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A DISAGGREGATED ANALYSISOF GOVERNMENT
EXPENDITURESAND PRIVATE INVESTMENT IN TURKEY

Erdal Karagot

This article investigates whether disaggregated sorea of government
expenditures (government consumption and publiestent) exert a positive
or negative effect on private investment in Turkenr the period 1968-2000.
A cointegration analysis of a multivariate systefnequations is applied in
order to empirically estimate the long run relasioip between different
measures of government expenditures and privatesiment. Moreover,
impulse response functions and variance decomposdre estimated. The
estimation results indicate that public investmemd government consumption
tended to crowd out private investment. Thus, g@daincrease in public
investment and government consumption appears \te hdversely affected
private investment and the development of the Blrkiconomy.

1. INTRODUCTION

Government expenditures (government consumption gnblic

investment) and private investment association haen highly
investigated and the bulk of the studies carriet wsas published in
recent years. It is argued that government expereditaffect private
investment in two ways: Firstly, they may incredlse productivity of
private investment and, secondly, they can crowd puvate

investment. Thus, the empirical findings have besrbjects of
controversy. There are a number of studies withinadles economic
framework that look at a similar set of questioAschauer (1989) and
Munnell (1992) show that there is a positive relaship between
private investment and government spending. Laapo(2001)

investigates the effects of military and non-miltgublic expenditures
on gross private investment. The results of thisdytsuggest that
military spending does not affect private investméfamatzakis (2001)
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found that public investment has a positive effattprivate investment
while government consumption has a negative effeat private
investment in Greece. He also claims that the effepublic investment
on private investment is explained in two ways. e one hand, an
increase in public investment raises the natiorskll of investment
above the level expected by the private sectorceletine high level of
public investment crowds out private investment. {Ba other hand,
since public investments enhance the marginal mtodty of private
capital, this increases the level of private inne=mtt. These two
different effects determine whether public investinsubstitutes or
complements private investment. Pereira (2001) shthat, based on
impulse response analysis, the empirical resultcate that public
investment crowds in private investment in the EditStates for the
1956-1997 period. On the other hand, Ghali (199&)leys multivariate
cointegration techniques to develop a vector-ecmrection model for
investigating long-run effects of public investmentprivate investment
in Tunisia over the period 1963-1993. It is showat tpublic investment
is found to have a negative effect on private itmesit in both the short
and long run. Moreover, the financing of the pulctapital expenditures
through internal indebtedness, the repression ef ghivate financial
system, has crowded out the private sector fronfitabbe investment
opportunities (Ghali, 1998). Apergis (2000) alsmdades that a large
increase of public investment tends to crowd outgpe investment in
Greece.

These studies show that the relationship betweevergment
expenditures and private investment is still cordrsial. Different
results are found for different countries as weallfar different times
within the same country. Based on these mixed t€gtiis improper to
make any type of generalisations on the potengi@tionship between
government expenditures and private investments;Thuvould be of
interest to investigate this issue.

This article investigates whether disaggregated somes of
government expenditures exert a positive (crowdirjgor a negative
(crowding out) effect on private investment in Teylkor the 1968-2000
period. Our objective is to look into the relatibips between
disaggregated measures of government expenditugeserfhiment
consumption and public investment) and private stwent. To this
purpose, rather than adopting an aggregate definfior government
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expenditures, we decompose it into public investnaer government
consumption and attempt to empirically estimate tiwbie government
consumption and public investment have a diffeegrdffect on private

investment. One can claim that the relation betwgewernment

expenditures and private investment may be dueot@ tthan one cause.
There are some possible cases: (i) government dikpess cause
private investment or vice versa, (i) governmenpeanditures and
private investment are causally independent, amyl government

expenditures and private investment are reciprpcallsal.

The rest of the article proceeds as follows. Sa@iprovides a short
review of the role of fiscal and monetary policiasTurkey. Section 3
presents data and methodology. The empirical esmaesults, the
dynamic impulse response functions (IRF) and vagatlecomposition
responses are presented in Section 4. The articls with concluding
remarks.

2. ROLE OF FISCAL AND MONETARY POLICIES

Government expenditures (government consumption gnblic
investment) had a negative effect on private inmesit in Turkey over
the period 1968-2000. Karagol (2002) states that tkecline in
investment in Turkey in the late 1970s and the o@gg of the 1980s
could have been determined by poor fiscal and naoypepolicies.
Firstly, the economic crisis of the late 1970s wasentially a balance-
of-payments crisis which was accumulated by fisteficits and the
weakness of the underlying structure of foreigrddraFiscal deficits
were magnified by operating losses of the stateemlv@conomic
enterprises (SEEs). Due to large fiscal deficitel dass available
resources for investment, investment declined irkdy

Secondly, growing public sector deficits were fioad by foreign
borrowing. Thus, the government had to increasaréutaxes to pay
interest and principal debt obligations. These ddrevered the return to
investment and provided a disincentive to domestipital formation.
Kamin et al. (1989) states that one would expect investmerttaee
fallen because of the decline in available resaufoeinvestment and a
less profitable and more uncertain macroeconomiwir@mment.
Savvides (1992) claims that as debtor-country benéfom external
debt are less than those from any investment beazube external debt
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service obligations, debt acts as a high margasalate on the country,
thus lowering the return to investment and provgdandisincentive to
domestic capital formation. The disincentive effetcthe debt may have
repercussions on private investment. The governimastittle incentive
to institute policies to promote domestic capitainiation or reduce its
consumption in exchange for higher future econogn@mwvth when the
benefits from such policies go to creditors in fbem of higher debt
payments.

Thirdly, the fall in investment rate in developieguntries may be
attributable to the extreme economic and finandisiress of the most
recent period. Some components of the adjustmentgrowth
programmes may have been responsible for the imesdtdecline. The
depreciation of the Turkish Lira is one of the tast A real exchange
rate devaluation may substantially raise the reak of capital goods
(Buffie, 1984). Conway (1990) indicates that du¢h®e low elasticity of
supply especially in both agriculture and the namnofacturing sectors,
earnings have not been stimulated much throughssikeedevaluations.
Thus, real currency depreciation remained one efntiain reasons for
investment decline in Turkey. Moreover, exchande depreciation had
a negative impact on manufacturing investment thiothe prices of
imported machinery.

In the beginning of the 1990s, government expengktuncreased
due to pricing policies used for distributional aeléctoral objectives
and credit support extended to state-owned econenarprises (SEES)
to cover their operating deficits. Turkey experieth@ financial crisis in
early 1994 mainly due to the above-mentioned factéteal public
investment fell dramatically by about 34 percemnir1993 to 1994.
Real private investment, however, contracted onbdenately (about 4
percent). Due to another major economic crisis anlye2001, real
private investment declined by about 29 percemhf2900 to 2001.

3. METHODOLOGY AND DATA

Specifically, several studies have used the comwealtregression. This
method makes the implicit assumption that the egration vector is
unique, which means that we are bound to end up avinodel that is a
linear combination of independent cointegrationteoes In particular,
the assumption is made that the cointegrating veéstonique. This may
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not however be the case, and the two-step proceproeides no
framework for addressing this question. Moreovehas been argued
that test procedures do not have well-defined lingidistributions and,
as a result, testing for cointegration is not aightforward procedure.
Another disadvantage of the conventional regressidhat it examines
only the dominant cointegrating vector betweeneserit is difficult to
draw a general conclusion from the findings of thetudies as to which
determinants provide important information on irtigegted variables.

This study overcomes the spurious regression pmoldssociated
with non-stationary time series by means of unit test and the use of
cointegration techniques within a multivariate syst of equations
which is developed by Johansen (1988) and apphedahansen and
Juselius (1990). The procedure suggested by Johgh888) basically
depends on direct investigation of cointegration fine vector
autoregressive (VAR) representation. This analysedds maximum
likelihood estimators of the unconstrained coiragign vectors, but
allows one to explicitly test for a number of ceigtation vectors.

A pth-order vector autoregression, denoted as VAR ¢an be
explained as:

Xt = C+ Xe X #XoXi2 + ... $Xipt+ AQ +é (1)

WhereX; is nx1 vector of variables (private investment (F3DP,
public investment (PU) and government consumpt®®C)), ¢ is nx1
vector of constants (5x1 in our caseyz=nxr matrices of
autoregressive coefficients for i = 1, 2...p, af denotes the
deterministic conditioning variables. To distinduisetween stationarity
by linear combinations and differencing, a repartaisetion of equation
(1) is needed. Thus, the system in equation (1) lsanrewritten
equivalently as:

AXe=C+ DA Xea T oAXez + .. Tpad Xepur+ [Xep + AQi+e: (2)
where
i=-(l-m—...m) (=1..., p-1) 3)

and
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n=-(I-m1-...-7mp) (4)

The only difference between equation (2) and adstah VAR in
differences is the error-correction terfX.,. The system represented in
equation (2) also contains information on both shemd long-run
adjustment to changes in Xvia the estimates dfi and /7 respectively.
The transformation of a VAR model fol) variables into equation (2)
can be called a cointegrating transformation.

Thus, this methodology investigates whether the ffimdents
matrix methodology I1 contains information about long-run
relationships among the variables of the systeme man-stationary
component// can also be factorised to test the null hypothedis
reduced rank or equivalently, the number of coirdégg
relationships. That is

Ho: I1=af (%)

If rank (IT) = r < n, then there are matricgenda of dimensiomxr
such thatHo: 77 = « B, and there are ‘r cointegrating relations among
the elements gf’X;. Matrix B is interpreted as a matrix of cointegration
vectors and has the property that elementf X are stationary even
though X is non-stationary. On the other hand, the elemets
indicate the speed of adjustment of particularaldés with respect to a
disturbance in the equilibrium relation.

Our data on Turkey cover the period 1968-2000.Alliables are
transformed into natural logs denoted as LPI, LGDPJ and LGOC.
We use real GDP for this analysis. The GDP datacatained from
Economic and Social Indicators: 1950-20868d various years of the
State Planning Organisatiohe GNP deflator (1987=100) is used to
deflate variables. Private investment is defined raal net fixed
investment in non-residential equipment and stmestu Public
investment includes net fixed investment in nondestial equipment
and structures. The source of the above time sierighg State Planning
Organisation of Turkey (SPO, 2002). All time ser&s expressed in
real terms. GDP is measured as real GDP and taken the same
source. Government expenditure on goods and senikeused as
government consumption variable. This includes waged salaries,
non-wage expenditures and social security payments.



A Disaggregated Analysis of Government Expendgure

4. EMPIRICAL ESTIMATION RESULTS

To determine the time series properties of the IWAPDP, LPU and
LGOC series, the conventional unit root tests amel Augmented
Dickey-Fuller (ADF) (see Dickey and Fuller 1979)ituroot test are
applied to the natural logs of the series. Tabpgelsents the ADEest
results for the log levels and first differenceslads of PI, GDP, PU
and GOC.The results of the ADF test show that time series reot

stationary in levels. These results indicate thisterce of one unit
root. Furthermore, ADF test is calculated for figsiferences. On the
basis ofTable 1, all variables are stationary in first difnces. These

results indicate that our time series are integrafeorder 1, | (1).

Table 1. Unit Root Test- ADF

LevelsADF (lag 1) First Differences
LPI -2.754 ALPI -3.497*
LGDP -2.199 ALGDP -3.007*
LPU -2.588 ALPU -4.608**
LGOC -1.139 ALGOC -3.967**
Notes: An asterisk indicates significance at 5%elewhile two asterisks indicate
significance at 1% level. The critical values axai Dickey-Fuller.
L indicates the logs of PI, GDP, PU and GOC.
AL indicates the first differences of logs of PI, B[PU and GOC.
Table 2. Johansen Cointegration Method Test
Eicenvalue Likelihood 5 Percent 1 Percent Hypothesised
9 Ratio Critical Value | Critical Value| No. of CE()
0.534094 56.98637 53.12 60.16 None *
0.390056 31.01812 34.91 41.07 At most ]
0.236365 14.20893 19.96 24.60 At most 3
0.137780 5.040305 9.24 12.97 At most 3
Notes:

*(**) denotes rejection of the hypothesistet 5% (1%) significance level.

L.R. test indicates 1 cointegrating equation ata¥esignificance level.

137
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Given that the integration of the two series ish&f same order, it is
then tested whether the two series are cointegrated the sample
period. Table 2 shows the results of the Johanssin The likelihood
ratio (LR) test rejects the hypothesis of no cajra¢ion, r = 0 (see
Osterwald-Lenum 1992 for critical values) and idgs that there is
one cointegrating equation at the 5 percent sicgniice level.

The normalised parameter estimates of this coiategr vector are:

LPI = 26.0944 + 3.9769 LGDP — 0.3276 LPU — 1.56881C  (6)
(3.0340) (0.5027) (2.1276)

where the figures in parentheses are t-values.

The normalised cointegrating coefficients are shewequation 6,
and the signs of the variables conform to the th@othe literature, i.e.
there is a negative relationship between governneamsumption,
LGOC and private investment. Moreover, the effedt mublic
investment, LPU, on private investment is also tiggabut not
statistically significant at the 5 percent levell these results strongly
indicate that there is a negative relationship lketw government
expenditures and private investment in the long. rine estimated
results also suggest that government expenditur@sdc out private
investment.

4.1. Impulse Responses of Private Investment to Disaggregate
Government Expenditures

Impulse response analysis is used to investigaeirtterrelationships
between the variables and assess adjustments derdanequilibrium.
Since the deviations from the equilibrium are stadry, any shock to
the system generates a time path that eventuallynse to a new
equilibrium provided no further shocks occur. Ingaul response
functions allow us to examine the dynamic effectsdizsaggregated
measures of government expenditures (governmerguogption and
public investment) shock on private investment. ééasn the vector
error correction model, the impulse response fonctand variance
decomposition are calculated. The order of varmlde LPI, LPU and
LGOC.
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Figure 1. Impulse Response Functions
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Figure 1 shows the impulse response function (IRR& time period
of the IRF function extends over ten years. The uls® response
function traces over time the effects on a variatblan exogenous shock
to another variable. The persistence of a shodk ted how fast the
system adjusts back to equilibrium. The responsadasured in terms
of standard deviation. The results indicate thadrghis a negative
correlation between private investment and pulrliestment. As seen
from the second column, first row of Figure 1, stabvious that the
effect of one standard deviation shock of publieestment on private
investment is negative over the whole period. Hemee can conclude
that in Turkey, investments made by the publicaebave a crowding

Table 3. Variance Decomposition Analysis

Variance Decomposition of LPI:
Period S.E. LPI LGDP LPU LGOC
1 0.123430 100.0000 0.00000D 0.000000 0.00090
5 0.219334 95.93713 1.50602p 2.3628)0 0.19398
10 0.260091 94.34532 1.970937 3.5242p8 01%9p
15 0.278117 93.85318 2.036003 3.9618p4 0Q919p
20 0.286597 93.65051] 2.042536 4.1613b5 00415p
Variance Decomposition of LGDP:
Period S.E. LPI LGDP LPU LGOC
1 0.067473 29.99965 70.0003b 0.000000 0.00090
5 0.127525 49.84331 49.46536 0.087924 0.603410
10 0.157333 60.70239 38.50800 0.3326D8 09569
15 0.171396 65.05213 33.79460 0.7672p1 03860
20 0.178374 66.97010 31.58292 1.089317 0857p
Variance Decomposition of L PU:
Period S.E. LPI LGDP LPU LGOC
1 0.129131 16.66940 12.60231L 70.72829 0.00090
5 0.197471 8.464829 36.4116p 54.84349 0.28006
10 0.213166 7.876728 41.33196 50.142p1 0Ba8y
15 0.217017 8.883103 41.82103 48.60518 0&P0p
20 0.218686 9.837625 41.60513 47.870D9 0%B7]
Variance Decomposition of LGOC:
Period S.E. LPI LGDP LPU LGOC
1 0.113329 7.753237 11.3432D 9.081589 71B219
5 0.191225 51.49689 13.4896P 4.360084 3046583
10 0.231391 62.75061 12.72607 3.5805¢5 20p4p
15 0.250050 66.60180 11.79365 3.670081 1434
20 0.259203 68.24752 11.25008 3.8099p5 1659p
Ordering: LPI, LGDP, LPU, LGOC.
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out effect on private investment. This result igeuealistic in the case
of Turkey where public investment undertaken byvilgasubsidised

and inefficient state-owned enterprises in agrigelt manufacturing,
energy, banking and financial services has oftdoged the possibilities
for private investment.

Moreover, as seen from the third column of the fiosv of Figure 1,
the effect of one standard deviation shock of gowemt consumption
on private investment is negative. This means tgavernment
consumption has a negative effect on private imeest in Turkey. On
the other hand, from the second column and thivd abFigure 1, it is
clear that the effect of one standard deviatiorcklud public investment
on government consumption is negative. This indgathat public
investments substitute government consumption.

Table 3 presents variance decomposition (VDC) edtons.
Mamatzakis (2001) states that the variance decoitigposanalysis
indicates how much of the uncertainty surrounding predictions of
private investment can be explained by the unceytesurrounding the
other variables. Over twenty years, 4.16 percenthefforecast error
variance of private investment is explained by uflsances in public
investment, while 0.14 percent by government comnion.

5. CONCLUSION

This article attempts to investigate whether thisrea link between
disaggregated measures of government expenditures mmivate

investment in Turkey for the 1968-2000 period. Enepirical results of
the study indicate that public investment and goewent consumption
have a negative “crowding out” effect on privateestment. Hence, a
large increase in public investment and governmewmmsumption

appears to have adversely affected private invedtmend the

development of the Turkish economy. It is conclutteat policy makers
should make a distinction among different governimexpenditures.
The effects of disaggregated government expenditwsikould be
investigated separately.

The impulse response function (IRF) above shows ribgative
response of private investment to a one-standawihtiten shock of
government consumption and public investment. Theselts clearly
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suggest that government consumption and publicsinvent “crowd
out” private investment. This result contrasts witle Erenburg and
Wohar (1995) findings. They argue that there is canglementary
relationship between public spending and privatestment.

Fiscal policy in general and government spendingarticular may
indeed contribute to the development of the Turkisbnomy. However,
one should not misjudge by looking at the effedtshe disaggregate
measures of government expenditures (governmerguogotion and
public investment)on private investment. This article argues that it
might be more appropriate to look into the difféareomponents of
government expenditureghen the effectiveness of fiscal expenditures
is assessed.

In terms of economic policy, these outcomes mayhé&ir explain
what is considered to be one of the greatest faBathat the Turkish
economy fell into in the late seventies and in #nghties. There are
some reasons: Firstly, public investment undertak®n heavily
subsidised and inefficient state-owned enterpiiisegriculture, energy,
banking and financial services has often reduced pibssibilities for
private investment. Secondly, in order to cover thereased
government expenditures, private investors charggr tinvestment
plans because of expected tax increase. This cah&xegative impact
on private investment. Lastly, Lin (1994) statesatthincreased
government expenditures made private investmergflycbecause of
competing with the private sector in financing. Teeults indicate that
government expenditures have crowded out privatesiment in
Turkey during the period under consideration.
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