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ABSTRACT

This paper presents evidence using Granger-causality test that there is no support of Wagnerian hypothesis in the Philippines. Johansen’s co-integration and vector-error correcting method established a long-run relationship between government spending and economic growth from 1980 - 2004. It was found that short-run changes in real GDP have significant positive effects on government spending and that about 1.38 percent of the discrepancy between the actual and the long-run, or equilibrium, value of real GDP is eliminated or corrected each year. 
Using stepwise multiple regression analysis, private investment, degree of openness, and people power movement were identified as significant factors affecting government spending. On the other hand, factors like private investment, supply of revenue, public debt, degree of openness, political stability, and the commencement of the World Trade Organization were found to be statistically significant affecting economic growth.

Keywords: econometrics, Granger-causality test, Wagner theory, Johansen’s co-integration, government spending, economic growth.

__________________________

* Ph.D. Holder in Economics, University of Santo Tomas, Metro-Manila, Philippines. Oct. 2005
** Ph.D. Holder and Professor, University of Santo Tomas, Metro-Manila, Philippines.

I. INTRODUCTION
There have been numerous articulations of the propositions concerning the causes of economic growth and until now it is still an enduring subject to discuss on. The country’s initial conditions and availability of resources are both important factors of growth. While much of the literature seem to depend on differences in country’s characteristics, past studies have concluded that shock variables like terms of trade, external transfers, change in number of war-related casualties per capita on the national territory, presence of debt crisis, and government spending can explain better the growth persistence. 
The role and size of government are inter-related to each other.  Oftentimes, bigger size as reflected on its spending means greater roles to fulfill. In the late eighteenth and early nineteenth centuries, the provision of public goods and services was perceived to be the primary role of government. Mueller (2003) cites other equally important roles of government such as being eliminator of externalities and redistributor of income and wealth. 
The Philippine Medium-Term Development Plan (MTDP) 2004-2010 apparently stipulates that government is expected to provide framework of political stability, rule of law, sound macroeconomic policy, and physical and human infrastructures within which an enterprise can flourish. Consequently, as government embraces more roles, there is accompanied increase in its spending.  
The central problem from an economic point of view as far as government spending is concerned is not its level or rate of growth but rather its effects on the potential rate of growth of the economy. Two approaches of investigating it were recognized. One set of studies has explored the quantitative impact of changes in government expenditure on national income. Among them are Afxentiou (1982), Beck (1982), Musgrave & Musgrave (1984), Saunders and Klau (1985), Ram (1986), Nagarajan & Spears (1989), Yousefi and Abizadeh (1992), and Ahsan, Kwan & Sahni (1996). Parallel efforts have also been made studying the underlying causal process affecting government expenditure and economic growth using Granger-causality test. Among the studies conducted were Sahni and Singh (1984), Ram (1986), Singh (1996), Ansari et al. (1997), Ghali (1998), Thornton (1999), Burney (2002), and Al-Faris (2002).
The existence of a possible long-run equilibrium relationship between economic growth (national income) and public expenditure growth where the former Granger-causes the latter is the basic thrust of Wagnerian hypothesis. Several empirical studies using Granger-causality test which conform the validity of Wagnerian hypothesis include the works of Yousefi and Abizadeh (1992), Hsieh and Lai (1994), Ansari et al. (1997), Osoro (1997), Thornton (1999), Islam (2001), Al-Faris (2002), Chang (2002). Country-specific studies confirming Wagner’s hypothesis are those of Khan (1990) for Pakistan, Gyles (1991) for the United Kingdom, Lin (1995) for Mexico, Nomura (1995) for Japan, and Singh (1996) for India.
Keynesian fiscal policy, on the other hand, subscribes to the notion that it is government spending that Granger-causes economic growth. Among empirical works that yielded results confirming it are Hsieh and Lai (1994), Ansari et al. (1997), Ghali (1998), Rodrick (1998), Fasano and Wang (2001), Burney (2002), Chang (2002), and Perotti (2002). However, none of them has specifically investigated the validity of Wagnerian hypothesis in the context of the Philippines. 

A lot are saying that Philippines is heavily adopting Keynesian economics but this needs to be validated empirically. As it experienced a lot of economic changes from 1980-2004 then an empirical study examining government spending and growth effects of political freedom, people power movement, different types of crisis, and commencement of World Trade Organization is of great interest. This is in addition to the examination of the effect of private investment, supply of revenue, employment rate, total outstanding public debt, and degree of openness to government spending and economic growth. 

Thus, the aim of this paper is to identify the true nature of government spending and economic growth using Granger-causality test and to model their short-run dynamics using Johansen’s cointegration test and vector-error correction model.  Another objective of this paper is to determine the significant variables affecting them using multiple regression analysis.

The remainder of the paper is organized as follows: Section II presents the theoretical framework, Section III the data and empirical results, and Section IV the conclusion.

II. THEORETICAL FRAMEWORK
A classic approach in explaining growth of government spending is the Wagnerian hypothesis stating that in the process of economic development, government economic activity increases relative to private economic activity (Wagner, 1876). In this facet, government spending (GS) is an endogenous variable Granger-caused by economic growth (EG) and other economic variables as shown in Equation 1. 

(1) GS
= α + β1 EG + β2 EV + μt

where: 
GS = government spending



EG = economic growth



EV = other explanatory variables



μt   = error term
Wagner offered three reasons why this would be the case.  First, the administrative and protective functions of the state would substitute public for private activity. Second, economic development would lead to an increase in “cultural and welfare” expenditures. And third, government intervention would be required to manage and finance natural monopolies. 

However, the relationship between economic growth and public expenditure is perceived to be reversed within the Keynesian macroeconomic framework.  A fiscal expansion is expected as a result of multiplier effect on output behind its assumption of price rigidity and the possibility of excess capacity. A four-sector model shows an equilibrium income when output equals demand (O’Sullivan & Sheffrin, 2003).

( 2 ) output  =  demand= {(C + I + G + (X – M)}

where:
C = consumption



I = investment



G = government spending



(X-M) = net export
There are many factors affecting growth. Growth theory does not only address the causes of economic growth but its implications to the relative wealth of nations as well. The neo-classical growth models (as developed by Solow, 1956 and Swan, 1956) for decades had been useful in explaining growth in terms of income per capita which is exogenously given (Wagner’s hypothesis). Their important assumption is that only during the transition of economies to their steady state can economic policy affect the rate of growth.  Consequently, most researches focused on the “division and stabilization of cake” instead of its “enlargement”.


On the other hand, Romer (1989) and Lucas (1988) pioneering works on the endogenous growth theory initiated the change on the role of the government drastically. In all of its models, the government can either directly or indirectly influence growth. The former growth theory implies the government’s active role in providing subsidies while the latter implies a once and for all necessary increase in investments. 

Other than government spending, factors that have been identified affecting long-run growth are, among others, private investment (Ghali, 2003), supply of revenues (Eken et al., 2000), population (Balisacan and Mapa, 2004), degree of openness (Romer, 1989), trade intensity (Grossman and Helpman, 1991), globalization (Rapacki, 2002), political freedom (Brons et al., 2000), political stability (Olson, 1982), and fiscal policies (Barro, 1990 and Glomm & Ravikumar, 1994 and 1997).  
III. METHODOLOGY 

Data and Variable Definitions
Data used in this study are annual series covering the period of 1980-2004. The variables are in millions except employment rate and tax effort. Variables are defined as follows:

GS = ln government spending

EG = ln real gross domestic product

EVS = ln significant explanatory variables obtained 

PI = ln private investment

SR = ln supply of revenues

ER = ln employment rate

PD = ln total outstanding public debt

DO = ln degree of openness

ln = the natural logarithm
DUMMY VARIABLES

PF = political freedom

where: 0 stands for year that election was not held


and 1 stands for year that election was held

CR = political, social, and economic instabilities

where: 0 stands for year that crisis was not experienced


and 1 stands for year that crisis took place

GB = globalization

where: 0 stands for pre-WTO, 1980-1994 


and 1 stands for post-WTO, 1995-2004 

PP = people power movement

where: 0 stands for pre-people power movement, 1980-1985 


and 1 stands post-people power movement, 1986-2004 

Economic growth is proxied by real GDP using 1985 as base year. Supply of revenue is measured by the tax effort which is the ratio of total tax collection to GDP while total   outstanding   public   debt refers to the obligations incurred by the government and all its branches, agencies, and instrumentalities including those of government monetary institutions.  Lastly, the degree of openness refers to the ratio of total export to real GDP.
Data were obtained from the Philippine Statistical Yearbook and Fiscal Statistics Handbook. These are the compilation reports made by authoritative sources that include National Statistical Coordination Board (NSCB), Bureau of Internal Revenue (BIR), Bureau of Customs (BOC), Department of Labor and Employment (DOLE), National Economic Development Authority (NEDA), Bureau of the Treasury (BOT), and Department of Budget and Management (DBM).

The assigned values for the dummy variables were based from historical facts such as the years when the local and national elections and People Power took place. The occurrence of different types of crisis was based from the special report of Andaya (2004) and Manasan (2004). On the other hand, the WTO’s verity and its effects which served as bases in examining the Philippine context spring forth from many works such as those of Kopp (2000), and Balle and Vaidya (2002).

Empirical Results

It is common for economic variables to be stationary not in levels but in first differences. This necessitates to apply Augmented-Dickey Fuller (ADF) test as it assures that the probability structure of these variables are stable and they qualified for meaningful regression equation. It requires using an Augmented Dickey-Fuller (ADF) test to reject the null hypothesis that a series is first difference stationary or ~I(1) in this form:
(1) ∆ Yt = β 1 + β 2 t + ζ Yt-1  + α ∑ ∆ Yt-1  + ε t

where ∆  is the difference operator, Yt   is the economic variables, Yt-1  is their lagged differences to ensure that the residuals are white noise, and ε t    is the stationary random error (Dickey and Fuller, 1981). The test is carried for all variables in level form first. As reported in column two of Table 1, none of the test statistics can reject the null hypothesis of non-stationarity since computed ADF did not exceed the critical values of ADF in the bottom. 

Apparently, each series is not stationary in level form. The ADF was applied to the transformed series of each variable to check for the possibility of stationarity in first differences, Third column reports that computed ADF’s now exceed its critical values at 1, 5, and 10 percent levels. Thus, the null hypothesis that the series is ~I(2) is rejected.
Table 1 Test Results for Unit Roots

	VARIABLES
	AUGMENTED DICKEY-FULLER STATISTIC

	
	LEVEL VARIABLES
	FIRST DIFFERENCE

	Government Spending (GS)
	-2.086886
	-3.357065*

	Economic Growth (EG)
	-1.425864
	-3.925132**

	Private Investment (PI)
	-2.138746
	-3.500650*

	Supply of Revenues (SR)
	-0.103162
	-3.603992*

	Employment Rate (ER)
	-3.651567
	-5.694969***

	Public debt (PD)
	-1.757545
	-3.911684**

	Degree of Openness (DO)
	-2.596166
	-5.216117***

	The critical values for ADF are -4.4167, -3.6219, and -3.2474 for 1%***, 5%**, and 10%*, respectively.


Before applying the Johansen’s cointegration procedure, it is necessary to determine the lag length of the VAR equation (2) which should be high enough to ensure that the errors are approximately white noise but small enough to allow estimation. In this paper, the lag length, k, is chosen on the basis of the minimum value of Akaike Information Criterion (AIC). The result of the test in the next table indicates that the optimal lag length is four. 
Table 2 TEST OF THE OPTIMAL LAG LENGTH OF VAR EQUATION

	LAG 
	1
	2
	3
	4
	5
	6
	7

	AIC
	-7.138768
	-5.415793
	-4.608671
	-4.364723
	-4.708021
	-4.998807
	-5.211933


The cointegration is then applied in accordance to the methodology suggested by Johansen (1988), and generalized in Johansen and Juselius (1990). The process is used to investigate the long-run relationship between government spending and economic growth and to ensure that the regression is not spurious (i.e., meaningful).  The time series Xt, according to Johansen’s procedure is modeled as a vector autoregressive (VAR) model in this form:

(2) ∆Xt = α + ∑ τi Xt-1 + π Xt-1 + λDt + η t

where Xt is the vector of non-stationarity containing government spending and real GDP, ∆ is the first-difference, α is the constant term, Dt is stationary series, and η t is the random error.


Using the optimal lag length, k = 4, Table 3 shows the existence of one cointegrating vector at 5% significance level as the likelihood ratio exceeds the critical value at that level. 

Table 3 JOHANSEN COINTEGRATION TEST AT LAG LENGTH (k) 4

	Date: 09/10/05   Time: 06:00

	Sample: 1980 2004

	Included observations: 20

	Test assumption: Linear deterministic trend in the data

	Series: LNGOVTSPENDG LNREALGDP 

	Lags interval: 4 to 4

	
	Likelihood
	5 Percent
	1 Percent
	Hypothesized

	Eigenvalue
	Ratio
	Critical Value
	Critical Value
	No. of CE(s)

	 0.667919
	 25.69094
	 25.32
	 30.45
	      None *

	 0.166541
	 3.643422
	 12.25
	 16.26
	   At most 1

	 *(**) denotes rejection of the hypothesis at 5%(1%) significance level

	 L.R. test indicates 1 cointegrating equation(s) at 5% significance level

	

	 Unnormalized Cointegrating Coefficients:

	LNGOVTSPENDG
	LNREALGDP
	@TREND(81)
	
	

	-0.144747
	-6.177454
	 0.228847
	
	

	 0.522192
	 4.667166
	-0.133207
	
	

	

	 Normalized Cointegrating Coefficients: 1 Cointegrating Equation(s)

	LNGOVTSPENDG
	LNREALGDP
	@TREND(81)
	C
	

	 1.000000
	 42.67769
	-1.581019
	-566.9367
	

	
	 (212.019)
	 (7.68386)
	
	

	
	
	
	
	

	 Log likelihood
	 94.75686
	
	
	


The test was performed using an unrestricted intercept term in VAR which assumes the existence of a deterministic time trend in the data. Thus, they exhibit long-run stability. Under the unnormalized condition, insignificant t value of government spending reveals that it is weakly exogenous while real GDP is strongly exogenous. New estimates of coefficient when weak exogeneity restriction on government spending is imposed are measured under the normalized condition. Its t value (212.019) means that the real GDP is the one more deviating from its equilibrium in the short-run. This necessitates the use of vector-error correction model to measure the short-run dynamics.

The vector-error correction model which was first used by Sargan (1964) is used with nonstationary series that are known to be cointegrated (Danao, 2002 and Hatanaka, 1996). This model, as reflected by (α0) error correction term in Equations 3 and 4, is used in identifying the short-run adjustment toward its long-run equilibrium.

(3) GSt = αo + (1 GSt-1 +. ..+αnGSt-n  + β1EG t-1 +…+ βnEG t-n + et

(4) EGt = αo + (1 EGt-1 +. ..+αnEGt-n  + β1GS t-1 +…+ βnGS t-n + et
Table 4. ESTIMATES OF THE VEC MODEL

	Date: 09/10/05   Time: 02:55

	 Sample(adjusted): 1985 2004

	 Included observations: 20 after adjusting

	        endpoints

	 Standard errors & t-statistics in parentheses

	Error Correction:
	D(LNGOVTSPENDG)
	D(LNREALGDP)

	CointEq1
	-0.005424
	-0.013815

	
	 (0.00579)
	 (0.00249)

	
	(-0.93637)
	(-5.55342)

	
	
	

	D(LNGOVTSPENDG(-4))
	-0.109405
	 0.091754

	
	 (0.27184)
	 (0.11673)

	
	(-0.40246)
	 (0.78605)

	
	
	

	D(LNREALGDP(-4))
	-0.326273
	-0.509328

	
	 (0.36311)
	 (0.15592)

	
	(-0.89856)
	(-3.26658)

	
	
	

	C
	 0.036187
	 0.039827

	
	 (0.01041)
	 (0.00447)

	
	 (3.47550)
	 (8.90797)

	 R-squared
	 0.203556
	 0.759289

	 Adj. R-squared
	 0.054223
	 0.714156

	 Log likelihood
	 38.21895
	 55.12588

	 Akaike AIC
	-3.421895
	-5.112588

	 Schwarz SC
	-3.222748
	-4.913441

	 Determinant Residual Covariance
	 2.63E-07

	 Log Likelihood
	 94.75686

	 Akaike Information Criteria
	-8.375686

	 Schwarz Criteria
	-7.828034


These results show that short-run changes in real GDP have significant positive effects on government spending and that about .013815 percent of the discrepancy between the actual and the long-run, or equilibrium, value of real GDP is eliminated or corrected each year. On the other hand, result also reveals that short-run changes in government spending are statistically insignificant affecting real GDP.
The Johansen’s cointegration test (Table 3) reveals an initial finding that real GDP is an exogenous factor affecting government spending. To validate its accuracy, the Wagnerian hypothesis in the context of the Philippines is examined using Granger-causality test. GSt is said to be Granger-caused by EGt if the coefficients on the lagged of EGt are statistically significant. The same is true for the other way around. 

On the other hand, a bilateral causality is said to exist when both coefficients are statistically significant, and there is independence when both are statistically insignificant (Granger: 1981). The Granger-causality test is a Wald test with the null hypothesis that GSt does not Granger-cause EGt. The bivariate regressions that are run by the Eviews program for this particular study are in these forms: 

(3) GSt = ro + ( (j GSt-j + ( bi EGt-i  + et

(4) EGt = go + ( (i EGt-i + ( (j  GSt-j + ut
where: GSt and EGt  are  two stationary series representing government spending and real GDP, respectively and i and j stand for lag lengths.
Table 4. GRANGER-CAUSALITY TEST OF 

GOVERNMENT SPENDING AND REAL GDP

	Pairwise Granger Causality Tests

	Date: 09/12/05   Time: 15:52

	Sample: 1980 2004

	Lags: 4

	  Null Hypothesis:
	Obs
	F-Statistic
	Probability

	  LNGOVTSPENDG does not Granger Cause
  LNREALGDP
	21
	 2.69082
	 0.08235

	  LNREALGDP does not Granger Cause LNGOVTSPENDG
	 0.64987
	 0.63779


Test results in Table 4 show that the hypothesis that government spending does not Granger-cause real GDP should be rejected but the hypothesis that real GDP does not Granger-cause government spending cannot be rejected.  Therefore, it appears that Granger causality runs one-way only from government spending to real GDP. This supports the notion that Keynesian economics prevails in the Philippines, rather than Wagnerian.

This part presents the significant determinants of both government spending and economic growth. Table 5 provides the summary results for government spending while Table 6 summarizes the significant factors affecting economic growth using stepwise multiple regression analysis. The log-linear regression model was chosen over the linear model on the bases of R2 value criterion, underlying theory, expected signs of the coefficients of the explanatory variables, and their statistical significance (Gujarati, 1999). This kind of model measures the elasticity of the dependent variables (government spending and real GDP) with respect to the explanatory variables chosen in this study on the basis of the past empirical studies. Nonstationarity of data necessitates an application of the first difference method while Prais-Winsten estimation method corrects the initial results against serial autocorrelation which is common among time series data (Gujarati, 1999). 

Regression analysis for quantitative data was applied first to determine separately the significant variables of government spending and economic growth. These were regressed then with qualitative data (Equations 5a and 6a). 

(5) ln GS = ( + (1 lnPI + (2 lnSR + (3 lnER + (4 lnPD + (5 lnDO+(I

(5a) ln GS = ( + (1…n lnEVS+ (n+1 PF + (n+2 CR +(n+3GB +(n+4 PP +(I

(6) ln EG = ( + (1 lnPI + (2 lnSR + (3 lnER + (4 lnPD + (5 lnDO+(I

(6a) ln EG = ( + (1…n lnEVS+ (n+1 PF + (n+2 CR +(n+3GB +(n+4 PP +(I

Table 5. LOG-LINEAR MODEL OF GOVERNMENT SPENDING

WITH DUMMY VARIABLES

	ln GS =   4.490 + .323 ln DO*+.204 ln PI*+ .145 ln SR** + .245 ln PD** -.043 PF -  .039 CR
            (12.518)      (10.523)         (4.329)            (1.654)           (1.485)       (-.973)     (-.862) 

              (.359)         (.031)           (.047)              (.088)               (.165)        (.044)       (.045)

             + .106 GB  + .026 PP**

(1.078)       (1.374)

(.059)         (.019)


	*Significant at .05, t = 1.746

**Significant at .10, t = 1.337

With t -values and standard error on the parentheses

	R2  = .960                                         F = 245.236

Adj. R2 = .958                                   F tab = 2.74

D.W. = 1.892                                   df = 16 ; n = 24


Findings reveal in Table 5 that degree of openness and private investment are significant at five percent level while supply of revenues, total outstanding public debt, and people power movement are significant at ten percent level. Since the coefficient of the dummy variable- people power movement- is statistically significant, it can be inferred that there is difference in the average government spending between the pre-people power movement and post-people power movement. Its positive sign tells that government spending relatively increased during the last years of Marcos. As indicated by R2, 96 percent of the total variation in government spending is explained by variables used in this analysis. Similarly, the computed F value is also very high as it affirms that the whole model itself is statistically significant. 

      Table 6. LOG-LINEAR MODEL OF REAL GDP WITH DUMMY VARIABLES

	ln EG =   8.654 + .168 ln DO*+ .303 ln SR*- .102 ln PD*+.177 ln PI* + .067 GB* - .017 CR* 
            (15.391)      (1.816)         (-6.443)         (-4.963)       (3.952)       (2.310)      (1.834) 

              (.562)         (.093)           (.047)            (.021)           (.045)        (.029)        (.009)

               + .049 PF + .020 FG
(.585)         (.320)

(.083)        (.063)


	*Significant at .05, t = 1.746

**Significant at .10, t = 1.337

With t -values and standard error on the parentheses

	R2  = .986                                         F = 274.883

Adj. R2 = .983                                   F tab = 2.59

D.W. = 1.979                                   df = 16 ; n = 24


Table 6 reports that degree of openness, supply of revenue, public debt, private investment, globalization and presence of crisis are significant at five percent level. Political, economic, and social instabilities adversely affect economic growth while the commencement of WTO clump up economic growth. Holding other things constant, degree of openness increases economic growth by .168 percent for its every one percent increase.  On the other hand, every one percent increase of private investment, ceteris paribus, results to .177 percent increase of economic growth. Since the computed F exceeds the tabulated F value, 2.59, then as a test of overall significance, it is safe to conclude that the whole model is statistically significant. As indicated by R2, almost 99 percent of the total variation in economic growth is explained by the variables used in this study.
IV. CONCLUSION

From the results of this study four points merit emphasis.  First, a standard Johansen’s cointegration test for the existence of a long-run relationship between government spending and real gross domestic product was established. Over the period of 1980-2004, their positive relationship has been established. Second, an evidence of Wagnerian hypothesis in the short-run was identified. This result follows that economic growth serves as an exogenous factor of government spending. 
However, the Granger-causality test has proven that the Keynesian proposition of government spending as a policy instrument to promote long-run economic growth is supported by the data for the period covered. Third, private investment, degree of openness, and people power movement are significant factors affecting government spending. And lastly, significant factors affecting Philippine economic growth are private investment, supply of revenue, total outstanding public debt, degree of openness, globalization, and different types of crisis.
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