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Introduction:





In his initial work in the 19th century, the German economist Adolph Wagner(1890) stated that the public sector's share of output rises with the level of economic development. For, as the economy grows, demand for goods and services will grow. Since part of this growth is satisfied by the government, then government expenditure will grow. This in turn is reflected in an income elasticity of public spending being greater than unity. One explanation for this is that law enforcement, state participation in material production  and public provision of certain economic and social services imply a positive relationship with aggregate output. Other explanations are offered in terms of the response of government to the subjective preferences of citizens. Demand is initially directed toward the necessities like education and health care. This results in a tendency for the elasticity to be less than one; whence government expenditure is considered to be a necessity. But with the advent of prosperity these basic material needs are satisfied and demand shifts to less urgent wants, including government services, which will then become new arguments in the utility functions of citizens. This reflects itself in an elasticity parameter being greater than one; whence classifying government expenditure as a luxury. Sahni and Singh(1984) were merely interested in determining the causal relationship connecting government expenditure to income. Musgrave and Musgrave(1987) emphasized the growing complementarity between both public and private consumer and capital goods associated with a growing per capita income. Other objective factors such as population growth and technological change may also affect the growth of government consumption. Martin and Lewis(1956) argue that the prevailing conception of the role of the state is an important determinant of the nation's public consumption. Pryor(1965) argued for the inclusion of other economic, demographic, social and institutional factors. Abizadeh and Gray(1985) tested Wagner's Law using a pooled time-series cross-section sample and found that the law holds for the group of developing countries but not for the underdeveloped. Dao(1994) tested the law using cointegration techniques on a sample of seven developed countries. His results show that only four countries in the sample exhibit long-run relationships between the size of government as measured by the share of government consumption in the national income and per capita income and that only in one case, that of Belgium, does Wagner's Law holds. Koop and Poirier(1995) tackle the same problem from a different angle using a Model Occurrence framework. Koop and Poirier calculate the probability that the income elasticity of government expenditure is greater than one whereas classical analysis, e.g. Ram(1986,1987) interpret Wagner's Law as holding if point estimates of the income elasticity are greater than one. 


In this paper we conduct an analysis of the response of the government size to its basic determinants in the oil rich economy of the Kingdom of Saudi Arabia(KSA). In the first section we examine the size and growth of the public sector in the Kingdom. The second section deals with preliminary variable and data issues pertaining to causality, stationarity and structural breaks and reports on the various empirical findings related to these issues.








1. Size and Growth of the Public Sector in the Kingdom of Saudi Arabia:


	


Over the period of the study, 1970-1991, government expenditure in real terms(1990 prices) has registered some dramatic changes. It increased from 22 billion Saudi Riyals(SR) to over 200 billion SR. This increase was in parallel with the increase in the oil revenues which also witnessed a dramatic change over the same time period. Real total revenues increased from 55 billion SR in 1970 to 157 billion SR by 1990. This amounts to an average rate of growth of 9.63% during the same period. The growth rate was 77% in 1974, the year of the first budget after the oil price boom of 1973. These fluctuations were merely in reflection of the fluctuations in prices and quantities produced. Oil prices increased from 1.26 dollars per barrel in 1970 to over 40 dollars per barrel by 1979. However, the pattern reversed with an ensuing decline where prices hit their present ruling level of 17-18 dollars per barrel. Oil production has also increased from around 4 million barrels a day in 1970 to over 10 million barrels a day in 1981. Again the pattern reverses somewhere to between 4.5 to 5.5 million barrels a day during the period 1983-1989. Production subsequently increased to its present level of about 8 million barrels a day. These fluctuations in production and prices reflected itself in the government budget knowing that the oil revenue has composed over 90% of the total government revenues during the period 1970-81 and about 66-76% during the period 1982-92. 


During the period 1970-1991, real government consumption expenditure increased from around 10.5 billion SR in 1970 to over 157 billion SR in 1991. Real government investment has also increased from around 10.9 billion SR in 1970 to a maximum of 102.6 billion SR in 1981. It started to decline thereafter where it reached about 43 billions in 1991. The most obvious reason for this being the completion of most of the massive infrastructural project undertaken by the KSA government.


These same patterns were largely reflected in the behavior of the shares of government expenditures and components in KSA GDP.  








 2. Variables and Data:





 Since the Wagner hypothesis addresses the connection between the size of the public sector and the level of development we use these two as the basic variables in the regressions. As a measure of government size we use the KSA real total government expenditures(STG) and its consumption(SCG) and investment(SIG) components relative to real Gross Domestic Product(GDP), i.e. STGY, SCGY and SIGY respectively. The measure used for economic development is real GDP per capita(SPCRY). The hypothesis is couched in terms of elasticities, and due to additional statistical considerations, we use the basic variables in logarithms. Hence we obtain the variables LSTGY(sgty), LSGCY(sgcy), LSGIY(sgiy) and LSPCRY(spcry) respectively. 


Data were obtained from various issues of the International Monetary Fund(IMF), International Financial Statistics(IFS).                                                   








3. The Empirical Results:


3.1. Causality:





Wagner's Law assumes that causality runs from income to government shares and components. However, the issue remains an empirical one. Sahni and Singh(1984), and Anderson et al.(1986), assert that without determining causality either by logical induction or by empirical deduction we do not have a significantly valid basis for relating development and growth forces to government spending. Furthermore in macro-relationships an a priori judgment is often difficult because of the probability of feedback which may obscure the direction and pattern of causality. To gauge this issue we employ Granger testing procedures to ascertain the direction of causality between the share of government and its components in GDP on the one hand and the per-capita GDP on the other hand, see for example, Sahni and Singh(1984). Results are given in Table(1) below:





Table(1)


Granger Causality


Hypothesis�
F-Statistic�
P-Value�
�
�EMBED Equation ���(4)**�
4.097�
0.025�
�
�EMBED Equation ���(4)�
6.442�
0.008�
�
�EMBED Equation ���(2)�
3.324�
0.062�
�
* Numbers in brackets are the time lags used in the testing procedures.


** �EMBED Equation ��� Doesnot Granger cause.


	As can be seen from the table, the hypotheses that GDP does not Granger-cause Government involvement is rejected for both consumption, sgcy and investment, sgiy components but on a less clear-cut basis at 6% probability level in the case of the total share sgty.








3.2. Conventional Regression Results:


3.2.1. Total Government:





Preliminary regressions were run on a static long-run Wagner version of the law. The Ordinary Least Squares(OLS) estimated relationships were for total government:








�EMBED Equation ���























�EMBED Equation ���


	The statistical criteria obtained generally point to severe model inadequacies. The �EMBED Equation ��� measure was extremely low for a time series regression, even lower than the Durbin-Watson d statistic which in itself pointed to the presence of severe serial correlation problems - possibly in reflection of the poor specification of the static version of the model. CUSUM and Chow tests of structural breaks pointed to a possible departure occurring in 1982�. This was additionally verified by the recursive elasticity coefficient estimates which indicated considerable variation in elasticity behavior through time peaking at about the year 1982�. 


	In general thus, results for the static Wagner version were far from satisfactory with rampant evidence of misspecification in functional form - this despite the fact that the estimates of the elasticity parameter of interest were significant and within expected bounds.


	As a first step towards remedying the situation we attempted to estimate a dynamic variant of the law. This can be justified economically by the fact that a considerable proportion of the total government expenditures was tied to projects with lengthy gestation lags, in turn resulting in the presence of drag effects on the budget and consequent lags in behavior. Results obtained via OLS estimation for this amended dynamic version were:





�EMBED Equation ���





	As expected, the results improved dramatically. From the statistical point of view �EMBED Equation ��� increased to 0.921 and the h statistic indicated the absence of significant serial correlation effects. All coefficients of interest were significant at the appropriate levels. Economically, the short-run Wagner effect was of an inelastic magnitude of 0.435 whereas its long-run counterpart was equal to 3.537. The share of Government is highly responsive over the long-run to relative variations in income. However, because of the turbulent nature of the behavior of income in this oil-rich country, possibilities of instabilities still exist even in this dynamic version. This was investigated again by the usual kit of tools of the CUSUM, Chow and recursive estimates tests. Results still indicated possibilities of structural breaks and parameter variation.


	To further investigate these sources of instability we proceeded firstly to examine the disaggregated components of government  i.e. government consumption and public investment and to trace their response to variations in income. Results on these are provided in the following subsections.





3.2.2) Government Consumption:


	The estimated long-run relationship of the Wagner type for public consumption was:








�EMBED Equation ���


	The performance of this component's model was even worse than the behavior of the aggregate - which could be an indication of where the sources of the various shortcomings could lie. �EMBED Equation ���was extremely low and there was abundant evidence of serial correlation problems and some ARCH effects as evidenced by the increasing volatility of the government consumption ratio. We also note that despite the crash in income in 1982, there was noticeable relative smoothing of the government consumption ratio probably within a quasi-life-cycle setup. This is further substantiated by inspection of the CUSUM and recursive elasticity coefficient graphs where instabilities in government consumption behavior crossed its significance bounds starting from 1984 with an obvious lag after the income crash which occurred earlier on in 1982. A Chow breakpoint test confirmed this pattern. 


	Proceeding as before the dynamic variant of the relationship was:





�EMBED Equation ���


	Again the performance improved appreciably after this respecification. �EMBED Equation ��� increased to 0.923 and the h test revealed no problem of serial correlation. The short term response of the share of government consumption in income to variations in the income measure was an inelastic 0.294 while the long-term counterpart was 3.542.





3.2.3) Public Investment:


	The estimated long-run relationships of the Wagner type were for public investment in the KSA as:








�EMBED Equation ���


	Again the same picture emerges despite some improvements in fit. Serial correlation still abounds - possibly in reflection of model misspecifications. The CUSUM reflected departures since 1977 and later-on in 1982 - may be with the advent of intensive public investment programs in the KSA infrastructure aimed to lay the basis necessary for the subsequent transformation of the economy. However, this time the response proved to be elastic even in the short-run. But this has to be qualified in view of the unreliable regression results obtained. We also note that public investment bore the brunt of the crash of income in 1982 with its swift response to the event as evidenced by cursory inspection of relevant graphs. Hence the elastic behavior in the short-run may not be that all surprising. The dynamic variant of the equation was:





�EMBED Equation ���


where the short-run elasticity coefficient was 0.989 being insignificantly different from the unitary elasticity. The long-run estimated parameter was in turn equal 3.081.





3.3) Stationarity, Unit Roots and Structural Breaks:


	Inspection of the graphs of the variables reveals that a potential characteristic for the variables used is non-stationarity. This raises the possibility of consequent spurious regressions. There is a strong upward trend throughout the period in sgcy. Similarly, sgiy peaks at 1982 and then collapses in an evident structural break. There was a limited revival after 1990 due to the activity following the Gulf war. A similar - though less pronounced - pattern then appears in sgty and there is evidence that these types of behavior may be lagging events in spcry.  


	The existence of a unit root in the KSA real GDP and its various components has been detected in many studies. However most of the testing procedures did not take into account the structural shocks which hit the KSA economy resulting in breaks during the past three decades. Hence their results might as well be flawed.  


	Within contexts related to Wagner's Law, concern for non-stationarity was voiced by Wagner and Weber(1977), Abizadeh and Gray(1985), Anderson et al.(1986), Ram(1987) and Koop and Poirier(1995). Ram suggested permitting autoregressive disturbances to correct the problem while the others attempted to deal with the issue through detrending.


	The series were then formally checked for stationarity. We performed initially the Augmented Dickey-Fuller(ADF) on the levels and first differences(i.e. rates of growth) of the variables. Results were:





�
Table(2)


The Stationarity Tests


Series   �
ADF�
MacKinnon's 5% Significance�
�
Levels:�
�
�
�
spcry�
-3.386�
-3.623�
�
sgty�
-1.712�
-3.645�
�
sgiy�
-1.660�
-3.645�
�
sgcy�
-1.312�
-3.622�
�
Fisrt Difference:�
�
�
�
spcry�
-2.736**�
-3.786�
�
sgty�
-2.568�
-3.020�
�
sgiy�
-2.053�
-3.020�
�
sgcy�
-4.372*�
-3.633�
�
	* Significant at 5% level.


	** Significant at 10% level.





	Accordingly, we can accept the hypothesis that the sgcy series is I(1) and hence its first difference is stationary but we cannot do that for the remaining series at 5% level. However, in light of the visual evidence on structural breaks we need to conduct more intensive stationarity testing procedures for the other series, namely, spcry, sgty and sgiy. A unit root test which doesnot take into account the breaks in the series will have low power. This in addition to the fact that the sample used is small for these types of tests. Since the breaks are known to have occurred around 1982 we adjust the ADF in the manner of Perron's(1989) test of shifts in the trend function by including dummy variables to ensure that there are as many deterministic regressors as there are deterministic components in the series. The null and alternative for a series {�EMBED Equation ���} allowing for a one-time change in the structure at time �EMBED Equation ��� (1982) are tested via the innovational outlier models of Perron as follows:





�EMBED Equation ���


where:





�EMBED Equation ���


	The above model allows for both changes in the intercept and in growth. The test is conducted by calculating the t-statistics for �EMBED Equation ���. Perron(1989) provides tabulations IV.B and VI.B for the distribution of this �EMBED Equation ��� statistic for various values of the break ratio �EMBED Equation ���. Two versions were used for the tests, one being the conventional innovational outlier incorporating the crash element DU and the other excluding the crash DU. Results for both are provided in tables(3a) and (3b) respectively.





Table(3a)


Perrons tests


�EMBED Equation ���


series�
�EMBED Equation ����
�EMBED Equation ����
�EMBED Equation ����
�EMBED Equation ����
�EMBED Equation ����
�
spcry�
-1.585�
-2.654�
2.524�
1.298�
3.456�
�
sgty�
-1.212�
2.806�
-2.227�
-0.231�
1.231�
�
sgcy�
1.969�
4.183�
-3.918�
-0.879�
-2.021�
�
sgiy�
-1.765�
2.040�
-1.405�
0.170�
2.106�
�






�
Table(3b)


Perron’s tests


�EMBED Equation ���


series�
�EMBED Equation ����
�EMBED Equation ����
�EMBED Equation ����
�EMBED Equation ����
�
spcry�
-2.877�
2.039�
-0.414�
10.825�
�
sgty�
2.593�
-2.579�
-1.566�
-0.019�
�
sgcy�
4.326�
-4.038�
0.611�
-0.875�
�
sgiy�
2.004�
-2.201�
-0.859�
-0.128�
�



	Perron's tests are firstly conducted via the above procedures and then the residuals from theses break-type regressions were then used in ADF regressions. Asymptotic critical values which now depend on what dummy variables are used and where in the sample the break occurred, are available as in Perron(1989,1994). Results on the ADFs are as listed in tables(4) below:





Table(4a)


ADF Tests


Regressions with the Crash


variable�
ADF statistics�
5% critical value�
�
spcry�
-3.643�
-3.065�
�
sgty�
-3.588�
-3.029�
�
sgiy�
-3.951�
-3.029�
�
sgcy�
-4.168�
-3.029�
�



Table(4b)


ADF Tests


Regressions with no Crash


variable�
ADF statistics�
5% critical value�
�
spcry�
-4.285�
-3.004�
�
sgty�
-3.336�
-3.040�
�
sgiy�
-3.497�
-3.029�
�
sgcy�
-2.479�
-1.963�
�



	Based on evidence reported on the above tables for the ADFs of the residuals of the Perron-type break regressions, we can infer that the variables are 'generally' supportive of a unit-root in levels and stationarity in rates, i.e. they are I(1). We say 'generally' in view of the approximate nature of results due to the smallness of the sample. This is in stark contrast to results obtained via direct ADF tests where three of the variables proved nonstationary even in rates, thus hampering the process of modeling them in ECM formats and of conducting appropriate cointegration analysis. 


	Whilst test statistics were marginal in a number of cases, given the small sample size and the power of the tests, we are encouraged to employ first differences in the variables.








3.4) Error Corrections:


	3.4.1) Total Government:


		Since the variables are stationary after allowing for structural breaks, we proceeded to estimate dynamic short-run ECMs. To gain insight into the nature of the lags - or leads - involved we obtained the Cross Correlation Function(CCF) between �SYMBOL 68 \f "Symbol"�sgty and �SYMBOL 68 \f "Symbol"�spcry. This revealed a significant relationship at lag 3. This in turn was incorporated in the ECM. In addition to that a trend variable was used to account for changes in the series. Results obtained were:


 


�EMBED Equation ���


	Statistically, the ECM for total government passes the usual tests for serial correlation and stability. The coefficient on the disequilibrium ECM is 0.240 in absolute value implying that 24% of any disequilibrium in any one year is compensated for during the following year. This reflects a stable ECM which eventually converges to its long-run path. The coefficient on the �SYMBOL 68 \f "Symbol"�spcry variable was 0.698 and represents the short-run Wagner elasticity. The long-run elasticity could be derived from the disequilibrium ECM but we preferred to estimate it directly via the application of the Johansen cointegration procedure in the following sections.


	Considerations similar to the above were also encountered - and treated similarly - when dealing with the disaggregates of public consumption and investment. There results are now described.





�
	3.4.2) Government Consumption:


		The CCF between �SYMBOL 68 \f "Symbol"�sgcy and �SYMBOL 68 \f "Symbol"�spcry revealed a significant relationship at lag 3 also. This information in turn was incorporated in the estimated ECM. In addition to that quadratic and cubic trend variables were used to account for changes in the series. Results obtained were:





�EMBED Equation ���


	Statistically, the ECM for government consumption passes the same tests as those for total government share despite the lower significance of the income variable. The coefficient on the disequilibrium ECM is now a high 0.721 in absolute value inducing a 72% adjustment per period - which is highly volatile - with intermediate adjustments captured by the difference term. The coefficient on the rate of change �SYMBOL 68 \f "Symbol"�spcry variable was 0.672 and represents the short-run Wagner elasticity. The long-run elasticity is estimated directly via the application of the Johansen procedure in the following section.





	3.4.3) Public Investment:


		a simple ECM was sufficient for the purposes of adequately representing this variable. Again a significant three period lagged effect of �SYMBOL 68 \f "Symbol"�spcry was detected and used in the ECM. Results obtained were:





�EMBED Equation ���


Statistically, the ECM for public investment was also successful. The coefficient on the disequilibrium ECM is 0.305 in absolute value which implies that 31% of any disequilibrium in any one year is made up for during the following year. This reflects a stable ECM which eventually converges to its long-run path. The coefficient on the rate of change �SYMBOL 68 \f "Symbol"�spcry variable was a 0.893 and represents the short-run Wagner elasticity. The long-run elasticity was also estimated directly via the application of the Johansen procedure in the following section.


	All in all, the results show significant short-run lagged effects of the income variable on the government and components share in income. The previous disequilibrium from the long-run Wagner relationships was also significant.





3.5) Cointegration:


	As noted by many, e.g. Dao(1994) and Koop and Poirier(1995), the cointegrating relationship, which describes the long-run relationship between the series used, is a convenient framework in which to couch Wagner's Law. Subsequently, in what follows we deploy Johansen's procedure to discover and estimate the cointegrating relationship(s) connecting the different variables.


 


	3.6.1) Total Government:


		Johansen cointegration tests were conducted under the assumptions of the presence of a linear deterministic trend. Results for sgty are presented in table(5a) below:





Table(5a)


Johansen Cointegration*


Eigenvalue�
LR�
5%�
no. of CE(s).�
�
0.729�
31.212�
25.32�
None**�
�
0.225�
5.097�
12.25�
At most 1�
�
* LR is the Likelihood Ratio Test. no. of CE(s) is the number of cointegrating equations. ** denotes rejection of 


the hypothesis at 5% significance level.





	The result of the LR test indicates the presence of one cointegrating equation at the specified significance level. The normalized cointegrating equation was estimated as:








�EMBED Equation ���


where figures in brackets are standard errors. According to these estimates, total government was long-run elastic in response to income. The magnitude of the Wagner coefficient was an elastic 1.608. This compares to the short-run elasticity obtained previously from the ECM as 0.698. Thus the Law is clearly validated over the long-run.





	3.6.2) Government consumption:


	Johansen cointegration tests were conducted under the assumptions of the presence of a linear deterministic trend for the variable. Results for sgcy are presented in table(5b) below:





Table(5b)


Johansen Cointegration*


Eigenvalue�
LR�
5%�
no. of CE(s).�
�
0.697�
28.461�
25.32�
None**�
�
0.204�
4.575�
12.25�
At most 1�
�
* LR is the Likelihood Ratio Test. no. of CE(s) is the number of cointegrating equations. ** denotes rejection of 


the hypothesis at 5% significance level.





	Again the result of the LR test indicates the presence of one cointegrating equation at the specified significance level. The normalized long-run equilibrium cointegrating equation was estimated as:








�EMBED Equation ���


	The coefficients were highly significant with an elasticity value of 0.582 reflecting the fact that government consumption did not constitute an elastic share of output. The Short-run elasticity of 0.672 was higher than its long-run counterpart which might raise the specter of an excessive short-run volatility in the share of government consumption of the Kingdom which tends to smooth out in the long-run. This is an expected result for by itemizing the government consumption expenditure in KSA we find that it consists of salaries, wages and benefits, expenses on electricity, telecommunications, transportation and miscellaneous. The elasticity of such expenditures are generally less than unitary.





	3.6.3) Public Investment:


	Johansen cointegration tests were conducted for this variable also. Results are presented in table(5c) below:





�
Table(5c)


Johansen Cointegration*


Eigenvalue�
LR�
5%�
no. of CE(s).�
�
0.668�
25.571�
15.41�
None**�
�
0.162�
3.539�
3.76�
At most 1�
�
* LR is the Likelihood Ratio Test. no. of CE(s) is the number of cointegrating equations. ** denotes rejection of 


the hypothesis at 5% significance level.





	The result of the LR test again indicates the presence of one cointegrating equation at the specified significance level. The normalized cointegrating equation was estimated as:








�EMBED Equation ���


	As far as this component is concerned, it proved to be highly elastic in its share of income with a significant 2.785 coefficient. In comparison, its value in the short-run ECM was an inelastic 0.893. This could be in reflection of the fact that during the period of the study, investment expenditures in KSA passed the stage of laying the necessary structures and into building projects which could be classified as luxury goods.


	To summarize results on this section, there is a marked similarity in behavior between the sgty and sgiy variables which reflected itself in similar short and long-run responses to income. This could be due to the fact that sgiy comprised the major share in the government total expenditure as compared to its consumption counterpart. The Wagner Law is thus validated for the sgiy component and the total sgty but evidence was lukewarm for the consumption component.





4) Conclusion:


	In this study Wagner's hypothesis as formulated in terms of the long-run elasticity of the share of government expenditure and its various components with respect to per capita income was tested within a generally bivariate model for the oil-rich economy of KSA which was buffeted by substantial breaks in its recent history. Special account was taken for the advent of these breaks where a major crash in income occurred in 1982. Taking the breaks into account led to some evidence on the stationarity and cointegration of the used variables since the respective variables proved to be I(1). That evidence enabled our procession to build suitable ECMs and to conduct cointegration analysis for the variables. Results obtained indicated that there were significant short-run lagged responses on part of the three variables to their income determinant. There was also a unique long-run cointegrating vector in each of the three Wagner regressions. Evidence for the hypothesis was clear cut in the two cases of the total government and its public investment component but was less so for government consumption. This latter component may have served to reduce the evidence recorded in the total government share of the economy. There was some evidence on excessive short-run volatility in government consumption in light of the fact that the short-run elasticity exceeded its long-run counterpart for this variable.
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Abstract


	This paper considers the operation of Wagner Law in an oil-rich economy which was buffeted by the shocks in the oil market during the past two decades. The hypothesis of the long-run elasticity of the share of government expenditure and its consumption and investment components was formalized and tested. The paper pays special attention to the incidence of structural breaks on the stationarity characteristics of the different variables and the resultant effect on the long-run cointegrating relationships of the Wagner type. Within that context the paper applies some recent testing procedures to explore the issue. Overall results point to significant short-run responses of the government shares to variations in income. There were also unique long-run cointegrating relationships for the above mentioned variables over the long-run. Evidence was clear-cut in two cases of the total government and its public investment component but was less so for government consumption. There was also some indications of excessive short-run volatility in government consumption since the short-run elasticity tended to exceed its long-run counterpart.
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