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Abstract. 
This study assesses the effects of fiscal policy on economic growth in a sample of 96 countries from 1990 to 2010. Ordinary Least Squares (OLS) and Extreme Bound Analysis are mainly estimated in order to investigate whether public investments, human capital, and political stability affect growth controlling for initial output and human capital levels. Furthermore, in this empirical research four subsets of independent variables were used: (a) demographic factors, (b) political determinants, (c) region variables, and (d) variables regarding macroeconomic policy. Empirical results suggest that there is an important difference in the impact of public and private sector investments on the growth of per capita income. Moreover, political indicators such as corruption control, rule of law, and government effectiveness have a high impact on economic growth. Demographic factors, including fertility rate and mortality growth, as well as several macroeconomic variables, like inflation rate index and government consumption, were estimated to be statistically significant factors of economic performance. Fiscal volatility may also be a new possible channel of macroeconomic instability that leads to lower growth. Policy implications of the findings are discussed in detail.


1. Introduction
A question of considerable empirical and theoretical interest is whether countries reach growth rate at the same steady-state [1]. More specifically, one of the most discussed fields in economic literature is economic growth and convergence. On the basis of neoclassical growth model, exogenous parameters, such as technological progress and growth of population, constitute the major drivers of the growth rate at the steady-state, while its shift path to that state is affected by fiscal policy [2]. However, convergence is not always confirmed. That is, although economies are converging, the steady-state level is not always common; therefore, countries may converge to different level of steady-states [3]. Solow’s steady-state growth model of neoclassical general equilibrium was, for over thirty years, the dominant model in the theory of economic growth [4]. Based on this model, conditional convergence can be observed due to the diminishing returns of capital.
A plethora of empirical surveys on the understanding and explanation of the different rates of output growth across the countries has been conducted since mid-1980s, inspired by the endogenous so-called new growth theory. In this theory, the diminishing returns to capital assumption are relaxed and it is visible that, by increasing or constant returns, no presumption of convergence of per capita income across countries can be taken achieving the long-run steady-state growth equilibrium at the natural rate [5].
Simultaneously, several empirical works in the economic literature have analyzed the role of fiscal policy [6–13]. Empirical research has tried to interpret whether several macroeconomic variables including investment, consumption, output, and growth are influenced positively or negatively by fiscal consolidation and decomposition [14]. Additionally, several researches indicate that fiscal measures could stimulate economic growth under specific circumstances. A significant part of these studies is the role the composition of fiscal policy plays on whether its parameters lead to a higher growth rate and sustainability over time [12, 15]. Nonetheless, it is difficult to cut off the causal effect of fiscal policy, due to the correlation between fiscal policy variables and the level of initial income [12].
The purpose of this paper is to investigate, for a large set of developing and developed countries, public expenditure growth effects, public and private investments, and other impacts of exogenous variables on economic growth, taking conditioning variables and initial conditions into consideration. Utilizing cross-section methodologies and applying several OLS and Extreme Bound Analysis model estimations, we examine whether fiscal policies exert a causal influence on economic performance in the case of 96 countries over the period 1990–2010. We also test the possible interactions among demographic parameters and fiscal variables and look into the extent to which the public sector contributes to the countries’ economic development process. Evidence points out the need to improve productivity investments in the public sector, acknowledging types with higher returns and more complementary to private investments. This means that increases in public investments, which lead to increases in the marginal product of private capital, can enhance the economic performance of the countries [16].
Nevertheless, a key policy contribution of this work concerns the role of public investments across the countries. Thus, it examines a number of key issues, concerning to which extent public investments exert a considerable effect on long-run growth of countries. More specifically, the paper’s contribution to the existing literature is as follows. First, the purpose of the analysis is to extend our understanding of the potential determinants, economic and demographic of public choice by examining empirically the validity of the proposition that economic performance is a function of fiscal and demographic variables. Second, using average cross-section data modeling for 96 developing and developed economies for the period 1990–2010, we show that a long-run relationship exists between per capita economic growth and economic and demographic variables. Third, the model reestimated employing several econometric techniques showing the importance of public investments and human capital on the economic performance of countries in the long run. We also show that in modern economies, where the economic gap among them seems to be huge, high level of political stability and educational skills could give opportunities of growth convergence. Finally, the empirical findings support the proposition that public policy can be associated with higher economic growth since productive expenditures dominate the negative effect of financial gap between rich and poor countries.
The survey is organized as follows. Section 2 describes previous theoretical background. In Section 3 the data and econometric methodology are explained and analyzed. In Section 4 the empirical analysis is presented and the results are being discussed. Finally in Section 5 the main findings are provided, while possible limitations and policy implications are suggested.
2. Previous Literature
Over the last decades, several economic studies tried to recognize the effects monetary policy has on the economic performance of countries. On the other hand, fiscal policy has received less attention in economic studies despite the fact that many economic scientists have argued on it as an effective instrument for stabilizing economic performance [17, 18]. One of the frequently quoted issues in public economics is fiscal consolidation; concerning the long-run trend, public expenditures have to grow relatively to other macroeconomic variables (Wagner’s law). Public expenditures can be treated as an endogenous determinant rather than as a cause of economic growth. On the contrary, Keynesian economists argue that “public expenditures” are an exogenous factor possibly characterized as a policy instrument. Therefore, on the one hand, causality runs from the national income to public expenditures, whereas on the other hand, based on Keynesian proposition, causality runs from public expenditures to national income. However, founded on this topic, empirical evidence is not conclusive [12, 18, 19].
Linkages between economic growth and fiscal policy are attempted to be understood and verified by growth theory though recent revival of interest. Economic growth is also associated with the identification of the elements of public expenditures. Furthermore, researchers have included in their interests the effect of individual decomposed elements of private and public expenditures on per capita economic growth. Particularly, Barro [20] and Romer [21] underline the important role public expenditures play on economic growth and emphasize the research and development of expenditure relevance. What is more, the bond among the formation of public expenditures, the finance of fiscal deficit, and growth is a significant issue [15]. Simultaneously, the direction of causality between government expenditures and government revenues has received considerable attention in many scientific surveys [22].
On the other side, endogenous growth models recommend the enhancement or deceleration of economic growth by fiscal policy. Changes in public expenditures result in effects on economic growth which are central in development economics and in macroeconomics, with their size and sign being controversial [23]. In his research, Barro [24] investigated the effects public expenditures have on economic growth for 98 countries between 1960 and 1985, paying attention to human and physical capital. He concluded in a negative relationship between the ratio of real public consumption to real GDP and the economic growth and investments. The argument is that private productivity in not affected directly by government consumption. On the contrary, through the distorting effects of the way of financing (taxation) or public expenditure programs, it lowers savings and growth. Nevertheless, the decomposition of public expenditure is crucial; specifically, education or defense expenditures seem to affect productivity, therefore influencing private investments. Alesina et al. [25], confirming these results, indicated a sizeable negative effect of public spending on economic growth. Grossman [8] supports the nonlinear relationship between growth of government size and total economic growth. Furthermore, Gupta et al. [15] underlined a strong association between fiscal consolidation and economic growth. Particularly, by showing that countries whose expenditures were concentrated on nonproductive activities (wages), they tended to have lower economic growth, whereas governments distributing higher shares to nonwage goods and productive activities enjoyed faster output expansion.
Growth and employment papers give special interest to government consumption, budget constraint, cash surplus or deficit, the kind and quality of public finances, and government size, measured with either total government expenditures or revenues [6–9, 12, 26]. Nonproductive expenditures, such as welfare expenditures and social security, wages and economic services expenditures, tend to reduce income per capita growth. On the other hand, productive expenditures on human capital, health, defense, and physical infrastructure may ensure the sustainability of public finances [9, 12, 15, 17, 19, 27].
Expenditures side and fiscal policy volatility appear to affect long-run growth over the business cycles constantly, both of them having negative effect on output growth [7, 19, 27–29]. On the revenue side, economic models predict that there is a positive effect on growth by shifting towards nondistortionary forms of taxation rather than shifting away from them [2, 27]. Furthermore, several kinds of taxations create distortionary effects in the market, reducing the incentive for private investments and affecting negatively GDP per capita growth rate.
Recently, in politics and academia, discussions have taken place according to the role private and public investments play in the growth process [6, 9, 12, 16]. The majority of previous empirical studies argue on the positive impact of investments as ratio of GDP on growth [16, 30] whereas, concerning the public investments, they can increase the productivity of private capital. Easterly and Rebelo [12] emphasized the positive correlation of general government investments with both economic growth and private investments, thus being beneficial for economic growth. On the other hand, they can also exclude private investments by corruption and instability in the political system or through the use of scarce resources.
According to recent growth theory models, the income growth per capita and the investments ratio have a strong correlation; therefore, growth rate increases by an exogenous improvement in productivity [9]. Nonetheless, description evidence suggests that changes in fiscal policy can influence private investments. Alesina et al. [25] observed that when public spending increases, labor costs are increased while profits and investments are reduced. Additionally, taxation plays a key role in investments and growth [31]. Particularly, distortions in the market are being created by increases in taxes, thus decreasing profits and private investments. Khan and Kumar [16] pointed that public sector can produce services substitutes with private ones and goods. Moreover, increasing public investments may cause an adverse effect on the private sector implicitly through budget constraints. For instance, if increasing taxes finances the public investments, the costs of inputs may increase, reducing the level of private investments and profits. Finance by borrowing leads to a negative effect on the availability of credit. Furthermore, inflation tax for financing public investments creates high risks and uncertainties regarding the expected returns from investments. However, the marginal productivity of private capital can be increased by public investments and can lead to potential crowding-in of private investments. Nevertheless, positive effects and private investments could be diminished by weak institutions and distortionary finance of public investments [26, 32].
Based on recent literature, human capital also plays an emphasized role in economic development. More specifically, either educational quality or quantity seems to be major determinants of economic growth, whereas in the existing economic growth models, human and physical capital conduct a major role [9, 26, 33, 34]. Empirical surveys identified the productive contribution of infrastructure components and human capital of public capital on per capita income growth [10, 14, 20, 21, 24, 27, 30, 32, 35–37]. There are two different channels through which a higher human capital generates higher economic growth: firstly through facilitating the absorption of advanced technologies from advanced economies. Additionally, human capital tends to be less easily adjustable than physical capital within the countries [24]. Nonetheless, the proxy variables of enrolment-ratios and average years of schooling measure only the quantity of human capital. Thereafter, they are not perfect measures of the educational component of human capital [36]. That is the reason why many recent studies use international data of schooling quality such as tests scores, pupils-teacher ratio, repetition rates, and dropout rates. In other studies, the effects that government expenditures on education and health have on economic growth are being investigated [26, 30]. Whereas these measures may not be perfect for productive expenditures (there is a different impact on economic growth when governments invest on building school-houses or hospitals and when they pay wages on public employees), it has been noted that public health expenditures improve citizens’ health, while education expenditures promote cost efficiency and meliorate skillful personnel.
In the same category of productive government expenditures with a direct effect on growth rate is public capital [2]. Shioji [33] points out that public capital has a direct effect on subsequent growth through the enhancement of private capital accumulation. For the improvement of the standards of living as well as long lasting growth, both public and private capital accumulation are a necessary condition [37]. Particularly, long-run growth is affected positively by infrastructure components of public capital, the quality of public capital (paved roads, telecommunication services, and ports), and the relationship between private and public capital matters for the economic growth [12]. For instance, good marginal productivity is increased by institutions and access to international credit markets, leading to an increase in economic growth [32] which is also achieved by technology spillovers and learning-by-doing factors [38].
Several studies have also focused on public sector efficiency and also on the role of good governance, political and macroeconomic stability, export growth, and market distortions [9, 24, 26, 37, 39–41]. The most recent studies have emphasized the role of good governance to economic growth, whereas poor management seems to be the main reason of the difficulty public sector faces in developing countries upon the transition of government expenditures into effective services [26]. Moreover, major negative growth factors are the number of political murders annually, plus the number of revolutions and coups. High public investments can also be associated with bad institutions. Furthermore, high corruption can also be related to lower human capital, while public investments are more penetrable to corruption and bad governance. Consequently, “bad public sector” reduces private productivity directly by decreasing the expected returns of investors and by reducing the effectiveness of public investments [32].
Public expenditures often do not yield the expected improvements in human development outcomes, possibly due to high level of corruption and low level of quality of bureaucracy [26, 42]. Additionally, aimless uncertainty in the market economy which increases the investments risk and growth risk is being created by poor macroeconomic stability and management. The government’s ability to minimize the destabilizing impact of several shocks and uncertainties is an important issue [40], along with the relationship between income distribution and economic growth. Adding to that, there is a negative correlation of inequalities and long-term growth [29].
One more controversial factor of growth is openness [43]. On the one hand, trade openness has a positive relationship with per capita growth, through the channel of investments, since more open economies could take advantage of returns to benefit and to scale from the embodied technology. On the other hand, openness is related in a negative way to economic growth due to an inverse connection operating directly on total factor productivity. Action forces related to resource endowments and changes in export diversification may influence this negative association [37]. Furthermore, openness may curtail government expansion within economies [43]. Simultaneously, more macroeconomic indicators including initial income per capita (beta or sigma-convergence hypotheses), inflation, debt or deficit-ratio, and Gini index have been mentioned as powerful factors of economic growth across the countries [6, 9, 13, 29, 40].
Recently, many economists have researched on the existing relationship between sociodemographic variables and economic growth. Most importantly, Malthus [44] first proposed that the growth of population is a potential factor of economic performance. Thereafter, classical and neoclassical growth models [45] underlined that economic growth is an endogenous variable dependable upon population growth, whereas fertility is an exogenous factor. Nowadays, however, the major tendency in economic literature is the development of a dynamic model in which population growth and fertility are determined as endogenous variables [46, 47]. The effect of fertility on per capita income growth is indirect to the increase of the value of parents’ time [20]. Additionally, population growth, mortality rate, and life expectancy are related to the economic performance within the countries. In particular, low fertility may exist in most advanced economies, due to low infant mortality rate and high opportunity cost of having children [48]. At the same time mortality rate could indicate an index of human capital within the countries [26]. Nevertheless, significant advances in life expectancy remain a priority.
3. Data and Methodological Issues
Initially, this section includes the summary statistics of the data which are used in the empirical part. Furthermore, the components of government policy that may affect economic growth across the countries are investigated. A cross-country dataset is used for the empirical analysis. More specifically, our sample includes 96 countries from 1990 to 2010 and annual data are taken from various sources. Specifically, real per capita GDP in 2005 international purchasing power (PPP) dollars (chain index), population growth, and openness to trade are taken from the Penn World Tables. Additionally, data on human capital, measured mainly as the average years of schooling and pupils-teacher ratio, are retrieved from Barro and Lee database, whereas political variables are retrieved from the Worldwide Governance Indicators (WGI). Investment variables are constructed from World Bank (World Development Indicators) and AMECO dataset. Finally, the rest of the variables used in our models are retrieved from World Bank dataset. The dataset is summarized in Table 10 and can be found in Appendix B, providing the definition and the source of all key variables.
Thereafter, econometric and statistical analyses results for the estimation of the “profile” of the countries, with respect to their fiscal policy actions, are being presented. The research provides insights on the determinants affecting GDP per capita growth, for a cluster of developing and developed countries. More specifically, in this research, for the evaluation of the impact of fiscal variables, same approach as adopted in many previous studies is followed [9, 10, 49] and is based on the following regression:
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 is the error term [5] (the theory underlying (1) could express the neoclassical model with capital (physical and human) and labor as the determinants of production if equation was presented as 
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; according to new growth theory models, human capital could be treated to other factors as a facilitator of technological spill-over results [40]). Alternatively, we can say that the universe of regressors could be divided firstly into free variables (variables of interest) which, as theory dictates, should be in the regression, and secondly into focus and doubtful variables (other control variables) which, as theories suggest, might be important [50]. More specifically, in the case of this research, the base set of variables of interest, the so-called I-variables, consists of the initial (1990) real GDP per capita, the initial human capital (as proxy of human capital either the average years of schooling or the pupils-teacher ratio is used), the government consumption as a ratio of GDP, and the ratio of public and private investments as a percent of GDP.
Other determinants, which could be significant factors of growth such as openness, fertility or mortality rate, inflation index, and debt- or deficit-ratio to GDP, could be included in the set of independent variables. Extreme Bound Analysis, which is explained below, [10, 51] chooses M-variables from demographic variables sets, such as mortality growth and fertility rate, population growth, and life expectancy; political indicators, such as political stability, government effectiveness, rule of law, and control of corruption; and economic factors, such as inflation, Gini index, public debt and deficit-ratio, openness, government consumption, and the volatility of government consumption. Evaluating the robustness of the variables of interest, this pool of M-variables is restricted, eliminating possible measurement errors or econometric issues.
Several econometric methods can be used to generate estimates of the parameters of economic relationships; however, this research follows the tradition of the growth regression literature, OLS estimator [52]. If 
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 coefficients are consistently significant and of the same sign, then the result is called “robust,” whereas in any other case “fragile.” More specifically, we are checking whether the coefficients of the main regressors remain significant as additional relevant regressors are included. The main idea of this procedure (EBA) is to examine the beta-coefficients distribution rather than presenting an absolute criterion of robustness [53]. However, following this analysis, the degree of confidence and correlations between GDP growth and individual policy measures is clarified. If a policy measure is correlated robustly with long-term growth, its association with growth seems more confident than a policy measure with a fragile relationship [54].
The results gained by empirical methods are based on the estimation of Ordinary Least Squares (OLS) regression models using cross-country data set, as mentioned above. Thus, according to this procedure, the capture between countries variation is achieved. An additional advantage of this methodology is the controlling for unobserved heterogeneity fixed for each country. What is more, the robustness of the results including control variables is examined, with a focus on the variables of interest related to growth in a significant matter. However, Easterly and Rebelo [12] indicate that the relation between growth and many fiscal variables is statistically fragile. In particular, the statistical importance of fiscal variables in a cross-section regression is largely dependable on the other control variables which are included in the model. The most significant cause of this phenomenon is the existence of multicollinearity between fiscal variables. An additional possible issue of this specific analysis is the problem of endogeneity, facing a difficulty on the determination upon the causality direction (is it causality or reverse-causality?) and to find valid instruments. Nonetheless, the purpose of this work is to provide a summary of the statistical association between economic growth and fiscal policy that will be comprehensive. Table 1 summarizes the expected sign for 
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 coefficients based on the majority of previous theoretical and empirical studies (more details acquired from significant studies on economic growth are given in Appendix C).
Table 1: Expected sign of the factors defined in the empirical analysis.
	

	Designation	Expected sign
	

	Initial GDP	−
	Initial human capital	+
	Public investments	+
	Private investments	+
	Volatility of fiscal policy	−
	“Good” governance	+
	Government consumption	−/+
	Inflation	−/+
	



It is assumed that growth rate is related negatively to the initial level of GDP per capita controlling for other variables and positively related to initial human capital. Furthermore, previous studies have highlighted the existence of crowding-in effects of higher public and private investments, especially when linked with good institutions. Fiscal policy volatility may also be a different channel of negative relationship between macroeconomic situation and growth. Good governance proxied by several indices seems to affect the real per capita income growth positively. Last but not least, the effects of inflation and government consumption on economic growth are not conclusive even if the majority of surveys indicate the negative relation to economic performance.
4. Empirical Results and Robustness Checks
4.1. Descriptive Statistics
Descriptive statistics for the data set of 96 countries are found in Table 2 where many differences across the countries can be noticed. Some possibly important characteristics are observed and different growth rates of income per capita across the economies may be explained.
Table 2: Descriptive statistics.
	

	Variables	Mean	Min.	Max.
	

	Growth (×100)	1.67006	−3.3345 (Dem.  Congo)	9.1038 (China)
	Initial ($)	7509.351	346.626 (Mozambique)	35758.3 (Iceland)
	Invest (% of GDP)	21.71515	10.0264 (Cote l’Ivoire)	46.0913 (Lesotho)
	Govcons (% of GDP)	15.44864	4.895766 (Bangladesh)	34.48183 (Lesotho)
	Pubinv (% of GDP)	6.987489	1.27113 (Brazil)	28.7414 (China)
	Prinv (% of GDP)	14.6237	2.65519 (Burundi)	33.0561 (Lesotho)
	Pubeduc (% of GDP)	4.391182	0.9794873 (Guyana)	12.30818 (Lesotho)
	Pubhealth (% of GDP)	3.444823	0.1601331 (Zimbabwe)	8.457549 (France)
	Pubmilit (% of GDP)	2.319679	0.0642023 (Iceland)	6.15932 (Jordan)
	Openness (% of GDP)	70.65654	22.4138 (Sudan)	183.922 (Malaysia)
	Deficit (% of GDP)	−1.82237	−11.2169 (Lebanon)	12.544 (Niger)
	Debt (% of GDP)	69.44112	9.34823 (Botswana)	171.7885 (Mauritania)
	Sch (years)	6.262029	0.947148 (Mozambique)	12.9285 (USA)
	Initsch (years)	5.226822	0.2768 (Yemen)	12.3402 (USA)
	Pupteapr (ratio)	32.49416	10.3058 (Denmark)	85.0493 (Central Africa)
	Fertile (rate)	3.65159	1.28619 (Spain)	7.48881 (Niger)
	Lifeexp (years)	64.19683	41.0609 (Sierra Leone)	80.9694 (Japan)
	mortal5 (rate)	70.89359	4.1381 (Iceland)	236.857 (Sierra Leone)
	Pop (growth)	1.659322	−0.780933 (Bulgaria)	3.54479 (Yemen)
	Emplindu (% of total empl.)	19.1524	2.1 (Chad)	35.9842 (Mauritius)
	Unempl (% of total labor)	9.499108	0.5 (Burundi)	51.5 (Djibouti)
	Telec (lines per 100 people)	15.22859	0.04736 (Dem. Congo)	65.1118 (Sweden)
	Railway (total km)	12797.03	290.667 (Jordan)	186092 (USA)
	Stabil (index)	
                  −0.255222	−2.317793 (Dem. Congo)	1.509539 (Finland)
	Effect (index)	−0.063308	−1.712302 (Dem. Congo)	2.164273 (Denmark)
	Rule (index)	−0.146094	−1.733297 (Dem. Congo)	1.940029 (Finland)
	Corrupt (index)	−0.089167	−1.481801 (Dem. Congo)	2.442755 (Denmark)
	Gini (index)	41.63648	24.7 (Denmark)	64.3 (Comoros)
	



It is obvious that African countries encounter severe economic problems regarding first statistical results. For instance, bad political indices, low levels of physical and human capital, and harmful macroeconomic and demographic indicators concentrate on African countries, possibly, being related to some initial reasons why these countries have such dismal growth performance. That gargantuan failure is the most significant question economists face nowadays [13].
More generally, the trend of average growth rates across the countries or cluster of countries is of considerable empirical interest. Thereafter, Figure 1 illustrates the average growth rates for advanced and developing countries (the distinction between developing and developed economies was based on IMF’s data base), respectively, which are recorded for 5-year period between 1990 and 2010.







	


	


	


	


	


	


	


	



	
	


	
	
	
	
	


	
	
	
	
	


	
	
	
	
	


	
	
	
	
	


	
	
	
	
	


	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





































	
		
	
	
		
	


	
		
			
		
		
			
			
			
			
		
		
			
		
	


	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
		
	
	
		
	
	
		
	


	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
		
		
		
	


	
		
		
		
		
	
	
		
	
	
		
		
		
		
	


	
		
		
		
		
	
	
		
	
	
		
		
		
		
	



Figure 1: Average growth rates for advanced and developing countries, recorded for each 5-year period.


It is realized that growth rate of advanced economies increases during the 1990s, while the opposite trend exists during the decade of 2000. Particularly, between 1990 and 1995 advanced economies have approximately 1% growth rate while in 1995–2000 its growth rate triples. Nonetheless, growth rate declines after 2000, while financial crisis seems to have influenced the growth rate of developed economies; average growth rate is negative between 2005 and 2010. On the other hand, the average growth rate in developing countries increases during the period of the investigation. More specifically, average growth rate increased from 0.25% in 1990–1995 to 2.89% in 2005–2010.
More interestingly, Figure 2 presents the average growth rate for all the period of research per continent. Asian economies have revealed very high rates of economic growth, with contrast to the relatively poor growth performances of the group of European and mostly Sub-Saharan African counties over the whole recorded period [29].











	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
	


	
		
	


	
		
	


	
		
		
		
	


	
		
	


	
		
	


	
		
	


	
		
	


	
		
	


	
		
		
		
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	


	
		
		
		
		
		
		
	



Figure 2: Average growth rate per continent, 1990–2010.


Asian economies enjoy approximately 3.11% average growth over the period of interest; excluding China the average growth rate is 2.52% and excluding China and India it is 2.30%, while Sub-Saharan African countries present only almost 1.14% average growth rate. At the same period, European countries, American and Latin American countries, and Middle-East countries display approximately 1.57%, 1.88%, and 2% average growth rates, respectively. Previous surveys have focused on the determinants of the mentioned results, indicating that Asian countries might preserve stable and sustainable fiscal policies, while countries of other regions repeatedly adopt unsustainable fiscal policies [14, 15, 26, 30, 32, 42].
A fiscal policy analysis issue of an outmost importance is the dynamic structure of an economy, characterized by the growth of some major fiscal elements within countries. Thus, this analysis outlines the growth of the elements of public expenditures including expenditures on education, health, and military services. Additionally, the growth of mortality rate could be expressed as an index of the level of human capital, related to the health system in an economy [26]. Figure 3 illustrates the noteworthy dynamic situation of our sample of countries, with respect to public expenditures and quality of health system. These specific components of a country consist of significant factors of the trend for an economy. Despite the fact that the majority of surveys analyze them as static measures, taking their average level into consideration, in this research, the dynamic structure (growth) of these fiscal components is considered and used.




















	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
	


	
		
	



	
		
		
		
		
		
		
		
		
		
	



	
		
		
		
		
		
		
		
		
	



	
		
		
		
		
		
		
	



	
		
		
		
		
		
		
		
		
		
	



	
		
	
	
		
	
	
		
		
	
	
		
	
	
		
	


	
		
	
	
		
		
		
		
	
	
		
	


	
		
	
	
		
	


	
		
	
	
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
		
		
		
	


	
	
	



Figure 3: Average growth rates of mortality rate and public expenditures on education, health, and military services [%].


It is noticeable that for public governments there is a trend to increase the expenditures on education and health system, while the proportion of military services seems to decrease over time. Moreover, it is noteworthy that the average growth rate of mortality is negative, indicating a possible improvement of one index of standard of living across countries. Furthermore, it is of high interest to evaluate the averages of important variables across the fast-growers and slow-growers countries of our sample [10]. Table 3 illustrates these findings of this current research.
Table 3: Cross-country averages, 1990–2010.
	

	Variable	Fast-growers	Slow-growers
	

	Public investments	8.33	5.67
	Private investments	15.46	13.82
	Government consumption	14.57	16.28
	Openness	73.88	67.57
	Growth of employment in industry 	0.74	−0.76
	Initial primary-enrollment rate 	93.13	89.03
	Initial pupils-teacher ratio	32.65	36.19
	Total factor productivity growth	0.99	−0.09
	Public expenditures on health	3.12	3.75
	Public expenditures on education	4.19	4.58
	Public expenditures on military	2.70	1.94
	Cash deficit/surplus	−2.19	−1.47
	Debt	65.69	72.96
	


Mean growth rate = 1.67. Countries with greater than the mean growth rate are called “fast-growers” while “slow-growers” are countries with less than the mean growth rate.


Noticeably, countries that are growing faster than average over the years 1990–2010 tend to have a higher average share of public and private investments, lower government consumption, larger openness and initial primary-enrollment rate, lower initial primary pupils-teacher ratio, and lower average debt as a percent of GDP. More interestingly, fast-growers countries have both higher total factor productivity growth and higher growth of employment in industry. It is noteworthy that slow-growers countries have negative average growth of these measures, which seems to agree with Lewis model and the crucial role of the capitalist surplus in the development process. On the one hand, agriculture is an activity subject to diminish returns owned by the fixity of the supply of land, whereas, on the other hand, industrial sector leads an economy to high economic growth [5]. Nevertheless it is considerably questionable why public expenditures on health and education are higher for slow-growers countries, while expenditures on military are higher on fast-growers countries. Simultaneously, deficits seem to enhance the growth of per capita GDP. Empirically, it can be noted that the kind of finance of deficits is more significant than the level of deficits, whereas expenditures on health or education could not be associated with higher growth in case these expenditures concentrate on wages or on nonproductive activities [15].
4.2. Correlations
This section mainly illustrates the simple and partial associations between many variables of interest and growth of per capita GDP rate. More specifically, Table 4 presents the simple correlations (the calculation of the coefficients is done using the Spearman formula in order to eliminate the effect of outliers) of variables of interest and GDP growth per capita rate during the period of 1990 to 2010.
Table 4: Simple correlations of fiscal variables and GDP growth per capita rate, 1990–2010.
	

	Variables	Simple correlation
	

	Initial GDP per capita	−0.028
	Investments	0.374***
	Public investments	0.296***
	Private investments	0.202**
	Debt 	−0.165
	Cash deficit/surplus 	−0.004
	Government consumption 	−0.102
	Volatility of consumption	−0.243**
	Inflation	0.091
	Openness	0.022
	Initial average years of schooling	0.090
	Initial primary pupils-teacher ratio	−0.241*
	Initial life expectancy	0.109
	Initial fertility rate	−0.116
	Mortality growth (under 5)	−0.347***
	Population growth	−0.083
	Gini index	−0.051
	Government effectiveness	0.236**
	Rule of law	0.184*
	Control of corruption	0.133
	



	
		
			
				∗
				∗
				∗
			

		
	
Correlation is significant at 0.01 level (2-tailed).

                **Correlation is significant at 0.05 level (2-tailed).

                *Correlation is significant at 0.1 level (2-tailed).


The analysis starts with the calculation of simple correlations between long-run growth and several variables of interest. One of the most cited issues in economic theory of growth is the analysis of convergence. According to Solow’s model, convergence is predicted only after controlling for the steady-state determinants. Additionally, augmented Solow model indicates that accumulation of human capital is associated with savings and growth of population, simultaneously reducing their estimated effects on growth. Endogenous growth models make different predictions; no steady-state level of income is found here. In these models there is a strong assumption of nondecreasing returns and there is an explanation for the differences among countries in GDP per capita, which are found even in the case of these countries having the same savings and population growth rates [11]. Moreover, Barro [9] explains that it is inconsistent with the cross-country evidence that rich countries grow lower than poor countries, due to the small correlation with the initial level of per capita income. That is known as the hypothesis of beta-convergence. (Apart from the beta-convergence, the issue of sigma-convergence is one of a high interest due to the fact that the level of inequality across economies is seen. It is measured as the variance of the log of GDP per person. However it is not explained in detail here because it is beyond the aim of this survey.) In Figure 4 the simple relation between initial income per capita (1990) and average growth rate from 1990 to 2010 for 96 countries is visible.









	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	



	
	
	
	
	
	
	



	
	
	



	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	





	



	



	
	




	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	
	
	
	
	
	
	
	
	
	
	
	


	
	


	
		
	
	
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
		
		
		
	



Figure 4: Per capita growth versus initial per capita GDP. (Correlation matrix between per capita GDP growth (Growth) and initial per capita GDP (Initial). Obs. = 96. Growth = 1.000 (Growth). Initial = −0.094 (Growth).)


A small negative relation between the aforementioned variables is visible, with this relationship not being affected by some outliers like China or Congo. The average growth rate of per head real income is not significantly related to the 1990 value of real GDP per capita; the correlation is −0.094 (Pearson correlation).
Besides that, human capital contributes significantly to a number of endogenous economic growth models. Human capital can be the channel of generation of new ideas and the accumulation of technological progress. Countries with higher initial human capital stock have a higher income per capita growth, while these countries also tend to be the technological leaders. Thus, poor countries for a given quantity or quality of human capital tend to have higher growth than rich ones [9]. Figure 5 illustrates the correlation between per capita income growth and human capital measures in different countries.
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(b)
Figure 5: Per capita GDP growth versus initial average years of schooling and initial primary pupils-teacher ratio. (Correlation matrix between per capita GDP growth (Growth) and initial human capital (Inhuman) and initial pupil-teacher ratio (Inpupil). Obs. = 86. Growth = 1.000 (Growth). Inhuman = 0.123 (Growth), Inpupil = −0.260 (Growth).)


Simple correlation between initial human capital and growth is expected to exist, according to previous studies [9, 10, 24]. More specifically, based mainly on new growth theory economists (Barro, Romer, Lucas, etc), human capital is the main positive parameter of economic success for an economy. Human capital is not subject to diminishing return scales versus physical capital giving to this the advantage to boost economy. Here, in our case, the correlation between growth and initial average years of schooling is 0.12, while the correlation between per capita income growth and the initial primary pupils-teacher ratio is −0.26. In this research two different measures of human capital are used, due to the desire to capture both impact of quality and quantity of human capital of education on economic growth across the countries. Nevertheless, based on Barro [9], the most interesting question is the partial correlation between growth of GDP per capita and initial income (1990) controlling for human capital. Figure 6 plots per capita GDP growth rate versus initial income net of the value predicted by all other explanatory variables; that is, the graph amplifies the partial association between growth of per capita income and initial GDP per capita.
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(b)
Figure 6: Partial association between per capita growth and 1990 GDP per capita controlling for initial average years of schooling (a) and for initial average years of schooling and initial primary pupils-teacher ratio (b). (Correlation matrix between per capita GDP growth (Growth) and initial per capita GDP (Initial) controlling for initial average years of schooling (a) and for initial average years of schooling and initial primary pupils-teacher ratio (b). Obs. = 96. Growth = 1.000 (Growth). Inhuman = −0.301 (Growth). Inpupil = −0.375 (Growth).)


Specifically, in contrast with simple correlation (Figure 4), it is now more negative; the correlation between per capita GDP growth rate and initial income, with controlling only for initial average years of schooling (quantitative measure of education), is −0.31, while with a controlling for initial average years of schooling and initial primary pupils-teacher ratio (qualitative measure of education) it is −0.37. That is, the results indicate that, by holding the proxies for initial level of human capital constant, higher initial income per capita is mainly correlated in a negative way with posterior per capita growth.
However, the main objective of the current dissertation is to investigate the linkages between public investments and economic growth. That is the more important hypothesis of our research. The role of investments has been stressed in the recent literature on long-run growth and convergence issues [9, 11]. Figure 7 illustrates the expected relation between these variables.









	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	



	
	
	
	
	
	



	
	



	
	
	
	
	
	
	



	
	
	



	
	
	
	
	



	
	
	
	
	
	







	



	
	



	
	



	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	
	
	
	
	
	
	
	
	
	
	
	


	
	


	


	


	
	


	
		
	
	
		
	


	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	



Figure 7: Per capita GDP growth versus public investments. (Correlation matrix between per capita GDP growth (Growth) and public investment (invest). Growth = 1.000 (Growth), invest = 0.375 (Growth).)


Figure 7 shows a positive simple correlation (0.37) between public investments and economic growth for all countries. Increases in average public investments are related to higher per capita GDP growth. Our hypothesis is to check if public investments remain statistically significant for economic growth after controlling for several interesting variables. (Table 12 in Appendix D illustrates more partial correlations between public investments and per capita GDP growth controlling several variables.)
Finally at this step, the focus turned to government consumption and its fiscal volatility mechanism. Econometric evidence endeavors to shed light on another relation between macroeconomic volatility and growth [14, 29]. Figure 8 affiliates the relationships between government consumption, government consumption volatility, and GDP per capita growth rate.
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(b)
Figure 8: Per capita growth rate versus government consumption and consumption volatility. (Correlation matrix between per capita GDP growth (Growth) and government consumption (Gov) and government consumption volatility (Volat). Obs = 95. Growth = 1.000 (Growth). Gov = −0.037 (Growth). Volat = −0.159 (Growth).)


In Figure 8 a negative relation between both of the variables and per capita income growth is visible. More specifically, the correlation between government consumption and GDP per capita growth and government consumption volatility and GDP per capita growth is −0.04 and −0.16, respectively. This results in countries with higher government consumption ratio or higher government consumption volatility having lower per capita GDP growth. Previous empirical studies have supported that government consumption or fiscal volatility could be powerful channels of economic performance and could affect indirectly growth via the higher risk and the reduced incentives to invest [9, 14, 29].
4.3. Econometric Results
Thereafter, econometric results are presented. More specifically, the relation between economic performance and fiscal policy measures can be calculated through the regressions of the annual rate of real GDP per capita growth on a set of independent control variables. This empirical analysis uses a cross-section dataset covering for the years from 1990 to 2010. The outcome of regressions is presented in detail on Tables 5 and 6, including the estimated coefficients and their respective White Heteroskedasticity corrected 
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-values for the explanatory variables. Particularly, the regressions for annual average growth rates of real GDP per capita are shown. Table 5 illustrates the results by adding several variables of specific groups at a time, while Table 6 includes the main regressions containing all statistically significant variables from the previous procedure (we cannot use many variables of the same category—demographic, educational or political variables—in the same equation/regression due to the existence of high level of multicollinearity issue that leads to biased results) for the robustness check of the independent variables of interest. The standard errors are based on White’s Heteroskedasticity covariance matrix, because Heteroskedasticity can be important across the countries, and are presented in parentheses.
Table 5: Regressions for per capita GDP growth, 1990–2010.
	

		Independent variables	Dependent variable
	GDP per capita growth
	[1]	[2]	[3]	[4]	[5]	[6]	[7]	[8]	[9]	[10]	[11]	[12]	[13]	[14]
	

	Benchmark regression	Intercept	−0.673(−0.88)	1.244(1.17)	−2.049(−1.32)	2.018* (1.90)	0.102(0.09)	−1.393(−1.59)	0.329(0.42)	−1.355* (−1.83)	−1.156(−1.15)	−1.293(−1.65)	−1.345(−1.65)	−0051(−0.07)	1.015(0.96)	0.645(0.68)
	GDP90	−0.00004(−1.46)	−0.00003(−0.77)	−0.0005* (−1.90)	−0.0006** (−2.51)	−0.00004(−1.64)	−0.00005* (−1.86)	−0.00004* (−1.69)	−0.0002*** (−5.29)	−0.00004* (−1.71)	−0.0001*** (−4.28)	−0.0001*** (−4.16)	−0.00005* (−1.76)	−0.0001*** (−2.77)	−0.0001** (−2.29)
	Sch90	0.284*** (3.44)	0.216* (1.92)	0.215** (2.23)	0.146* (1.75)	0.238** (2.42)	0.256*** (3.20)	0.218*** (2.75)	0.175** (2.44)	0.261*** (3.25)	0.245*** (3.18)	0.229*** (2.85)	0.239*** (3.19)	0.310*** (3.28)	0.241*** (3.02)
	Pupteapr90	—	−0.036** (−2.35)	—	—	—	—	—	—	—	—	—	—	—	—
	Govcons	−0.086** (−2.26)	−0.116** (−2.14)	−0.079** (−2.00)	−0.072* (−1.86)	−0.083** (−2.11)	−0.046(−1.18)	−0.088** (−2.33)	−0.122*** (−3.41)	−0.104** (−2.43)	−0.142*** (−3.86)	−0.123** (−3.40)	−0.061(−1.41)	−0.041(−1.10)	−0.051(−1.33)
	Pubinv	0.175** (2.23)	0.208*** (2.72)	0.165** (2.17)	0.158** (2.31)	0.167** (2.10)	0.149* (1.97)	0.170** (0.27)	0.153** (2.37)	0.176** (2.31)	0.175** (2.38)	0.167** (2.25)	0.158** (2.09)	0.170** (2.60)	0.175** (2.50)
	Prinv	0.087** (2.08)	0.0714(1.56)	0.067(1.50)	0.059(1.32)	0.072(1.52)	0.062(1.56)	0.825* (1.89)	0.050(1.60)	0.085** (2.14)	0.084** (2.40)	0.059* (1.69)	0.064(1.40)	0.096*** (2.75)	0.098** (2.67)
	

	Demographic variables	Lifeexp90	—	—	0.033(1.19)	—	—	—	—	—	—	—	—	—	—	—
	Fertility90	—	—	—	−0.352** (−2.21)	—	—	—	—	—	—	—	—	—	—
	Mortality90	—	—	—	—	−0.003(−0.87)	—	—	—	—	—	—	—	—	—
	Mortal_gr	—	—	—	—	—	−0.261** (−3.16)	—	—	—	—	—	—	—	—
	Pop_gr	—	—	—	—	—	—	−0.308(−1.44)	—	—	—	—	—	—	—
	

	Political variables	Effect	—	—	—	—	—	—	—	1.877*** (5.49)	—	—	—	—	—	—
	Stability	—	—	—	—	—	—	—	—	0.392(1.22)	—	—	—	—	—
	Co_corrupt	—	—	—	—	—	—	—	—	—	1.406*** (4.82)	—	—	—	—
	Rule_law	—	—	—	—	—	—	—	—	—	—	1.409*** (4.78)	—	—	—
	

	Region variables	Africa	—	—	—	—	—	—	—	—	—	—	—	−0.662(−1.60)	—	—
	Asia	—	—	—	—	—	—	—	—	—	—	—	0.155(0.26)	—	—
	

	Economic variables	Inflation	—	—	—	—	—	—	—	—	—	—	—	—	−0.002*** (−3.99)	−0.002*** (−4.19)
	Debt	—	—	—	—	—	—	—	—	—	—	—	—	−0.002(−0.52)	—
	Deficit	—	—	—	—	—	—	—	—	—	—	—	—	—	−0.054(−1.28)
	Openness	—	—	—	—	—	—	—	—	—	—	—	—	−0.005(−1.09)	−0.004(−0.93)
	Gini	—	—	—	—	—	—	—	—	—	—	—	—	−0.020(−1.27)	−0.008(−0.51)
	Volatgovcons	—	—	—	—	—	—	—	—	—	—	—	—	−0.366*** (−3.40)	−0.491*** (−3.74)
	

	 	Obs.	85	58	85	85	85	85	85	85	85	85	85	85	79	74
	 	
	
		
			

				𝑅
			

			

				2
			

		
	
	0.34	0.50	0.35	0.38	0.34	0.40	0.35	0.56	0.36	0.47	0.49	0.36	0.79	0.57
	


***, **, and * represent levels of significance at 1%, 5%, and 10%, respectively.
White Heteroskedasticity corrected 
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-statistics in parentheses.


Table 6: Main regressions for per capita GDP growth, 1990–2010.
	

	Independent variables	Dependent variable 
	GDP per capita growth, 1990–2010
	[1]	[2]	[3]	[4]	[5]	[6]
	

	Intercept	−0.252(−0.14)	−0.050(−0.03)	−0.436(−0.23)	−0.259(−0.21)	−0.010(−0.01)	−0.278(−0.22)
	GDP90	−0.0001*** (−5.11)	−0.0001*** (−4.67)	−0.0001*** (−4.08)	−0.0002*** (−5.25)	−0.0002*** (−4.95)	−0.0002*** (−4.63)
	Sch90	0.211** (2.48)	0.226** (2.61)	0.225** (2.58)	0.233*** (3.09)	0.265*** (3.59)	0.254*** (3.41)
	Govcons	−0.080(−1.64)	−0.079(−1.66)	−0.074(−1.58)	−0.069(−1.62)	−0.066(−1.54)	−0.061(−1.44)
	Pubinv	0.162** (2.47)	0.173** (2.56)	0.174** (2.55)	0.147** (2.44)	0.154** (2.43)	0.153** (2.38)
	Prinv	0.076* (1.72)	0.089* (1.95)	0.076(1.65)	0.063(1.52)	0.080* (1.86)	0.064(1.46)
	Fertility90	−0.011(−0.06)	−0.013(−0.06)	0.016(0.08)	−0.019(−0.11)	−0.039(−0.22)	−0.008(−0.04)
	Mortality_gr	−0.055(−0.56)	−0.097(−0.98)	−0.069(−0.75)	−0.071(−0.92)	−0.131* (−1.81)	−0.087(−1.24)
	Effectiveness	1.185*** (4.18)	—	—	1.400*** (4.51)	—	—
	Contr_corrupt	—	0.851*** (4.33)	—	—	1.007*** (4.37)	—
	Rule_of_law	—	—	0.914*** (3.10)	—	—	1.054*** (3.62)
	Africa	−0.035(−0.09)	−0.018(−0.05)	−0.224(−0.53)	−0.238(−0.52)	−0.206(−0.43)	−0.461(−0.94)
	Asia	−0.285(−0.55)	−0.239(−0.44)	−0.361(−0.67)	−0.082(−0.15)	0.040(0.07)	−0.092(−0.16)
	Inflation	−0.001*** (−3.59)	−0.001*** (−4.17)	−0.001*** (−3.28)	−0.001*** (−3.75)	−0.001*** (−4.37)	−0.001*** (−3.19)
	Deficit	−0.040(−0.99)	−0.051(−1.22)	−0.050(−1.18)	—	—	—
	Debt	—	—	—	0.001(0.18)	0.0001(0.02)	−0.001(−0.20)
	Openness	−0.006(−1.29)	−0.05(−1.04)	−0.005(−1.21)	−0.007(−1.47)	−0.006(−1.25)	−0.006(−1.39)
	Gini	−0.010(−0.73)	−0.010(−0.68)	−0.003(−0.16)	−0.013(−1.02)	−0.016(−1.15)	−0.007(−0.49)
	Volatgovcons	−0.306*** (−2.74)	−0.389*** (−3.35)	−0.376*** (−3.22)	−0.169(−1.36)	−0.230* (−1.82)	−0.209(−1.64)
	

	Obs.	74	74	74	79	79	79
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	0.65	0.63	0.63	0.64	0.61	0.61
	


***, **, and * represent levels of significance at 1%, 5%, and 10% respectively.
White Heteroskedasticity corrected 
	
		
			

				𝑡
			

		
	
-statistics in parentheses.


Previous empirical results investigate upon the importance of public investments and their contribution to long-run growth of developing and developed countries. This dissertation takes also the importance of human capital into account and embodies various measures of it in estimating equations. Prior to the examination of the significant impact of public investments, obtained by the results of the main regressions (Table 6), the focus is on the overall benchmark regression of Table 5. (As we can see from Table 6 includes as proxies for human capital regarding the education both the initial average years of schooling and the initial pupils-teacher ratio in order to control quantity and quality of human capital. Results remain almost similar; however, due to the small observations numbers for pupils-teacher ratio variables, the rest of the equations include only the initial average years of schooling as a proxy of human capital.) This gives an explanation to around one-third of the variation of the depended variable. The F-test statistic for the analysis (F = 5.50) rejects the null hypothesis of no explanatory power of the independent variables at 1% level.
As regards the individual coefficients, the main variable of interest is public investments-ratio. The calculated coefficient from benchmark regression indicates that an increase of one percentage point in public investments-ratio across the countries is related to an increase in per capita income of approximately one-fifth of a percentage point. Moreover, the role of both public and private investments in determining per capita income growth should be further considered. Specifically, as indicated in almost all columns, both types of investments have a positive impact on per capita growth but its magnitude and significance differ confoundedly, with public investments having a much stronger impact than private ones. One possible explanation of this difference could be the fact that the stock of public infrastructural capital, such as railways, paved roads, and public transportation services, is higher than the previous decades, leading to higher returns from such investments.
The estimated coefficient of initial income per capita is negative, as known from neoclassical growth theory. However, it is not always significant. Nevertheless, for better understanding on the magnitude of this coefficient, the following analysis should be considered. Due to the fact that GDP per capita is measured in thousands of 2005 ($), the results reveal that a per capita initial real GDP increase by $1,000 decreases the real per capita growth rate by 0.004 percentage points annually. For instance, if you take into consideration the 1990 per capita GDP of Iceland ($35,758) and Kenya ($1,181), the difference of $34,577 would be related to around 0.14% greater growth rate for Kenya than for Iceland ceteris paribus.
The coefficient of initial human capital (average years of schooling) is significantly positive as expected under previous new growth theory models analysis. An extra year of stock of human capital (initial average years of schooling) is associated with an increase by 0.284 percentage points for per capita income growth. Lastly, government consumption is statistically significant with a negative sign, meaning that an increase in average consumption-ratio by one percentage point leads to a decrease in per capita income growth by 0.086 percentage points.
The empirical results allowing differences between clusters of variables are visible in Table 5. Columns 3–7 show the results controlling for demographic variables, columns 8–11 for political variables, column 12 for regional slope dummies, and columns 13-14 for economic variables. (We could not include more variables of the same category in the same regression due to the high correlation among them leading to the problem of multicollinearity [12]. For example, correlation between initial life expectancy and initial fertility rate is −0.89 while the correlation between macroeconomic stability and government effectiveness is 0.77.) More specifically, as it can be noted, all demographic variables have the expected sign. However, only the initial fertility rate and mortality growth (under 5 years old) are statistically significant at 5% level. In particular, a country with one percentage point higher fertility rate leads to a lower growth rate of per capita income for 0.352 percentage points. In addition, mortality growth is a variable that is also associated negatively with economic performance. Countries with lower mortality growth enjoy faster per capita income growth through time. As far as political variables are concerned, it is really interesting that political variables play a very important role in economic performance across the countries. More specifically, indices of government effectiveness, control of corruption, and rule of law result in a faster economic growth. That is, empirical results show that an increase in index of mentioned political variables by one unit associated with increases by 1.88, 1.41, and 1.41 percentage points, respectively. These results confirm the significant importance of political determinants in economic life within and across the countries. Dummy variables for Asia and Africa are not found statistically significant. Finally, several macroeconomic variables such as inflation rate index, debt and deficit-ratio, openness, Gini index, and government consumption volatility through time are added as control variables in 13th and 14th regressions. All variables have the expected sign. However, only inflation index and the channel of volatility of government consumption are statistically significant at 1% level. More specifically, one unit of index increase in inflation is associated with a decrease of 0.002 percentage points in per capita income growth rate. Similarly, an increase in volatility of government consumption by one standard deviation is associated with a decrease of 0.366 and 0.491 percentage points in per capita GDP growth (columns 13 and 14, resp.). Moreover, a joint test for the importance of the entire number of macroeconomic control variables leads to the statistic 
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 equal to 12.30 and 12.38, respectively (for columns 13 and 14).
A further step in this research is to check the robustness of the results by observing whether the above estimates for the variables of interest remain statistically significant with the same sign, in the case of including all significant control variables of different clusters in the same regression (Table 6). A major question raised is the examination of public investments variable. First three columns (1–3) include the same mixed control variables but for different indices of political factors and controlling for deficit-ratio, while the following three columns (4–6) contain debt-ratio instead of deficit-ratio. (We cannot include all control variables in a simple regression because of the high multicollinearity issue.)
Generally, it could be argued that the share of public investments and human capital may simply reflect a higher growth rate of per capita income growth, resulting in evidence consistent with our basic and more important hypothesis; public investments matter. All columns show robustly correlation of the share of public investments with growth per capita income in our cross-country section model, once controlling for the slew of high-cited variables in previous studies. The statistical importance of public investments variable is not dependable upon what other variables are included in the regression, thus indicating the robustness of it. Apart from investments, initial human capital coefficient remains positive and robust, confirming the new-growth theory hypothesis that human capital is an indicator of economic growth of significant importance. In the case of initial income per capita, the result is fragile while significance is sensitive to the control variables that are included in the regressions. It indicates very little importance in the explanation of economic growth of per capita income. The ratio of government consumption to GDP is related negatively to economic growth, as assumed, but the result does not indicate robustness; however it may shed little light on this hypothesis. The hypothesized positive effect of a good political situation in countries on economic performance receives, at this point, high support in our data. Finally, the coefficient of inflation is found to be negatively correlated with economic growth. Specifically, an increase in inflation index by one unit leads to a decrease in growth by 0.001 percentage points at 1% level.
Thereafter, it is also interesting to understand roughly the contribution of each regressor explaining the variation in the dependent variable. Thus, following the methodology of Kormendi and Meguire [6] the change in 
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 is computed, obtaining by selectively omitting each variable from benchmark equation. More specifically, marginal contribution could be defined as the proportion reduction in the variation of dependent variable achieved by the introduction of the entire set of independent variables [55] with each regressor in the first column deleted in turn.
Thus, Table 7 illustrates a previous analysis in which public investments variance itself explains approximately 45.9% while initial human capital variance explains almost 24.2% of the observed variation in economic per capita growth. Based on our data, the procedure of contributions to 
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 also confirms the importance of public investments and human capital on economic growth based on our data.
Table 7: Marginal contribution to 
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 based on the benchmark regression, 1990–2010.
	

	Regressors	Marginal contribution to 
	
		
			

				𝑅
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	Initial GDP per capita	1.45%
	Initial human capital	8.62%
	Public investments	16.35%
	Private investments	4.91%
	Government consumption	4.26%
	

	Total	35.59%
	

	Actual 
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 of the benchmark regression	33.73%
	


Marginal contribution to 
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 is explained as the difference between the 
	
		
			

				𝑅
			

			

				2
			

		
	
 from benchmark equation and the 
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 from estimating with each regressor in the first column deleted in turn. Total 
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 is not exactly equal to the 
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due to some possible intercorrelation among the regressors [6].


Levine and Renelt [10] proposed a more empirical application of EBA test. Below, this test, for our variables of interest which were found formerly robust, is presented. In particular, the robustness of the variables of public investments and initial human capital separately is tested, due to the fact that the specific variables remained robust based on previous regressions. Thereafter, the base model (benchmark) is run and the regression result is computed, for all possible linear combinations of up to three macroeconomic (the regressions include only the M-variables of the economic group of variables because combinations of either demographic or political variables suffer from high collinearity) M-variables. Then, the lowest and highest coefficients are identified. More specifically, many regressions were run keeping the variables of benchmark equation stable and up to three different economic control variables in each regression were added. Actually, the distribution of beta-coefficients of the robust variables of interest is presented. Table 8 consists of the aforementioned results.
Table 8: Sensitivity results for public investments and initial human capital
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-Variable	Beta coefficient	St. error	
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-statistic	Number of countries	
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	Control variables	Robust/fragile
	

	Public investment	Low 0.161	0.074	2.17	79	0.45	Gini indexDebtInflation	Robust
	Base 0.175	0.079	2.23	85	0.34	 
	High 0.183	0.065	2.81	77	0.53	OpennessVolatility of consumptionDeficit
	

	Initial human capital	Low 0.215	0.076	2.84	77	0.58	InflationVolatility of consumptionDeficit	Robust
	Base 0.284	0.082	3.44	85	0.34	 
	High 0.301	0.087	3.43	82	0.46	OpennessVolatility of consumptionGini index
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Initial GDP per capita, government consumption, and private investment variables are fragile as their coefficients are insignificant, including the 
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-variables.


As it can be noticed, this procedure also confirms previous results indicating that both public investments and initial average years of schooling coefficients are positive and robust. These robust positive relations between public investments and growth of per capita GDP and between initial human capital and growth of per capita GDP are consistent with a large collection of growth surveys.
5. Discussion and Conclusions
This research provides insights upon the factors that affect the economic growth of a country. Empirical results suggest that government policy may affect the performance of an economy. As Easterly and Rebelo have shown, the development of neoclassical model provided public finance enhances thinking about the growth effects of fiscal policy. Several methodologies and techniques have been developed trying to explain the dynamic impact of public policy on economic performance among economies. On the other hand, endogenous growth models tend to transform the temporary growth effects of fiscal policy (neoclassical model) into permanents growth effects. In addition, the recognition that the determinants of long-term economic growth in a central macroeconomic problem led to the development of several methodological approaches that endeavor to decompose the effect of each fiscal policy variable on per capita economic growth. Thus, there is a good deal of empirical estimation of growth models using cross-country and cross regional data [9, 9, 24, 36]. The majority of aforementioned research has shown the positive and robust impact of public investments and human capital (productive expenditures) on economic growth. We also followed similar econometric estimations. In general, our research results agree with previous literature. However, very few economic variables were found to be robustly associated with cross-country growth rates. Furthermore, some robust correlations that could slight alterations in the list of regressors were identified. More specifically, using data from a sample of 96 countries, the research measured if certain variables were related to economic performance, motivated by previous theoretical assumptions. The findings of our research are briefly presented below.
Initially, the variables which were found statistically significant usually appear with the expected sign. Thus, it was noted that public and private investments, initial average years of schooling, government effectiveness, control of corruption, and rule of law tend to have a positive impact on GDP per capita growth while initial pupils-teacher ratio, initial fertility rate, mortality growth, government consumption, volatility of government consumption, and inflation rate index have a negative effect on growth. Secondly, a positive and robust correlation between average share of public investments on GDP and the average growth rate of per capita income was found. That was the most meaningful hypothesis of our research. Moreover, a positive and robust association between initial human capital (average years of schooling) and average growth rate was found. As far as government consumption is concerned, the research investigated a negative correlation with GDP per capita growth. However, this result does not hold with the inclusion of some control variables indicating the nonrobustness of this correlation. Initial per capita income has negative sign but it is not always significant. Thus, it can be concluded that conditional convergence is not clear or conclusive. Finally, a large set of other economic and political indicators such as inflation index, government effectiveness, control of corruption, and other variables are correlated significantly with economic growth.












Consequently, based also on previous studies, it is noticeable that there is no unique model or formula to estimate the economic growth. Cross-country growth findings are sensitive to conditional information, difficult to be interpreted, and based on a fragile statistical basis, therefore not easily isolating a strong econometric relationship between an indicator and long-run per capita income growth. However, it may have several implications especially for those who design economic policies. In particular, governments should assess their choices even if some measures of interest are not statistically significant; it does not mean that nonstatistically significant variables do not matter for the social economy. Mixed fiscal policy can enhance economic performance in a country. Nevertheless, further research is needed. Particularly, extended analysis should be done to investigate how several kinds of public expenditures, such as government wages and nonwage components, transfers, and subsidies, or revenues like direct and indirect taxes or social contributions can influence per capita income growth rate. More importantly, there must be an emphasis on the issues of endogeneity and reserve causality. The regressions allow us to find correlations between variables but without being sure whether it is causality or not. Generally, public polices seem to be a complicated issue; therefore future research must focus on regimes in the policy sector and also on the interactions between policies as opposed to the independent effect of any particular policy.
Appendices
A. List of 96 Advanced and Developing Countries

            See Table 9.
Table 9: List of 96 advanced and developing countries.
	

	Country	Country	Country	Country
	

	Albania	Cote d'Ivoire	Japan	Russia
	Algeria	Croatia	Jordan	Rwanda
	Angola	Djibouti	Kenya	Senegal
	Austria	Ecuador	Lebanon	Seychelles
	Bangladesh	Egypt	Lesotho	Sierra Leone
	Barbados	El Salvador	Madagascar	South Africa
	Belgium	Ethiopia	Malawi	Spain
	Benin	Finland	Malaysia	Sri Lanka
	Bolivia	Fiji	Mali	Sudan
	Botswana	France	Mauritania	Swaziland
	Brazil	Gabon	Mauritius	Sweden
	Bulgaria	The Gambia	Mexico	Syria
	Burundi	Germany	Mongolia	Tanzania
	Cambodia	Ghana	Morocco	Thailand
	Cameroon	Greece	Mozambique	Togo
	Canada	Guatemala	Nepal	Tunisia
	Cape Verde	Guinea	Netherlands	Turkey
	Cen. African Rep.	Guyana	Nicaragua	Uganda
	Chad	Honduras	Niger	UK
	China	Iceland	Pakistan	Uruguay
	Comoros	India	Panama	USA
	Dem. Rep. Congo	Ireland	Peru	Yemen
	Denmark	Islamic Rep. of Iran	Philippines	Zambia
	Rep. of Congo	Italy	Portugal	Zimbabwe
	



Table 10: Data description and sources.
	

	Variables	Description and sources
	

	Growth	Average compound growth rate of real PPP converted GDP per capita (Chain Series) at 2005 constant prices. Source: Penn World Table  7.1.
	Govcons	Government Consumption, (percent of GDP). Source: IMF World Economic Outlook (WEO).
	Invest	Total investment (percent of GDP). Source: World Bank.
	Pubinv	Gross fixed capital formation, public sector (percent of GDP). Source: World Bank and AMECO*.
	Prinv	Gross fixed capital formation, private sector (percent of GDP). Source: World Bank and AMECO.
	Exp	General government total expenditure (percent of GDP). Source: World Bank.
	Pubeduc	Public spending on education, total (percent of GDP). Source: World Bank.
	Pubhealth	Health expenditure, public (percent of GDP). Source: World Bank.
	Pubmilit	Military expenditure (percent of GDP). Source: World Bank & SIPRI organization.
	Sch	Average years of schooling. Source: Barro-Lee. (Interpolated)
	Pupteapr	Pupils-teacher ratio, primary. Source: World Bank.
	Pupteasec	Pupils-teacher ratio, secondary. Source: World Bank.
	Fertil	Fertility rate, total (births per woman). Source: World Bank.
	Lifeexp	Life expectancy. Source: World Bank.
	Openness	Openness at 2005 constant prices (%). Source: Penn World Table  7.1.
	Inflation	Average consumer prices, (Index), Source: IMF World Economic Outlook (WEO).
	Unempl	Unemployment, total (% of total labor force). Source: World Bank.
	Tfpgrowth	Total Factor Productivity Growth—Estimated as Tornqvist index. Source: Total Economy Database, USA.
	Telec	Telephone lines (per 100 people). Source: World Bank.
	Railway	Rail lines (total route-km). Source: World Bank.
	Roadpaved	Roads, paved (% of total roads). Source: World Bank.
	Pop	Population growth (annual %). Source: World Bank.
	Deficit	Cash surplus/deficit (percent of GDP). Source: World Bank.
	Debt	General Government gross debt, (perecnt of GDP). Source: IMF World Economic Outlook (WEO).
	Emplindu	Employment in industry (percent of total employment). Source: World Bank.
	Mortal5	Mortality rate, under-5 (per 1,000 live births). Source: World Bank.
	Stabil	Political Stability and Absence of Violence. Source: Worldwide Governance Indicators.
	Effect	Government Effectiveness. Source: Worldwide Governance Indicators.
	Rule	Rule of Law. Source: Worldwide Governance Indicators.
	Corrupt	Control of Corruption. Source: Worldwide Governance Indicators.
	Gini	Index, Source: World Bank.
	



	
		
			

				∗
			

		
	
From AMECO dataset: pubinv = gross fixed capital formation, general government (current prices)/GDP (current prices).


B. Data Description and Sources

            See Table 10.
C. Empirical Studies on Economic Growth

            See Table 11.
Table 11: Empirical studies on economic growth.
	

	Study	Sample period	Convergence	Investment ratio	Education	Government consumption distortions	Monetary and fiscal variables	Political instability	Inflation
	

	Kormendi and Meguire, 1985 [6]	47 countries, 1950–87	Conditional	Positive	Not considered	Not robust	Negative	Negative	Negative
	

	
                    Barro, 1991 [9]	98 countries, 1960–85	Conditional	Not considered	Positive	Negative	Not considered	Not considered	Not considered
	

	Levine and Renelt, 1992 [10]	119 countries, 1960–89	Conditional	Positive	Positive	Not robust	Not robust	Not robust	Not robust
	

	Mankiw et al., 1992 [11]	98 countries, 1960–85	Conditional	Positive	Positive	Not considered	Not considered	Not considered	Not considered
	

	
                    Barro and Lee, 1993 [56]	116 countries, 1965–85	Conditional	Positive	Positive	Negative	Not considered	Negative	Not considered
	

	
                    Easterly and Rebelo, 1993 [12]	100 countries, 1970–88	Conditional	Positive	Not considered	Not considered	Not robust	Not considered	Not considered
	

	Bleaney, 1996 [40]	41 countries, 1980–90	Conditional	Positive	Not considered	Not considered	Negative	Not robust	Positive
	



Table 12: Partial associations.
	

	Partial association between per capita GDP growth and	Coefficient	Controlling for
	

	Public investments	0.395	(i) Initial GDP per capita, 1990(ii) Initial human capital, 1990
	

	Public investments	0.424	(i) Initial GDP per capita, 1990(ii) Initial human capital, 1990(iii) Initial government size, 1990
	

	Public investments	0.434	(i) Initial GDP per capita, 1990(ii) Initial human capital, 1990(iii) Initial government size, 1990(iv) Private investment, average
	

	Public investments	0.430	(i) Initial GDP per capita, 1990(ii) Initial human capital, 1990(iii) Initial government size, 1990(iv) Private investment, average(v) Government effectiveness(vi) Political stability(vii) Rule of law(viii) Control of corruption
	

	Public investments (1990–2010)	0.042	Bad governance
	

	Public investments (1990–2010)	0.573	Good governance
	

	Public investments (1990–2000)	−0.062	Bad governance
	

	Public investments (1990–2000)	0.284	Good governance
	

	Public investments (2000–2010)	0.174	Bad governance
	

	Public investments (2000–2010)	0.349	Good governance
	


Notes: by “bad governance” we mean the situation of a country where all political variables’ values of indices are below the mean, for every and each period while for “good governance” the values of all political variables are above the mean.


D. Partial Associations

            See Table 12.
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