k and whether we let dk = 0 or not. It
is thus possible to have either

@
³
dy
y

´

@g
> 0
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or

@
³
dy
y

´

@g
> 0

depending on the size of the government consumption expenditure.
This result is important in that it suggests the feasibility of an optimal

level of government consumption expenditure up to which the e¤ect of any
increases in government consumption expenditure may be positive but be-
yond which any increases lead to a decline of the growth rate and not simply
a negative linear impact of government consumption spending. This is useful
in that it removes the contradiction between Barro’s model, where we assume
that the impact of government on output is positive, and the …ndings in the
literature, which generally show a negative impact. It is therefore possible
to have the positive e¤ect of an increase in the growth rate of government
consumption spending as a proportion of GDP, as found by Kormendi and
Meguire (1985), if one considers only the linear impact of the variable on
the growth rate. However, if we take into consideration the possibility of a
non-linear impact, we allow for the existence of an optimal level of spending.

Thus the net impact of any government consumption spending on the
output growth rate is a matter of empirical determination and can be shown
to be negative even in the case of a positive marginal product of capital.8

3.2.2 Distortions

Despite the possible existence of an optimal level of policy the question re-
mains of whether this level will be reached. There are two issues surrounding
the achievement of the precise optimal level. Firstly, public choice theory sug-
gests that such an achievement may be di¢cult. There is disagreement about
the ability and desire of policy makers to achieve the optimum. Proponents
of the public choice view argue that macroeconomic policy makers act to

8Barro considers the additional case of the impact of government spending on growth
via its impact on consumption by introducing the tax rate into the analysis. He begins
with the consumer utility function given by

U(C) =
C1¡¾ ¡ 1

1 ¡ ¾

Through the maximization of utility he shows that there is a potential level of government
spending such that any further increase will see a decline in the growth rate of consumption.
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maximise their own welfare rather than social welfare.9 Thus the goals of
policy makers are not necessarily consistent with the achievement of social
optimality, nor is there necessarily consistency in determining the goals of
policy.

Until now the argument has assumed away all negative externalities re-
sulting from government consumption spending. It is possible that the in-
troduction of the government sector brings with it a number of possible
distortions in the sense that the introduction of government spending brings
about price changes leading to possible misallocations and ine¢ciencies.

3.2.3 In‡ation

While the primary focus of the discussion in this paper is on the impact of
government consumption expenditure, we brie‡y consider the role of in‡ation
and monetary policy on growth.

Our concern is with how in‡ation a¤ects long-run economic growth. De
Gregorio (1993) investigates the e¤ects of in‡ation on growth through its
impact on investment. In‡ation is taken to be exogenous. In an in‡ationary
environment …rms will reduce investment as a result of an increase in the
actual price of capital goods, which includes its market price as well as the
cost of holding money to purchase new capital. Firms need money to buy
capital goods and a reduction in …rms’ real balances will increase the e¤ective
cost of buying new capital. Higher in‡ation may lead to excessive resources
being devoted to transactions and cash management instead of the produc-
tion of goods, since …rms are subject to capital gains or losses when they are
exposed to high or volatile in‡ation rates. Thus an increase in in‡ation will
lead to an increase in the value of already existing capital and will depress
investment, which, in turn, leads to a lower growth rate.

Firms produce a single good that can be consumed or invested. Produc-
tion is subject to constant returns to scale such that:

yt = akt (9)

where a is the constant marginal productivity of capital, k refers to a
broad concept of capital that includes human and physical capital in an
endogenous growth framework, and both output and capital are in labour
intensive form. It is assumed that …rms require money balances to purchase

9See Tullock (1976) and Buchanan and Wagner (1977).
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new equipment. Therefore the cost of investing i units is i(1+s(m=i)), where
s is a measure of transaction costs assumed to be decreasing and convex in
m/i and m represents real money balances. This implies that the cost of
investing i units is given by the purchase price of the investment as well as
transaction costs. Since s is decreasing the implication is that the greater
the amount of money balances held by the …rm the lower the transactions
costs. Since …rms hold money they are also subject to an in‡ation tax. The
problem of a representative …rm is to maximise its value, which is the present
discounted value of cash ‡ows net of the in‡ation tax:

max
Z 1 ·

ak ¡ i
µ
1 + s

µ
m

i

¶¶
¡m¼¡ ²

m
¸
e¡rtdt (10)

subject to k¢ = i, and where ¼ is the in‡ation rate and r is the discount
rate.

Instantaneous revenue is the value of production, ak. Total outlays per
unit invested are equal to 1+s(m/i). Firms are subject to an in‡ation tax
of m¼+

²
m where m¼ denotes how …rms’ money balances are eroded due

to in‡ation and
²
mdenotes the rate of change of money balances. Firms can

lend and borrow at an interest rate r. Equation (10) indicates that as the
in‡ation tax increases, the di¤erence between output and the costs to the
…rm of in‡ation narrow, thereby reducing the pro…t of the …rm. This implies
a reduction in the contribution of additional capital to pro…t. This reduction
in turn will see a decrease in the investment rate and thus the growth rate.

3.3 Indirect Impact

Thus far we have looked at both the direct e¤ect of …scal policy on long run
economic growth, as well as an indirect impact of in‡ation on growth via
investment expenditure. However we have not considered in detail the role
policy plays with respect to investment, which remains the core determinant
of growth. We now turn to a discussion of this question.

As long as investment remains the core determinant of long-run growth, a
crucial concern for policy makers must be not only the possibility that policy
intervention may impact on output growth directly, but that it may in‡uence
investment also as in the case of the in‡ation analysis above. This possibility
is noted in the discussion in Fedderke, Henderson, Kayemba, Mariotti and
Vaze (2001) which suggests that the impact of the South African governmen-
t’s …scal policy in the 1970’s and 1980’s may well have been distortionary,
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lowering private sector investment expenditure. We further investigate the
plausibility of this hypothesis in the analysis that follows. A full understand-
ing of the policy impact on growth must isolate the net impact on growth -
both direct and indirect.

It is for this reason that we examine the e¤ects of policy on investment
as well as on growth. Among the determinants of investment are the rate
of return on investment and the user cost of capital. It is these variables
that policy is able to a¤ect through adjustments to the interest rate and
the corporate tax rate. Fedderke (2000) has shown that these variables are
signi…cant determinants of investment in the South African manufacturing
industry. The implication of this is that policy makers, by virtue of being
able to in‡uence the rate of return and the user cost, are able to substantially
a¤ect the investment rate.

However this power is bounded by the impact of uncertainty. Regular,
unexpected, policy adjustments contribute toward investor uncertainty since
the rate of return and user cost cannot be guaranteed. The literature has
shown uncertainty to be a signi…cant determinant of investment.

Yet, uncertainty may have two possible impacts on investment. As the
early investment literature indicates, uncertainty would be of concern when-
ever …rms make irreversible investment decisions. Under the assumption of
constant returns to scale production technology, and assuming uncertainty
pertains to output prices, the marginal product of capital is convex in the
uncertain output price such that rising uncertainty raises the marginal valu-
ation of an additional unit of capital and hence stimulates investment.

The modern investment literature suggests that under asymmetric adjust-
ment costs uncertainty may lead to a reduction of investment. Irreversibility
of investment decisions implies that there may be a return to waiting so
that the decision not to invest at the present point in time can be thought
of as the purchase of an option. The value of waiting arises from the fact
that in an uncertain environment investing now rather than when more in-
formation is known has an opportunity cost associated with it. The result
is that uncertainty generates a reward for waiting and hence, that increases
in uncertainty have the possibility of lowering investment. Thus the modern
literature recognizes two possible e¤ects of uncertainty on investment: a pos-
itive e¤ect whereby investing now carries with it information and a negative
e¤ect arising from the opportunity cost of investing now rather than in the
future. The net e¤ect of uncertainty on investment is thus ambiguous.

A rise in uncertainty raises the threshold at which investment will be
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triggered, suggesting a negative link between investment and uncertainty.
However, uncertainty may also raise the volatility of pro…t ‡ows, such that
the higher threshold level of pro…tability is satis…ed more frequently than
in a certain environment, generating more frequent bursts of investment ex-
penditure. In this case, the e¤ect of increased uncertainty may be to raise
investment expenditure on average. Thus aggregate investment expenditure
during any discrete time interval may or may not increase.

Despite this ambiguity, the impact of uncertainty on investment in the
South African context has empirically been found to be negative. Fedderke
(2000) and Fielding (1997, 1999) …nd that in South Africa uncertainty has a
negative impact on investment.

Thus when introducing an investment equation into the analysis of the di-
rect and indirect e¤ects of policy on output we need to include some measure
of uncertainty since policy works hand-in-hand with uncertainty in a¤ecting
investment. Policy makers tread a …ne line between designing and implement-
ing policy that stimulates investment and thereby increasing the threshold
below which investment does not take place due to increased uncertainty.

4 Econometric Methodology

The expectation of up to two long-run relationships in the data, a direct
impact and an indirect impact, suggests the use of the Johansen VECM
estimation technique.10 A vector error-correction (VECM) framework is em-
ployed, where for k variables there are r possible cointegrating relationships,
such that 0 · r · k ¡ 1: This gives a k-dimensional VAR:

zt = A1zt¡1 + :::+ Amzt¡m + ¹+ ±t (11)

where m denotes lag length, ¹ denotes the deterministic I(0) elements and
± a Gaussian error term. Since the data consists of non-stationary variables
we are restricted to I(1) elements. Reparametrisation allows the following
VECM speci…cation:

¢zt =
k¡1X

i=1

¡i¢zt¡i + ¦zt¡k+1 +¹+ ±t (12)

1 0See Johansen (1991) and Johansen and Juselius (1990).
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The existence of r cointegrating relationships implies the hypothesis that:

H1(r) : ¦ = ®¯
0 (13)

where ¦ is p x p, and ®, ¯ are p x r matrices of full rank. H1(r)is
thus the hypothesis of reduced rank of ¦:Where r>1, issues of identi…cation
arise.11 Speci…cally, this may occur when investigating the indirect impacts of
government consumption spending on GDP through its e¤ects on investment.

We estimate three models determining the e¤ects of policy on per capita
GDP.

4.1 Linear “Reduced” Direct Impact

We begin with the approach followed in the growth literature by examining
the “reduced” direct linear impact of policy on GDP. We do this by estimat-
ing an equation in which we regress the private investment rate, two types of
human capital and the policy variable on per capita GDP. We …nd the exis-
tence of one cointegrating vector in the data and are thus required to make
one just-identifying restriction, which we do by normalizing on per capita
GDP. The long-run parameters are given by:

¦zt¡k+1 =

2
6666664

®11
®21
®31
®41
®51

3
7777775
[¯11¯12¯13¯14¯15]

2
6666664

y
I
Hk1
Hk2
P

3
7777775
t¡k+1

(14)

where y denotes per capita GDP, I the private investment rate, Hk1a
human capital measure,Hk2 another human capital measure and P the policy
variable, either government consumption expenditure or the in‡ation rate.12

Cointegrating relationships are provided by "i = ¯11y + ¯12I + ¯13Hk +
¯14Hk2+¯15P with the aij providing the loading terms. We estimate a third
relationship under this speci…cation in which we include both policy variables
simultaneously.

1 1See Wickens (1996), Johansen and Juselius (1990,1992), Pesaran and Shin (1995a,
1995b), Pesaran, Shin and Smith (1996).

1 2Lower case letters denote the variable in per capita terms.
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4.2 Non-linear “Reduced” Direct Impact

The second model again investigates the direct impact of policy given a
reduced set of variables. However, we now include an indicator term, which
we use when testing for the existence of a non-linearity.

In order to test for an optimal level of government consumption expen-
diture we employ the threshold autoregressive estimation procedure. This
technique suggests the estimation of:

yt = ¯o + (¯11+ ¯12I (Pt¡1¡ µ))Pt (15)

where y is per capita GDP, P is the policy variable and I(Pt¡1¡ µ) is an
indicator variable. The indicator variable is created by selecting a potential
optimal level of the policy variable denoted by µ. µ is then subtracted from
the original data series denoted Pt¡1. All values of the new series that are
greater than zero are set equal to one and all values less than zero are set
equal to zero such that I(Pt¡1 ¡ µ) is a dummy variable with values of zero
and one.

In order to determine what the threshold level might be, we add the
¯11 and ¯12 coe¢cients. The lowest government spending to GDP ratio that
causes the sum to become negative indicates the threshold beyond which any
further increases in the ratio lead to decreases in per capita GDP.13

We continue to …nd the presence of one cointegrating vector in the data.
Thus the long run parameters are given by:

¦zt¡k+1 =

2
666666664

®11
®21
®31
®41
®51
®61

3
777777775

[¯11¯12¯13¯14¯15¯16]

2
666666664

y
I
Hk1
Hk2
P
IP

3
777777775

t¡k+1

(16)

where IP is the indicator variable and the other variables are de…ned as
before.

1 3See Potter (1995) and Koop, Pesaran and Potter (1996).
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4.3 Indirect Non-linear Impact

The third model we estimate incorporates the possibility of an indirect impact
of policy on per capita GDP via policy’s impact on investment as well as the
standard direct impact of policy on GDP. We again allow for the possibility
of a non-linear impact on both investment and on per capita GDP.

In the case where r = 2 the long run parameters are given by:

¦zt¡k+1 =

2
66666666666664

®11 ®12
®21 ®22
®31 ®32
®41 ®42
®51 ®52
®61 ®62
®71 ®72
®81 ®82

3
77777777777775

"
¯11 ¯12 ¯13 ¯14 ¯15 ¯16 ¯17 ¯18
¯21 ¯22 ¯23 ¯24 ¯25 ¯26 ¯27 ¯28

#

2
66666666666664

y
I
Hk1
Hk2
U
UC
P
IP

3
77777777777775

t¡k+1

(17)

where y denotes per capita GDP, I the investment rate, Hk1 the …rst
human capital measure,Hk2 the second human capital measure, U instability,
UC the user cost of capital, and P and IP are the policy variable and
indicator variable, respectively. Cointegrating relationships are provided by
"i = ¯i1y + ¯i2I + ¯13Hk + ¯15U + ¯i6UC + ¯i7P + ¯i8IP , with the ®ij
providing the loading terms. Exact identi…cation requires r2 restrictions.
Since we have r = 2 we require 4 just-identifying restrictions. In terms of
the preceding theoretical exposition the equation can be over-identi…ed by
means of:

¦zt¡k+1 =

2
66666666666664

®11 ®12
®21 ®22
®31 ®32
®41 ®42
®51 ®52
®61 ®62
®71 ®72
®81 ®82

3
77777777777775

"
1 ¯12 ¯13 0 0 0 ¯17 ¯18
0 1 0 ¯24 ¯25 ¯26 ¯27 ¯28

#

2
66666666666664

y
I
Hk1
Hk2
U
UC
P
IP

3
77777777777775

t¡k+1

(18)

where the appropriate over-identifying theoretical restrictions have been
incorporated. This allows for two channels of in‡uence of government con-
sumption expenditure on output: the impact of government consumption
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expenditure and the indicator term on investment, ¯27 and ¯28; the impact
of investment, ¯12, on per capita GDP, and the two measures of government
consumption expenditure, ¯17 and ¯18, on per capita GDP.

5 Data

We employ a time series data set that runs from 1935-1992 for Models 1 and
2 and from 1947-1992 for Model 3.14

The variables employed by this study to investigate the e¤ects of policy
on output are:

² Government consumption expenditure as a ratio to GDP-GOVCGDP.
Government consumption expenditure consists of remunerations, de-
preciation of …xed capital and intermediate consumption less fees and
charges. It does not include expenditure on education. Observations
for the years 1935 - 1945 were obtained from Union Statistics for 50
Years (1910-1960). Later observations were obtained from the South
African Reserve Bank.

² The in‡ation rate, calculated from CPI and obtained from the same
sources-INFLAT.

In addition we include a number of variables that have become standard
in the growth literature as well as variables standard to an investigation of
investment. All variables were obtained from Union Statistics for 50 Years
(1910-1960) and the South African Reserve Bank, unless otherwise speci…ed.

² Real per capita GDP at factor cost-LNPCGDP. Since the econometric
methodology allows for the investigation of both long-run and short-run
e¤ects, the dependent variable is per capita GDP allowing the impacts
of policy on growth to be given by the short-run dynamics of the model.

² The investment rate (INVR) is calculated from net changes in the stock
of machinery and equipment for South Africa.

As speci…ed in the theoretical section of this paper and as applied in
modern growth studies, investment in human capital is as vital as investment

1 4 In Model 3 we introduce the User Cost of Capital which is only available from 1947.
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in physical capital. Both the models of Barro (1990) and De Gregorio (1993)
consist of capital stock that comprises physical and human capital, consistent
with endogenous growth theory. We look at two measures of human capital:

² WENROL measures the school enrolment rate for “white” pupils. The
variable is speci…ed as the enrolment rate of the relevant age cohort,
obtained from census data. This variable serves as a measure of the
quantity of human capital. We ignore the other race groups due to the
limited e¤ectiveness of education policies in the Apartheid era.15 The
data was obtained from Fedderke (2001).

² As a measure of the quality of human capital we include PDEGRPOP,
which measures the proportion of Mathematics and Science degrees to
the whole population. The data was obtained from Fedderke, De Kadt
and Luiz (2001b).

Model 3 incorporates two more variables following the discussion in Sec-
tion 3.4:

² LNINST serves as a measure of uncertainty and captures political in-
stability in South Africa from 1935-1992. The series is taken from
Fedderke, de Kadt and Luiz (2001a).

² The user cost of capital is represented by COSTCAP as calculated in
Fedderke, Henderson, Kayemba, Mariotti and Vaze (2001).

A stationary variable is also included, namely capacity utilization, which
is de…ned as the deviation of actual output from potential capacity output.16

This is included as a measure of the rate of return on investment (see Price,
1995).

We include a dummy variable for the years 1971-1992 as investigations of
the data suggest a structural break in the in‡ation rate in 1970 when there
was an increase in in‡ation.17

1 5For an investigation of these series see Fedderke, De Kadt and Luiz (2000a).
1 6Calculated by means of a Hodrick-Prescott …lter.
1 7The tax rate has been excluded from the study. In a simple bivariate analysis it was

determined that the correlation between government consumption expenditure and the
tax rate in South Africa over the period 1935-1992 is 0.96871 suggesting that one may
be substituted with the other. In addition, Easterly (1993) suggests that government
consumption may be used as an indicator of taxes.
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Figure 2: Summary of the Univariate Time Series Characteristics of the data

6 Empirical Results

6.1 Univariate Time Series Characteristics of the Data

Figure 2 summarizes the time series characteristics of the data to be used in
the analysis. * indicates signi…cance and thus, in all but one case, the accep-
tance of the null-hypothesis of non-stationarity under the I(0) test. Since all
variables are either non-stationary, integrated of order I(1) or stationary we
use the Johansen estimation technique. Variables beginning with LN are in
log-transform.

6.2 Empirical Results

In this section we present estimation results for the three models speci…ed
above.
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6.2.1 Linear “Reduced” Direct Impact

Figures 3 and 4 report the results of estimations of Model 1 where we ex-
amine the direct linear impact of policy on per capita GDP. The trace and
maximal eigenvalue statistics (Figure 3) show that there is only one coin-
tegrating vector in the data in each case. There is thus need for only one
just-identifying restriction and we have implemented this by normalising on
the dependent variable, per capita GDP.

All three estimations are consistent with the literature despite the re-
duced form of the equations estimated. The investment rate and human
capital variables all have the expected positive e¤ect on per capita GDP.18

The …rst two estimations of Figure 4 show the direct impact of government
consumption spending and in‡ation on per capita GDP respectively, while
the last employs a speci…cation with both policy variables. The results of es-
timations 1 and 2 show that both government consumption expenditure and
the in‡ation rate have negative and signi…cant e¤ects on output. Extend-
ing the model to include both variables in the estimation shows that both
government consumption spending and in‡ation continue to have a negative
impact on per capita GDP. Model 1 thus suggests an unambiguous negative
impact of government consumption spending and in‡ation on GDP.

We can also analyse the growth equation given by the error correction
speci…cation.19 The dynamics of the model imply an increase in the growth
rate of output resulting from an acceleration in government consumption
expenditure and in‡ation reminiscent of the Kormendi and Meguire (1985)
result. The long-run results indicate that increases in government consump-
tion expenditure and in‡ation lead to declines in output and thus that the
economy moves to a lower steady state. The dynamics indicate that the
movement to the new steady state is not linear beginning with an increase
in the growth rate of output as government consumption expenditure and
in‡ation increase, followed by a decline in the growth rate of output as the
new steady state is approached.

The ECM in Figure 4 reports the parameter of the error correction term
with its probability value. The size of the coe¢cients implies a slow ad-
justment process to equilibrium. Note that we are estimating a “reduced”

1 8Note that these are not standardized coe¢cients, thus the size of the coe¢cients has
little meaning. For the standard deviations of the variables the reader is referred to Figure
11 in the Appendix.

1 9See Figures 12,13 and14 in the appendix for the short-run dynamics.
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Figure 3: Per capita GDP, Investment rate, math and science degrees, white
enrollment rates and (1) government consumption spending, (2) in‡ation, (3)
both policy variables: * denotes signi…cance

growth equation and thus that the small ECM coe¢cient may be due to an
under-speci…cation of the model.

The policy implication from these estimations is that South Africa needs
to keep both government consumption expenditure and the in‡ation rate low.
Just how low will be investigated in the next section. While the initial empir-
ical …ndings are consistent with the international literature, the theoretical
considerations above should imply caution in their interpretation. Impos-
ing linearity on a structure that is potentially fundamentally non-linear may
generate biased parameter estimates.

6.2.2 Non-linear “Reduced” Direct Impact

In order to obtain more information regarding policy optimality we proceed
by introducing the possibility of the existence of non-linearities, as suggested
earlier, with respect to the two policy variables considered in this study.

Figure5 reports the results of the cointegrating vector analysis. There
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Figure 4: Investigation of the direct impact of policy on per capita GDP: *
denotes signi…cance
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Figure 5: Per capita GDP, Investment rate, math and science degrees, white
enrollment rates and (1) government consumption spending and an indicator
term (2) in‡ation and an indicator term: * denotes signi…cance

is one cointegrating vector in the data implying the imposition of one just-
identifying restriction through normalization on per capita GDP. Figure 6
reports the results of the estimation of the threshold e¤ects with government
consumption expenditure at 6% and in‡ation at 2%.

As is the case in Model 1 we see that the coe¢cients on the investment
term as well as those on the human capital terms continue to con…rm the
…ndings in the literature.20 For both estimations the combined total e¤ects of
the policy variable and the indicator variable on output are negative thereby
suggesting that these levels of government consumption spending and in‡a-
tion have already breached the postulated threshold.

Once again the size of the ECM coe¢cients implies a slow adjustment
process back to equilibrium following a shock to the system. As in the case
for the direct linear e¤ect, the model is likely to be under-speci…ed, providing
a possible explanation for the size of the ECM coe¢cients.

Figure 6 should be read in conjunction with Figure 7, which reports the
coe¢cients on government consumption spending for a number of ratios of
government consumption spending to GDP. Due to the low number of ob-

2 0These coe¢cients are not standardized.
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Figure 6: Investigation of non-linearities: * denotes signi…cance, # denotes
joint signi…cance of the policy variable with its indicator term.

Figure 7: An Examination of the Threshold Levels - *denotes signi…cance
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servations it is not possible to investigate ratios of government consumption
spending to GDP lower than 6%. Figure 7 suggests that if a threshold level
exists it is to be found at a ratio lower than 6%. From 6% onwards we see
that the combined e¤ect of the government consumption spending coe¢cient
and the indicator variable is negative.21 At larger ratios we see that both the
variable and its indicator have a negative impact on GDP. Recall that we are
investigating only government consumption expenditure and not government
expenditure in its entirety which accounts for the low ratio. Figure 7 thus
suggests that the optimal ratio of government consumption spending to GDP
for South Africa over the sample period to have been below 6%.

We can extend the analysis to the in‡ation rate. The results for in‡ation
suggest that even an in‡ation rate of 1% may have breached the threshold.
Beyond 5% both the variable and the indicator variable are negative implying
an unambiguous negative impact of in‡ation. For growth purposes, therefore,
even the SARB’s target range of 3-6% for in‡ation may well be too high.

Once again, the error correction speci…cation suggests an initial increase
in the growth rate from an acceleration of government consumption expendi-
ture and in‡ation as the economy moves to the new steady state. This again
suggests a non-linear movement of the economy to the new steady state be-
ginning with an increase in the growth rate of output, followed by a decline
as the steady state is reached.

We have so far replicated the …ndings in the literature of the negative im-
pact of high government consumption expenditure and a high in‡ation rate.
We have also shown the possibility of the existence of a non-linearity in the
data beyond which any further increases in either government consumption
expenditure or the in‡ation rate will lead to a decline in output. The optimal
levels of government consumption spending and the in‡ation rate are low.

The implication is that there exists a limited scope for demand-side stim-
ulus to long-run growth.

6.2.3 Indirect Non-linear Impact

We now turn to an examination of the third model from Section 4. Recall
the possible impact of policy on investment as well as its direct e¤ects on
output. In addition it was noted that uncertainty has a vital role to play

2 1The combined e¤ect is found by adding the coe¢cients of government spending and
the indicator term.
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with respect to investment.
Figure 8 shows the existence of two cointegrating vectors in the data once

we include the additional variables, notably instability and the user cost of
capital. We thus investigate an output equation as well as an investment
equation.

Figure 9 reports the results of an estimation investigating the possibil-
ity of an indirect non-linear relationship between government consumption
and GDP via government consumption’s e¤ects on investment at a ratio of
government spending to GDP of 12%. As in the case of Models 1 and 2
all the coe¢cients have the expected signs.22 Investment in physical capital
continues to have a positive e¤ect on GDP, as does investment in human
capital for both human capital variables. In addition, white pupil enrollment
rates have a positive e¤ect on the investment rate. As noted in Section 3.4,
instability has a negative impact on the investment rate in South Africa, as
does the user cost of capital. Due to the stationarity of the capacity utilisa-
tion variable it has been omitted from the long-run analysis but appears in
…rst di¤erence form in the short-run dynamics in Figures ?? and ?? in the
appendix.

In both the cointegrating vectors the combined e¤ect of government con-
sumption spending and the indicator variable is negative, con…rming the
hypothesis of an indirect impact of government consumption spending on
GDP. The ECMs again have small coe¢cients suggesting that the speed of
adjustment to equilibrium is slow.

Standardising the coe¢cients of the estimations in Figure 9 shows that a
one standard deviation increase in government consumption spending leads
to a 1.019 standard deviation decrease in per capita GDP. A one standard de-
viation increase in the indicator variable leads to a 0.1826 standard deviation
decrease in per capita GDP.

Figure 10 reports the impact of government consumption expenditure
and the indicator term for ratios of 12% and 14%. The results show that the
threshold level of government consumption expenditure appears to have been
reached at a lower ratio of government consumption expenditure to GDP
than 12%. At 12% the total impact of government consumption spending is
already negative. Further, the impact of government consumption spending
on investment is negative at both 12% and 14% implying that government
consumption expenditure crowds-out private investment at these ratios. If

2 2Again, these are not standardized coe¢cients.
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Figure 8: Per capita GCP, Investment rate, math and science degrees, white
enrollment rates, instability, user cost of capital, government spending: *
denotes signi…cance

there is a threshold below which increases in government consumption ex-
penditure lead to increases in investment, this appears to be reached before
12%. Unfortunately limitations in the data, speci…cally the limited availabil-
ity of the user cost of capital data prevent us from examining ratios lower
than 12%.

We can once again analyse the growth rate of output from the error
correction speci…cation. The dynamics of the output equation suggest, as
before, that an acceleration of government consumption expenditure leads
to an initial increase in the growth rate. The dynamics of the investment
equation suggest though, that an acceleration of government consumption
expenditure leads to a decline in the rate of change of investment. It is thus
only in the movement of the economy to a new output steady state that we
see the initial positive impact of government consumption expenditure.

Figures 9 and 10 are signi…cant in that they con…rm the …ndings of the
international literature in terms of the direct impact of government con-
sumption expenditure on output. They also suggest that there is an indirect
impact of policy on output via its impact on investment as suggested in
Section 3.4 and further do not discount the possibility of the existence of a
non-linearity. The evidence provided in Figures 9 and 10 shows that esti-
mations involving only the linear incidence of the variable as well as single
relationship studies of policy on output may be mis-speci…ed in that they fail
to capture the indirect impacts of policy on stability and investment.
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Figure 9: Cointegrating vector analysis
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Figure 10: Threshold E¤ects

7 Conclusion

Growth Theory accepts a role for policy in in‡uencing the growth rate of an
economy. This paper provides an investigation of the impacts of two policy
variables on economic growth in South Africa over the 1935-1992 period -
government consumption expenditure and the in‡ation rate. The theoretical
discussion shows the possibility of an optimal level of government spending,
beyond which we begin to see decreases in the growth rate of output. In
addition policy may have an indirect e¤ect on output via its e¤ects on the
investment rate.

Johansen estimation techniques replicate the international cross-sectional
experience that rising levels of government consumption expenditure and
in‡ation lead to declines in output when examining their direct e¤ect. This
is seen not only in the examination of a linear direct impact as found in Model
1 but also in Models 2 and 3 where allowance was made for the existence of
non-linearities and an indirect impact of policy on GDP via investment.

Further, Models 2 and 3 …nd evidence in favour of non-linearity in the
policy variables, suggesting that there may, indeed, be an optimal ratio of
government spending and an optimal in‡ation rate beyond which we begin
to see decreases in per capita output. Model 3 suggests that such a non-
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linearity may also be present via indirect e¤ects on output through the e¤ects
of policy on investment. Due to the low number of observations the search
for the precise optimal point is constrained.

While the impact of government policy on steady state output appears
to be negative, or subject to an optimal level of government consumption
expenditure or in‡ation at very low levels, we have seen that in terms of the
short-run dynamics, the impact of government consumption expenditure and
in‡ation may be positive on growth. What is signi…cant about this …nding is
that it may come to account for any ambiguity in the international …ndings.
But equally, we should note that the lowering of the long-run steady state
solution means that any positive impact of government consumption expen-
diture or in‡ation on growth must be understood to be strictly transitory,
and hence non-sustainable.

A larger data set is required in order to con…rm the above …ndings. How-
ever the results are su¢cient to conclude that studies that are concerned
merely with the direct linear e¤ects of policy on GDP may be mis-speci…ed
and are ignoring potential feed-through e¤ects from other variables as well
as the potential existence of non-linearities. Conclusions drawn from such
studies need to be interpreted with care.
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A APPENDIX:
Standard Deviations of the Variables

Table A1: Standard deviations
Variables 1935-1992 1947-1992
LNPCGDP .28851 .29163
INVR .068836 .032686
PDEGRPOP .3734E-4 .3198E-4
WENROL .055440 .035560
GOVCGDP .039748 .026944
IG12 .074906 .066341
INFLAT .049100 .049576
II2 .053314 -
LNINST - 1.9395
COSTCAP - 10.9703
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Figure 11: Error Correction Equations for the “Reduced” direct linear impact
(Model I)
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Figure 12: Error Correction Equations for the “Reduced” direct linear impact
(Model I)
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Figure 13: Error correction equations for the “Reduced” direct linear impact
(Model I)
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Figure 14: Error Correction Equation for the “Reduced” direct non-linear
Impact (Model II)
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Figure 15: Error Correction Equation for the “Reduced” direct non-linear
Impact (Model II)
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Figure 16: Error Correction Equations for the Indirect Non-linear Impact
(Model III)
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Figure 17: Error Correction Equations for the Indirect Non-linear Impact
(Model III)


