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Abstract 

Does economic freedom cause economic growth or does causality run in the reverse direction? And do all the constituent parts of economic freedom exert a causal impact on economic growth or do some freedoms matter more than others? In order to answer these questions, this short paper conducts a series of Granger causality tests using panel – or TSCS – data for a large number of countries during the period 1970-2000. The results suggest that economic freedom does matter for economic growth. However, disaggregating the index of economic freedom reveals a complex causal relationship between its constituent parts and economic growth. The main findings are that overall economic freedom and the level of property rights protection have a causal impact on economic growth. Furthermore, both the level of and changes in freedom relating to regulation of business, labour and credit market are particularly important for economic growth. Thus, economic freedom does matter for economic growth but some freedoms matter more than others. 
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1. Introduction

The lack of economic growth in many countries constitutes one of the most important economic problems both historically and today. This naturally raises questions as to the causes of economic growth: Why do some countries experience high levels of economic growth while others do not, and what are the causes of economic growth? These are obviously complex questions which have troubled economist and political economists at least since the time of Adam Smith. One prominent line of research which has gained momentum in the last decade or so emphasises the role of economic freedom as an important determinant of economic growth (for a review of the literature, see Berggren 2003, and Berggren & Kurrild-Klitgaard 2004). Theoretically, the literature of economic freedom emphasises that the extent to which countries posses free market institutions that protect property rights and implement policies which provide for trade and voluntary exchange is instrumental to economic growth. Specifically, Gwartney and Lawson (2003a:  406; cf. 2004: 5) define the central components of economic freedom as being:”…personal choice, voluntary exchange, freedom to compete, and protection of persons and property”. From this definition it is clear that economic freedom comprises a number of separable dimensions which, however, all relate to the institutions and policies governing the economies of countries. Indeed, Gwartney and Lawson (2004: 5) emphasise that ”Institutions and policies are consistent with economic freedom when they provide an infrastructure for voluntary exchange and protect individuals and their property from aggressors seeking to use violence, coercion, and fraud to seize things that do not belong to them.” That is, economic freedom affects the incentive structure within which economic agents, investors and producers act. Therefore, the argument goes, economic freedom should be expected to have an impact on economic growth and the wealth and poverty of countries.  

The validity of the theoretical arguments is, however, ultimately an empirical question. As a result, a growing body of literature investigating the empirical relationship between economic freedom and economic growth has emerged (e.g. Sturm & de Haan 2000, 2001; Heckelman 2001; Carlsson & Lundström 2002; Dawson 2003). Whereas most studies tend to find a positive association between measures of economic freedom and economic growth, a number of issues nevertheless remain unsettled. Recent studies have especially emphasised three problems in the study of the freedom-growth relationship. Firstly, the direction of causality is not clear. That is, does economic freedom cause economic growth or does economic growth affect economic freedom? Often, studies of the growth-freedom relationship employ a cross-sectional research design in which period averages or initial levels of economic freedom are regressed on period averages of economic growth. Thereby a possible correlation between economic freedom and growth can be established. But since correlation does not establish causality, this renders questions concerning the latter unanswered. Secondly, economic freedom is often measured using broad composite indices comprising a large number of variables. But as Berggren (2003: 195) correctly notes: ”As with respect to any composite index … one may wonder what is really measured when a great number of variables are combined”. The problem with a highly aggregated index is not only that it may be difficult to tell exactly what the index expresses; also, although a positive correlation can be established between an aggregate measure of economic freedom and economic growth, this does not shed any light on whether some components of economic freedom matter more than others, or, indeed, whether all components of economic freedom affect growth in the same direction. Whereas analyses of composite measures of economic freedom are useful for deriving very general conclusions concerning the freedom-growth relationship, they do not provide much insight with regards to uncovering the details of the freedom-growth relationship. Thirdly, there has been some debate concerning the proper methodology and weighting procedures used for constructing economic freedom measures (Gwartney et al. 1996; Sturm & de Haan 2000; Sturm et al. 2002; Heckelman & Stroup 2000, 2002, 2005). This is an important problem that relates both to issues of which variables should be included in indices of economic freedom, the relative weighting of these variables in the final index, and the proper statistical procedures for constructing an index of economic freedom. However, partly for reasons outlined below and partly to economize on space, this paper will not deal with this particular problem. Instead the paper is confined to deal with the first two issues, i.e. that of causality and the effects on economic growth of the components of economic freedom. 

The purpose of the present paper is to investigate the causal relationship between economic freedom and economic growth. Specifically, using panel (or time-series-cross-section) data for a large number of countries in the period 1970-2000 we will use Granger causality tests to investigate this relationship both for an aggregated measure of economic freedom as well as its individual components. For this purpose we will use data provided by the Fraser Institute (2003) since these data cover a large number of countries over a considerable period of time. In fact, precisely because the Fraser Institute data extends back in time, this allows one to exploit both the temporal and cross-sectional variation in the data when testing causality in the freedom-growth relationship. As such the paper provides new evidence on the causal relationship between economic freedom and economic growth.  

The paper is organised as follows. Section 2 provides a brief overview of recent contributions within the freedom-growth literature. Section 3 describes the econometric methodology and data used for empirical analysis, and section 4 proceeds to the empirical causality tests. Section 5 provides a summary of the empirical finding along with concluding remarks.  

2. The freedom-growth literature: A brief review of recent contributions

With the publication and easy availability of data on economic freedom from the Fraser Institute (cf. Gwartney and Lawson 2003a&b, 2004) and the Heritage Foundation (cf. O’Driscoll et al. 2001), the relationship between economic freedom and economic growth has received a lot of attention from empirical researchers in recent years. The data developed by the Fraser Institute seems to be the most widely used, however, and with one exception all the studies reviewed below use data from this source in their empirical analyses. 

In two important studies, Sturm & de Haan (2000, 2001) conducted a series of thorough analyses of the relationship between economic freedom and growth. Applying the method of extreme bounds analyses proposed by Levine & Renelt (1992), the overall findings of Sturm & de Haan (2000, 2001) is that the level of economic freedom is not robustly related to economic growth, but that changes in economic growth have a robust impact on economic growth. This result, however, is contradicted by Carlsson & Lundström (2002) who find that the level of the level of economic freedom is significantly correlated with economic growth. Disaggregating the index of economic freedom Carlsson & Lundström (2002) furthermore find – among other things – that secure property rights seem to have a positive and robust association with economic growth whereas the freedom to trade with foreigners apparently correlates negatively with growth. Although both Sturm & de Haan (2000, 2001) and Carlsson & Lundström (2002) use tests for the exogeneity of the economic freedom variables, they do not as such provide evidence on the causal relationship between economic freedom and growth. 

One of the earliest studies on causality using economic freedom data was conducted by Farr et al. (1998). Examining the relationship between economic freedom and the level of GDP, they found that causality between the two were bilateral. In a more recent study, Vega-Gordillo and Álvarez-Arce (2003) provide some evidence on the causal relation between economic freedom and economic growth. Using various panel model specifications to test the (Granger) causality of the freedom-growth relationship they find that the Fraser Institute composite index of economic freedom has a significant causal impact on growth. However, they do not proceed to test the effects of the components of economic freedom. In terms of causality the perhaps most thorough study so far is provided by Dawson (2003) who used Granger tests to assess the  causal  relationship between economic growth and both the level and change of economic freedom and its components. Dawson’s findings indicate that the level of the composite index does, in fact, Granger cause economic growth, whereas causality between economic growth and changes in overall economic freedom is found to be bilateral – and the same is the case for the component measuring money and prices. In particular Dawson’s results suggest that the level of property rights is an important cause of economic growth. However, in no cases are changes in the components of economic freedom found to cause growth (Dawson 2003: 487). Moreover, both the level of and change in international trade appear to be independent of economic growth, while the component measuring the level of and change in the size of government is found to be Granger caused by – rather than be a cause of – economic growth. A similar result is reported by Heckelman (2000), who conducted Granger causality tests using economic freedom data provided by the Heritage Foundation, meaning that the analyses are necessarily restricted to a very short time period. Nonetheless, in line with both Carlsson & Lundström and Dawson, Heckelman too finds that the level of economic freedom Granger causes economic growth. The same finding applies to monetary policies. As for property rights, they are found to Granger cause economic growth only when lag lengths of 2 and 3, but not 1, are used. However, Heckelman does not find evidence of a robust causal relationship between trade policies, taxation, and government intervention on the one hand and economic growth on the other hand.  

As should be obvious even from this brief review of only a small number of recent studies, few general conclusions can be derived as to the relationship between economic freedom and growth. Nevertheless, while there seems to be some consensus that economic freedom does matter for economic growth, there is disagreement concerning whether effects of economic freedom on growth are level effects or caused by changes in economic freedom. Furthermore, the robustness of the results is doubtful, and as is the issue of causality when the highly aggregated indices of economic freedom are decomposed and the effects of the single components are investigated separately. Thus, the ambition of this paper, which is to contribute to the existing knowledge on the causal connection between economic freedom and growth, seems far from futile. 

3. Data and methodology

This section describes the data as well as the econometric methodology used in the empirical analysis. This paper follows Dawson (2003) in conducting empirical causality tests for a large number of countries in the period 1970-2000. However, unlike most studies of the relationship between economic freedom and growth, the analyses are carried out using (unbalanced) panel (or TSCS) data rather than pure cross-sectional data. The data on economic growth is from the Penn World Tables, Mark 6.1. (Summers et al. 2002) and is measured in real per capita terms. Economic growth rates enter the regressions as five year averages, which mean that the data set contains six time periods.  

As measures of economic freedom we have chosen to use the (2003 version of) the Fraser Institute data on Economic Freedom of the World (Fraser Institute 2003; cf. Gwartney and Lawson 2003b, 2004). This is a different and more recent version of the economic freedom data than the version used by Dawson (2003), and consists of 21 variables measuring different aspects of economic freedom, which are divided into five areas (for details, see Gwartney and Lawson 2003a&b, 2004). These are: 

· The size of government: Government spending, taxes and enterprises

· Property rights and legal structure

· Access to and availability of sound money

· Freedom to trade with foreigners 

· Regulation of business, labour and credit markets

Furthermore, these five components are aggregated into an overall composite index of economic freedom calculated as the average the five components (Gwartney and Lawson 2003a: 411). The five components as well as the composite index are measured on a scale from 0-10 with high values indicating economic freedom. As mentioned there has some debate as to the proper methodology for constructing the composite index of economic freedom and different weighting procedures have been proposed by Gwartney et al. (1996), Heckelman & Stroup (2000) and Sturm et al. (2002). The composite index of economic freedom in the 2003 version of the Fraser Institute data is calculated as a simple average of the five main components of economic freedom. As no consensus on this particular methodological issue has emerged, the simple averaging procedure proposed by Gwartney and Lawson in the recent editions of the report on the Economic Freedom of the World will be used here.
   

3.1 Granger causality tests

Given the data on economic freedom growth, we have an (unbalanced) N×T matrix for the period 1970-2000 with n=1, 2…N and T=6. The unbalanced data set has been chosen as this enables the utilization of information for all countries and time periods for which data is available. Therefore we can now proceed to conduct the Granger causality test. Granger test consists in estimating a series of regressions of the following type:
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with i=1, 2…, N, and t=1, 2, … T. In equations (1) and (2) let y denote economic growth and x denote economic freedom; αi represent cross-section specific time-invariant unit dummies and εi,t and υi,t denote white-noise error terms ~ IID(0,
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). The starting point of the Granger test is that the future cannot cause the past or the present, whereas the past may cause the present or the future (Maddala 2001: 379; Gujarati 2003: 696-703). That is, past values of a given variable, x, may be a cause of the present value of another variable, y, but future values of x cannot be a cause of present values of y. However, the mere fact that x occurs before y by no means imply that x is a cause of y. We therefore need to control for other factors relevant to the prediction of y. The Granger test here presumes that this information is contained in the past values of y, and in the panel data set-up in the presence of unit-specific dummy variables, αi (cf. Gujarati 2003: 679). In equation (1) above, therefore, present values of y is a function of past values of itself, past values of x as well as a unit specific dummy variable, αi, and a random error component, εi,t.   

The point, then, is to investigate whether we are better able to predict y with the information contained in x than without the information available in x, given yi,t-j That is, if the coefficient δ in equation (1) is significantly different form zero, then x may be said to Granger cause y. On the other hand, if δ=0, then x does not Granger cause y. Similarly in equation (2), if λ≠0 at the chosen level of significance, given xi,t-q, then  y Granger causes x.
 This yields four possible scenarios as to the causal relation between x and y (cf. Gujarati 2003: 697). If δ is statistically different from zero and λ is not, then x may be said to cause y. On the other hand, a finding that λ is statistically different from zero whereas δ is not, implies that y is cause of x. If both δ and λ are significantly different from zero, this implies a more complex causal relationships in which x and y endogenously cause each other. Finally, a finding that neither δ nor λ are significantly different from zero suggests that they are independent in the sense that they are not causally related. Remaining questions concern the proper choice of lag lengths – which is, admittedly, somewhat arbitrary – and whether to include additional control variables in the regressions. Since no consensus, apparently, exists on these issues, the paper will in this respect too follow Dawson (2003) and include lag lengths of 1, 2 and 3. Also, in order not to reject the proposition that economic freedom causes growth (EF→Y) we require the (lags of the) variables on economic freedom to be significant at the 0.10 level in two out of three regressions (cf. Dawson 2003: 486). As a further test of robustness, the causality tests are conducted both with and without additional control variables. Additional control variables consist of GDP per capita, investments as share of GDP, and population growth. 

3.2. Empirical estimation using panel data

Before presenting the results of the Granger tests, a few remarks about the use of panel (or TSCS) data for this type of empirical analysis are in order. The use of panel data techniques has several advantages in comparison with standard cross-sectional techniques (cf. Maddala 2001: chp. 15; Kittel & Winner 2002; Plümper et al. 2005). Among the advantages of panel data is that the number of observations is increased considerably. This increases the degrees of freedom and yields more detailed information on the development of variables across space and over time. Furthermore, the inclusion of country specific fixed effects enables one to correct for bias due to omitted variables (Plümper et al. 2005: 329; Kittel & Winner 2002).  

However, the use of panel data is likely to lead to violation of some of the usual assumptions about the error term. Specifically, the presence of serial correlation and groupwise heteroskedasticity is often endemic in panel data (Kittel & Winner 2002: 6; Plümper et al. 2005: 329). These are problems which should be tested for and dealt with if present. One standard way to model the dynamics of panel data is to include a lagged dependent variable as a right-hand side variable (Beck 2001: 279). Since the Granger test includes a lagged dependent variable by construction, it already accounts for such dynamics in the data, and thereby also for the extent of persistency in the dependent variable. In terms of groupwise heteroskedasticity the Granger tests below have consistently been conducted in three steps. First, a Granger test using a standard fixed effects model has been performed in which we include country fixed effects to account for unobserved country specific variations in the intercept affecting the dependent variable, and, using an F-test, we examine whether fixed effects are required. This is almost always the case, and so reduces potential omitted variables bias. Secondly, we test for remaining heteroskedasticity in the residuals using a modified Wald test. As remaining heteroskedasticity is always present, this is dealt with by running a Granger test using robust (White heteroskedasticity consistent) standard errors, HCSEs. Thus, the results reported below have been generated from fixed effects regressions with robust standard errors. Accordingly, we are now in a position in which we can move on to use the Granger methodology to test for causal relationships between economic freedom both in terms of the composite index and its five constituent components. 

4. Causality tests: Evidence from panel data analysis


Table 1 shows results from Granger causality test of the freedom-growth relationship using the level of economic freedoms as independent variable (column 2) and dependent variable (column 5). 

Table 1: Causality between level of economic freedoms and economic growth, 1970-2000#
	Variable
	Test: EFt-q→Yt| Yt-q
	F (EFt-q)
	q
	Test: Yt-q→EFt| EFt-q
	F (Yt-q )
	q
	Causality

	EFW, index


	Do not reject
	4.19**
	1
	Reject
	1.50
	1
	↔ 

	
	Do not reject
	4.98***
	2
	Do not reject
	9.66***
	2
	

	
	Do not reject
	2.70**
	3
	Do not reject
	8.46***
	3
	

	Government size


	Do not reject
	3.19*
	1
	Reject
	0.38
	1
	↔

	
	Do not reject
	2.70*
	2
	Do not reject
	6.60***
	2
	

	
	Reject
	0.27
	3
	Do not reject
	5.92***
	3
	

	Property rights


	Reject 
	2.22
	1
	 Reject
	0.01
	1
	→

	
	Do not reject
	7.07***
	2
	Do not reject
	2.95*
	2
	

	
	Do not reject
	2.58*
	3
	Reject
	1.79
	3
	

	Sound money


	Reject
	0.00
	1
	Reject
	1.65
	1
	- 

	
	Reject
	0.57
	2
	Do not reject
	2.99*
	2
	

	
	Reject
	0.87
	3
	Reject
	0.77
	3
	

	Trade


	Do not reject
	11.42***
	1
	Reject
	1.67
	1
	↔

	
	Do not reject
	6.77***
	2
	Do not reject
	12.79***
	2
	


	
	Do not reject
	5.98***
	3
	Do not reject
	12.10***
	3
	

	Regulation


	Do not reject
	7.77***
	1
	Reject
	0.46
	1
	→

	
	Do not reject
	6.59***
	2
	Reject
	0.00
	2
	

	
	Do not reject
	4.40***
	3
	Reject 
	1.97
	3
	


# Y denotes economic growth. EF denotes economic freedom(s). EFt-1→Yt| Yt-1 denotes effect of economic freedom on growth given past values of economic growth. Yt-1→EFt| EFt-1 denotes effect of economic growth on economic freedom given past values of economic freedom. F.= F-test for joint significance of parameter estimates. Significance: - = not significant; *p<0.1; **p<0.05; ***p<0.01.   

Table 1 shows results for both the composite index of economic freedom as well as the five components. The second column report the overall conclusion as to whether economic freedom Granger causes economic growth. The third column shows the results from the F-tests of the joint significance of the economic freedom variables from the first series of regressions corresponding to estimation of equation (1) above, and the fourth column shows the number of lags included in the regressions. 

Columns five to seven summarize similar information for the second series of regressions corresponding to estimation of equation (2) above, i.e. the regressions with the economic freedoms as dependent variables. The final column shows the overall conclusion as to the causal relation between economic freedom and economic growth. An arrow ‘→’ indicates that causality runs from economic freedom to economic growth; the arrow ‘←’ indicates that causality has the reverse direction. The arrow ‘↔’ indicates that economic freedom and growth are jointly (or endogenously) determined, whereas  ‘-’ indicates that there is no causal relation between the variables. 

At first sight, the results reveal a complex causal relation between economic freedom and economic growth. Overall, it appears that the composite index of the level of economic freedom and economic growth are jointly determined. That is, economic freedom promotes economic growth, but there appears to feedback from economic growth to economic freedom. The same conclusion applies to the case of the component measuring the size of government and international trade. As for the component on monetary policies and inflation, the Granger tests indicate that this component is independent of economic growth. Only the two components measuring regulation and the quality of property rights and the legal system show signs of a unidirectional causal effect on economic growth. Freedoms from excessive regulation and better protection of property rights thus appear to lead to significantly higher growth rates. Since all econometric specifications include country fixed effects (and thus focus on deviations from group means), this appears to be the case even within countries. 

Table 2 below repeats the regressions from table 1, but this time includes additional control variables. 

Table 2: Causality between level of economic freedoms and economic growth, controlling for other variables 1970-2000#
	Variable
	Test: EFt-q→Yt| Yt-q, Xt-q
	F (EFt-q)
	q
	Test: Yt-q→EFt| EFt-q, Xt-q
	F (Yt-q )
	q
	Causality

	EFW, index


	Do not reject
	30.11***
	1
	Reject 
	0.37
	1
	→

	
	Do not reject
	9.29***
	2
	Do not reject
	8.64***
	2
	

	
	

Do not reject
	3.71**
	3
	Reject 
	1.38
	3
	

	Government size


	Do not reject
	4.75**
	1
	Reject
	0.23
	1
	-

	
	Reject 
	2.17
	2
	Do not reject
	3.35**
	2
	

	
	Reject 
	0.17
	3
	Reject
	1.32
	3
	

	Property rights


	Do not reject
	6.80***
	1
	Reject
	0.07
	1
	→

	
	Do not reject
	11.28***
	2
	Do not reject
	2.57*
	2
	

	
	Do not reject
	4.84***
	3
	Reject 
	1.09
	3
	

	Sound money


	Do not reject
	2.94*
	1
	Reject
	2.39
	1
	→

	
	Do not reject
	3.60**
	2
	Reject
	0.07
	2
	

	
	Reject
	0.30
	3
	Reject
	1.34
	3
	

	Trade


	Do not reject
	12.27***
	1
	Reject
	1.73
	1
	↔

	
	Do not reject
	2.94*
	2
	Do not reject
	9.13***
	2
	

	
	Do not reject
	5.06***
	3
	Do not reject
	4.56***
	3
	

	Regulation


	Do not reject
	14.65***
	1
	Reject 
	0.21
	1
	→

	
	Do not reject
	9.35***
	2
	Reject 
	2.21
	2
	

	
	Do not reject
	4.41***
	3
	Reject 
	0.70
	3
	


# Additional control variables, X, in regressions with growth as dependent variable are LN real GDP per capita; investment level of GDP; and population growth. All data are from PWT, mark 6.1. Additional control variables in regressions with economic freedoms as dependent variables are LN real GDP per capita and investment level of GDP. All data are from PWT, mark 6.1. 

Controlling for other variables somewhat changes the results. The overall level of economic freedom now exhibits a unidirectional causal effect on economic growth. However, whereas the causal relationship between economic growth and the size of government disappears, the component measuring the degree of sound money now appears to have a Granger causal effect on economic growth. As for the components measuring property rights, trade, and regulations the direction of causality remains the same, which reinforces the results from table 1.

There are perhaps reasons why we should remain sceptical of the results in table 1. One problem with the specifications in levels could be that – at least some of the economic freedom variables – may be non-stationary, i.e. have non-constant means and variances.  That is, the series of economic freedom for some countries may show signs of a trend over time, which statistically can lead to biased results and spurious regressions. It therefore seems reasonable to test whether this conjecture can be rejected, and we do so by employing a Fisher unit root test for unbalanced panels developed by Maddala & Wu (Maddala 1999: 440). To economize on space, the results of the stationarity tests are not reported here, but they suggest that the composite index of economic freedom may in fact be non-stationary. However, as for the individual series the results indicate that these are probably stationary, which suggest that the results for the components of economic freedom in table 1 and 2 are not spurious. Even so, for reasons of caution, it may be wise to proceed by dealing with the possibility that all series could be non-stationary. 

The most common approach for dealing with non-stationary data is simply to take the first difference of the non-stationary variables, which is what we will do here. In effect, this means that the new variables in first differences focus on period changes in economic freedom(s).
 Summary results from these analyses are shown in table 2 below. 
Table 3: Causality between change in economic freedoms and economic growth, 1970-2000# 
	Variable
	Test: EFt-q→Yt| Yt-q
	F (EFt-q)
	q
	Test: Yt-q→EFt| EFt-q
	F (Yt-q)
	q
	Causality

	∆EFW, index


	Do not reject
	 4.76***
	1
	Reject
	0.76
	1
	→ 

	
	Do not reject
	4.05***
	2
	Do not reject
	8.09***
	2
	

	
	Reject
	1.76
	3
	Reject
	1.46
	3
	

	∆Government size


	Reject 
	0.89
	1
	Do not reject
	4.27***
	1
	←

	
	Reject 
	1.15
	2
	Do not reject 
	4.88***
	2
	

	
	Reject 
	0.25
	3
	Reject 
	1.01
	3
	

	∆Property rights


	Reject
	0.08
	1
	Do not reject 
	2.89*
	1
	-

	
	Reject 
	1.15
	2
	Reject 
	0.28
	2
	

	
	Reject 
	0.65
	3
	Reject 
	0.28
	3
	

	∆Sound money


	Reject 
	1.29
	1
	Reject 
	1.39
	1
	-

	
	Reject 
	1.95
	2
	Reject
	0.98
	2
	

	
	Reject 
	0.34
	3
	Reject
	0.76
	3
	

	∆Trade


	Do not reject
	16.32***
	1
	Reject
	0.01
	1
	↔

	
	Do not reject
	6.24***
	2
	Do not reject
	6.08***
	2
	

	
	Do not reject
	5.28***
	3
	Do not reject
	3.07*
	3
	

	∆Regulation


	Do not reject
	16.99***
	1
	Reject
	0.07
	1
	→

	
	Do not reject
	5.84***
	2
	Reject
	0.02
	2
	

	
	Do not reject
	2.68*
	3
	Reject
	0.24
	3
	


# See notes to table 2 for details. 

The results in table 3, again shows sign of a complex causal relationship between economic freedom and economic growth. Changes in the overall index of economic freedom appear to have causal effect on economic growth. This result corresponds to the findings of Sturm & de Haan (2000, 2001) who also found that changes in aggregated economic freedom have a positive impact on economic growth. However, neither changes in the components measuring property rights or sound money appear to affect or be affected by economic growth. In case of the component measuring the size of government, the regressions indicate that causality runs from growth to changes in government size. Like in the regressions using the level variables, economic growth and freedom of trade again appears to be endogenously determined. Only in the case of regulation of business, labour, and credit markets do the regressions in table 2 indicate a unidirectional causal relationship from regulation to growth. 

To test the sensitivity of these results, summary results for regressions including additional control variables are shown in table 4.  

Table 4: Causality between change in economic freedoms and economic growth, controlling for other variables # 
	Variable
	Test: EFt-q→Yt| Yt-q
	F (EFt-q)
	q
	Test: Yt-q→EFt| EFt-q
	Chi-2 (Yt-q)
	q
	Causality

	∆EFW, index


	Do not reject
	7.73***
	1
	Reject
	1.45
	1
	→

	
	Do not reject
	3.33**
	2
	Do not reject
	7.07***
	2
	

	
	Do not reject
	3.19**
	3
	Reject
	1.31
	3
	

	∆Government size


	Do not reject
	8.30***
	1
	Do not reject
	3.45*
	1
	→

	
	Do not reject
	2.37*
	2
	Reject
	2.17
	2
	

	
	Reject 
	0.07
	3
	Reject
	1.87
	3
	

	∆Property rights


	Reject 
	0.34
	1
	Reject
	1.83
	1
	-

	
	Do not reject
	3.12**
	2
	Reject 
	0.22
	2
	

	
	Reject 
	0.71
	3
	Reject 
	1.69
	3
	

	∆Sound money


	Reject
	0.01
	1
	Reject
	1.75
	1
	-

	
	Do not reject 
	4.72***
	2
	Reject
	0.67
	2
	

	
	Reject
	0.01
	3
	Reject
	0.95
	3
	

	∆Trade


	Do not reject
	9.16***
	1
	 Reject
	0.01
	1
	↔


	
	Do not reject
	3.75**
	2
	Do not reject
	5.09***
	2
	

	
	Do not reject
	2.37*
	3
	Do not reject
	3.04**
	3
	

	∆Regulation


	Do not reject
	18.97***
	1
	Reject
	0.04
	1
	→

	
	Do not reject
	9.08***
	2
	Reject
	0.80
	2
	

	
	Do not reject
	4.40***
	3
	Reject
	1.05
	3
	


# See notes to table 2 for details. 

The presence of additional control variables changes the results from table 3 only in one case. Causality between the size of government and economic growth is now reversed. That is, controlling for other variables, changes in the size of government appear to affect economic growth which is a finding that contradict the results reported by Dawson (2003: 485-487). Significantly this highlights that even in the case of Granger causality tests, model specification in terms of the choice of control variables does matter for conclusions as to the relationship between economic freedom and economic growth. However, and equally important, as for the rest of the economic freedom variables, the results from table 3 do not change. Hence, freedom of trade on the one hand seems to cause growth, and on the other hand growth also seems to affect trade. Furthermore, changes in the overall level of economic freedom and particularly changes in regulatory policies do seem to have a unidirectional Granger causal effect on economic growth. These results too are partly contrary the ones reported by Dawson (2003) who did not find evidence of a unidirectional causal impact of changes in any of the economic freedom variables on economic growth. Overall, the results from the Granger tests performed here suggest that the causal relationship between economic freedom and economic growth is more complex than is often thought. 

5. Summary and conclusion

Within the literature on the effects of economic freedom on economic growth, the dominant conjecture is that economic freedom is beneficial to economic growth. The purpose of the present paper has been to contribute to this literature by investigating the causal relationship between economic freedom and economic growth. This has been done using a panel data set for a large number of countries over the period 1970-2000. The econometric technique proposed by Clive Granger (1969) has been used to examine the direction of causality between economic freedom and economic growth. Even though Granger causality tests cannot prove causality in any strict sense, it does allow us to establish educated guesses as to the direction of causality between given variables. Moreover, as it is not always clear that the components of indices of economic freedom exert a uniform impact on economic growth, we have conducted causality tests both for the composite index of economic freedom developed by the Fraser Institute (2003) and its five constituent components. The main conclusion of the paper is that economic freedom does matter for economic growth. However, the relationship between the individual components of economic freedom and growth is rather complex, which for the purpose of empirical research highlights the importance of decomposing the indices of economic freedom (cf. Carlsson & Lundström 2002).  In general, both the level of and changes in overall economic freedom appear to be a cause of economic growth. The level of property rights appears to have a causal impact on growth, whereas changes in property rights apparently do not Granger cause economic growth. As for the relationship between economic growth and the component on (changes in) trade causality appears to run both ways. The only single component of economic freedom that exerts a unidirectional Granger causal impact on economic growth regardless of model specification is the component measuring regulation of business, labour and credit markets. This, then, seems to be an area that is especially instrumental for generating economic growth. Nonetheless, given the somewhat mixed results of the present paper, there is certainly room for further analyses of the freedom-growth relationship along with further tests of the robustness of the results reported here. Extension of the analyses in the present paper will include disaggregating the components of economic freedom further, so as to dig deeper into the details of the freedom-growth relationship.  
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� Heckelman & Stroup (2000) propose a new method for assigning weights to each component of the Fraser Institute data. On this methodology, the weights of the individual components of economic freedom are assigned in terms of t-statistics (as the proportion of the absolute sum of all t-statistics) obtained from multivariate regression analysis. Supposedly this should mean that the components of economic freedom enter the overall index according to their relative importance for economic growth. However, the Heckelman-Stroup methodology has been heavily criticised by Sturm et al. on the ground that it is based on “circular reasoning” (2002: 405). Instead Sturm et al. propose using principal component analysis in the construction of economic freedom indices. This method, however, is not flawless either.  


� This is, of course, a relatively weak conception of causality. That is, causality is interpreted in terms of whether x precedes y such that we are better able to predict y using information on x. See also Maddala (2001: 279-380) and Gujarati (2003: 396-397).  


� Since economic growth is a stationary series we retain this variable without transforming it. 
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