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Abstract 

Despite half a century of aid programs, many countries have not shown a sufficient degree of 

economic development, leaving their population in poverty. The varying level of productivity 

has contributed to these dissimilarities and many economists argue that the degree of freedom 

experienced by citizens is the underlying source of differences in productivity, as it influences 

the freedom to perform economic activity. In this study, I examine the effect economic 

freedom has on the growth rate in middle-income countries. Liberal economists are arguing 

that higher degree of freedom surrounding economic activities is fundamental for economic 

growth. This point of view is largely adopted by a major lender to less developed countries; 

the IMF. Common conditions for loans provided by the IMF is to decrease the size of 

government, privatize public companies, and open up the nation to international trade. I my 

analysis, including 48 middle-income countries, I test whether these variables affect the 

economic growth though regression analysis during the years of 2000 to 2014. My results 

show that economic freedom is an important factor for economic growth, but that the 

components of economic freedom have different effects on the growth rate. Furthermore, the 

results differ greatly when comparing the richer and the poorer sections of middle-income 

countries. I find no evidence that the conditions of the IMF is a good model for development, 

rather that the countries have different characteristics and are affected differently. The legal 

system and respect for property rights is shown to have a positive effect on growth, as well as 

regulating the product, capital, and labor market, while high inflation is associated with low 

economic growth.  
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1. Introduction  

In this section, I will introduce the subject, the aim of the study and the research question.  

 

Economic development is difficult to predict and control. Economists have been struggling 

for centuries trying to understand the underlying forces that foster growth, why some nations 

prosper and other fail. Despite the last decades’ effort from the West to aid “the rest”, many 

low- and middle-income countries are still struggling. Growth theories by economists such as 

Solow and Romer can only partially explain the economic growth, or lack of economic 

growth, observed in these countries.  

 

Adam Smith, “the father of economics”, argued in 1776 that free markets were necessary for 

economic growth, opposing the mercantile theory of high trade barriers. Since the days of 

Adam Smith, the world opinion has been going back and forth in favoring trade openness and 

protectionism. The latter was a prominent strategy in the least developed countries (LDCs) in 

the post-World War II era, under the regime of import substitution industrialization (Edwards 

1993). It was claimed by i.a. Henry Bruton (1989) that protecting infant industries from 

international trade was the optimal approach for LDCs to catch up with richer nations. These 

ideas where in large implemented in Latin America under the surveillance of economist Raúl 

Prebisch during the 50’s and 60’s (Edwards 1993).  

 

In more recent time, the public opinion has been drifting back to beliefs of openness and 

economic freedom as drivers of economic growth, partly because of the economic struggle 

Latin American economies were facing in comparison with the open Asian economies 

(Edwards 1993). In 1996, Milton Friedman wrote (in the foreword in Gwartney et al): ”I 

believe that free societies have arisen and persisted only because economic freedom is so 

much more productive economically than other methods of controlling economic activity.” 

Gwartney et al. (1996) was among the first to clearly define economic freedom, but still, 

researcher use a broad range of interpretations of the concept. However, the core of economic 

freedom surrounds the citizens freedom to perform economic activity without state 

interference. The role of the government is to promote economic activity by protecting private 

property and the voluntary exchange of goods, keeping inflation and exchange rates stable, 

while maintaining relatively small, not interfering too much in its citizens affairs. Any policy 
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interfering with productive economic activity, such as high transaction costs, violations of 

property rights, excessive regulations, and policies creating uncertainty, will reduce the 

economic freedom and, according to its advocates, discourage productive economic activity. 

The idea of economic freedom, in terms of a small public sector and trade openness has been 

adopted by the IMF as prevailing conditions for loan recipients, despite the critic that these 

policies harm the debtor (Kovach & Lansman, 2006). 

 

Many studies, including de Haan & Sturm (2000), Gwarthney et al. (1996) and Nelson & 

Singh (1998) found that higher economic freedom increased the economic growth. These 

studies all covered a broad sample of countries with varying levels of development, including 

both low-, middle- and high-income countries, as well as various definitions of economic 

freedom.  

 

With the IMF conditionality in mind, the effect of economic freedom on the growth rate is 

particularly interesting to study in the setting of middle-income countries, whom often are the 

recipients of IMF loans. The purpose of this study is to examine the effect of economic 

freedom on economic growth in middle-income countries. My research questions are as 

follows: 

 

1. Does economic freedom have an impact on economic growth? 

2. What effect has the different components of economic freedom on economic growth? 

3. Do these effects differ between lower middle-income countries and upper middle-

income countries? 

 

My study will add to the existing literature by focusing on middle-income countries, as this 

area is sparsely studied. The analysis is conducted with 48 middle-income countries, defined 

by the World Bank, with GNI per capita in 2015 from $1,026 to $12,475, studied from 2000 

to 2014. Furthermore, the dataset has been divided into lower middle-income countries, GNI 

from $1,026 and $4,035, and upper middle-income countries, GNI from $4,036 and $12,475. 

A list of all countries can be found in Table 1 in Appendix.  

 

The thesis will begin by a literature review covering freedom and growth in section 2, then 

move on to growth theories in section 3. Section 4 and 5 covers the empirical analysis, its 

results and some concluding remarks.   
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2. Previous studies  

In this section I will give a summary of previous studies on the broad area of “freedom”, 

including the role of state institutions and democracy on growth. I will then introduce the are 

of economic freedom and present the results of previous studies. 

 

The study of economic growth in development economics began in the 1950s, during the 

post-World War II, decolonization period. Economists were sure that with sufficiently high 

levels of investment, economic growth was almost inevitable (Hettne 1982, p.22, p.27). There 

were two main fields of beliefs; the liberalism and the structuralism. The liberalists argued 

that poor countries would develop through the help of investments and aid from the West, 

with markets open for trade, and by the influence of Western technology and “modern ideas”. 

Supporters of structuralism, under the leadership of Raúl Prebisch, argued that poor, raw 

material exporting nations were harmed by international trade, that trade would only benefit 

the rich, industrialized nations. The solution was a rapid industrialization through protection 

of infant industries, also called import substitution industrialization (De Vylder 2007, p.28-

31). During the 1980s, this protectionist policy lost the public opinion it once had in favor of 

the liberalism. Macroeconomic stabilization and structural reforms became the prevailing 

policies for both the IMF, the World Bank and many aid donors. Promoted policies included 

decreased government spending, fighting inflation, abolishing price control, privatizing state 

enterprises, and liberalizing international trade and capital markets. These policies are in line 

with the belief of economic freedom, that includes less state control and more freedom to 

conduct economic activity. I will no go on and establish the broad concept of freedom.  

 

2.1. Freedoms as a driver of growth 

Nobel Price winner Amartya Sen (2006) believes freedom is both the goal and the means of 

development as he divides freedom into five components; “economic empowerment, political 

freedoms, social opportunities, protective security and transparency guarantees”. He further 

claims that one form of freedom usually leads to another, making the study of political 

freedom interesting in connection with economic freedom. Likewise, Milton Friedman (1962) 

believes that political freedom fosters economic freedom, which in turn stimulates economic 

growth. 
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Another author who studied the concept of freedom from a theoretical point of view is 

Douglass North that in his paper The Paradox of the West (1993) discusses the development 

of freedoms along with sustained economic growth. He holds that these concepts emerged 

simultaneously, as Western European countries, due to external circumstances as well as the 

bargaining power of its merchants, were forced, for its survival, to give power to parliaments 

and ensure property rights. Institutional change fundamentally transformed the structure of 

society, by granting citizens economic, political and religious freedoms, which ultimately 

enabled sustained economic growth. Furthermore, North argues that technological progress 

and investments in human capital is not the fundamental source of economic growth, as 

argued by many other economists, but instead it is the role of an economy’s institutions in 

promoting and protecting profitable economic activity that is the determinant of growth. Rule 

of law, through rightful courts, property rights and enforcements of contracts, as well as 

liberty to trade freely without excessive barriers and taxes are according to North, the most 

important features of economic freedom as drivers of growth. I will now present the results of 

empirical studies on political and economic freedoms.  

 

2.2. Political freedom and institutional structure 

Testing the relationship of democracy and economic growth, authors have found rather 

contradicting results. Nelson & Singh (1998) find that among LDCs, democratic countries had 

higher growth rates than authoritarian countries. Supporters of authoritarianism claim that 

democracy is to blame for many LDCs’ poor economic performance, while Nelson & Singh 

find the reason preventing economic growth to be government policy creating hostile 

environments for economic activity, such as corruption, rent-seeking, and high public 

consumption. Others argue that democracy is not a determinant for economic growth, that an 

authoritarian regime is important at the early stages of liberalizing markets and trade, as 

elected leaders are less likely to make necessary, initially harming, reforms, fearing not to get 

re-elected (Barro, 1996). Moreover, Landau (1986) found weak democracies to have a 

destabilizing effect on nations, equivalent to a coup d’état. Taiwan and South Korea are 

examples of countries with rapid economic growth, turning democracies only after 

liberalizing the economy (Scitovsky, 1985). Similarly, most OECD-countries began their 

economic development under regimes with limited political freedom, and developed 

democratic systems later (Schwarz, 1992).  
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Helliwell (1994) stated that it is not possible to identify the effect of democracy on economic 

growth and Przeworski & Limongi (1993) agrees that the political regime does not seem to 

capture differences among countries’ growth rates, but that studies of political institutions 

might. Hall & Jones (1999) use a proxy for social infrastructure in their growth model. Social 

infrastructure is defined as the framework of a country’s institutions and the nature of its 

government policies, setting up the overall economic structure of that country. Two different 

indices are used to measure social infrastructure, the first assessing the government’s policies 

on anti-diversion, merely legal system, property rights, and corruption. The second index 

assesses the openness to trade through tariffs and barriers as well as the degree of state 

monopoly in export markets. They find that social infrastructure encouraging to economic 

growth creates an atmosphere that promotes innovation, the spread of new technology, capital 

accumulation, and learning. The authors also maintain that corruption, barriers to trade, 

violations of property rights, and state involvement in production discourages economic 

activity, which implies that economic freedom may be the factor differentiating the countries’ 

growth rates, as many of these concepts are included in indices of economic freedom, making 

social infrastructure encouraging to economic activity comparable to economic freedom. 

 

2.3. Economic freedom 

Good institutional environment, protecting profitable economic activity, is according to North 

(1993) the fundamental source of economic growth. Indices of economic freedom capture 

some elements of the institutional environment and many studies has been made on the 

subject. I will now present some of them. 

 

There are two main indices of economic freedom, merely that of the Fraser Institute and that 

of the Heritage Foundation. The former being a Canadian research institute mainly studying 

the effects of government policies (Fraser Institute, 2017) and the latter an American research 

and lobbying organization for conservative public policies (Heritage Foundation, n.d.). De 

Haan & Sturm (2000) studied both and found them rating countries similarly, even though 

slightly different aspects of economic freedom are included. Using the Fraser Institute Index 

of Economic Freedom, the authors find that economic freedom stimulates economic growth, 

but that the level of economic freedom had no impact on a country’s level of steady state 

growth. Carlsson & Lundström (2002) examine both the effect of the Fraser Institute Index of 

Economic Freedom on economic growth and its sub-categories’ individual effect on 
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economic growth and find that the effects are varying. Their conclusion is that economic 

freedom generally is good for economic growth, but that some components have positive 

effect on growth while others have negative effect. I will now go through previous research 

for each variable of the Fraser Institute Index, as this is the index I will use in the study.  

 

Monetary stability is believed by many economists to enhance the growth rate because of the 

importance of stable environments for businesses to grow. Barro (1996) finds that the growth 

rate was higher in countries with initially low inflation, a relationship that is also found by 

Fischer (1993). Moreover, liberalized capital markets are positively related to growth. 

(Carlsson & Lundström, 2002) 

 

As described earlier, the nature of the legal system is believed to be a fundamental driver of 

growth. That law enforcement, though protection of property rights and enforcements of 

contracts, is enhancing economic growth is found by i.a. Barro (1996), Torstensson (1994), 

and Carlsson & Lundström (2002). Torstensson (1994) found that stopping the seizure of 

private property might increase the growth rate by more than 1 percentage point.  

 

Since the times of Adam Smith and David Riccardo, many economists believe trade to be an 

instrument to reach rapid growth, available to all countries. The subject has been examined in 

countless studies and most studies finds a positive relation between trade openness and 

growth. Dollar (1992) studied 95 developing countries and find that open-orientated, often 

Asian countries have higher growth rates, that Latin American and African countries could 

increase their growth rates by as much as 2 percentage points if their openness would 

resemble that of Asian countries. Frankel & Romer (1999) use an instrumental variable and 

find a strong positive relation between trade and growth, however only moderately 

statistically significant. The reason for using an instrumental variable because of the risk of 

endogeneity, as trade openness policies often are related to other governmental policies that 

affect both trade and growth. In the paper Trade policy and economic growth: a skeptic’s 

guide to the cross-national evidence the authors Rodriguez & Rodrik (2000) critically 

examine the above mentioned studies and find methodological shortcomings. They are critical 

to the fact that trade would affect growth positively in all countries, regardless of its 

characteristics. Carlsson & Lundström (2002), studying the Fraser Institute Index of 

Economic Freedom, find the component freedom to trade internationally to be negatively 

related to growth, making it difficult to draw conclusions on the effect of trade on growth.  
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In the Fraser Institute description of economic freedom it is evident they believe the role of 

the government is to protect private property, while remaining small and not interfering too 

much in the lives of its citizens through taxes and trade barriers. According to the Fraser 

Institute, taxes are contradicting to personal choice and thus limit economic freedom.  This is 

thus the political believes of the institute. Examining government consumption, Barro (1996) 

find that it should be kept at a low level to reach high growth. Justesen (2008) find that a 

small size of government is enhancing economic growth. Justesen further finds that 

regulations of businesses harm growth as it decreases the incentives to conduct economic 

activity. In contrast to this, Carlsson & Lundström (2002) comes to the conclusion that a 

larger government, in terms of consumption, transfers, and taxes, is favorable to economic 

growth. 

 

De Haan & Sturm (2000) criticize the way government spending and taxes are included in the 

index as always negative for economic freedom. Barro (1991), on the other hand, argues that 

government spending decreases savings and thus economic growth, through the distortion of 

taxes. He used a measurement of government spending excluding education and military 

costs, as he views those as investments increasing the productivity through enhanced human 

capital and property rights. He then finds that all other form of government spending has a 

negative relationship with growth. This is confirmed by Nelson & Singh (1998), while 

Carlsson & Lundström (2002) find the opposite. De Haan & Sturm (2000) argues that if 

citizens could voluntarily determine the taxes, through direct democracy, it would not be a 

restriction to their freedom. Hence, from the literature it is not evident which size the public 

sector should have to optimize growth.  

 

I started out this section by a description of studies on freedom, then narrowed it down to 

political and economic freedoms. Previous literature cannot demonstrate that democracy has a 

positive, if any, effect on economic growth. There are, though, some proof that institutional 

environment and economic freedom does affect the growth rate. These two concepts are 

interlinked, and in this study economic freedom will be the main focus as it is clearly defined 

and measured in available data. All components of economic freedom will be used to see 

whether these affect growth differently. Democracy will not be studied as an index of 

democracy is likely to capture similar effects as the index of economic freedom.  
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3. Theoretical Framework  

In this section I will explain the Solow theory of economic growth, its extensions and the 

theory of economic freedom. See Table 2, Appendix, for description of notations.  

 

3.1. Exogenous growth through the Solow model 

The Solow-model is the neoclassical framework of describing economic growth. It was 

developed by Robert Solow in 1956. The model explains economic growth by capital 

accumulation, growth in the labor force and technological development. According to 

neoclassical economics some assumptions has to be made. The market is assumed to be in 

equilibrium, i.e. supply equals demand and perfect competition prevails. The production 

function is of Cobb-Douglas style and provides constant returns to scale. Each input factor 

has decreasing returns to scale, since 0 < 𝛼 < 1. All firms produce one homogenous good. 

The economy is closed, hence, money not consumed is saved, and as capital cannot come 

from abroad, savings equals investments. Furthermore, there exist no government with the 

power of disrupting the market. (Carlin & Soskice, 2006, p. 471-472) 

 

The motion function of capital is the basis of Solow model analysis:  

𝑘�̇� =
𝑑𝑘

𝑑𝑡
= 𝑠𝐴𝑘𝑡

𝛼  − (𝛿 + 𝑛)𝑘𝑡 

 

Meaning that the capital stock increases with the savings ratio and the productivity (making 

the output increase), while it decreases with the rate of depreciation and the growth in labor 

force. In the Solow equilibrium, called steady state growth, both the capital per worker and 

the output per worker are constant, as the capital and the labor force grow at the same rate. 

(Carlin & Soskice, 2006, p. 474) 

 

The steady state is written as: 

𝑠𝐴𝑘𝑡
∗𝛼  = (𝛿 + 𝑛)𝑘𝑡

∗ 
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And shown graphically:  

 

Graph 1: Steady state growth according to the Solow theory 

 

The idea behind the steady state is that the economy itself will return to this level of output. If 

the capital per worker is larger than 𝑘∗, the depreciation of capital and the population growth 

is larger than the capital per worker, making the motion function of capital negative. This will 

ultimately decrease the level of capital per worker, and the economy will return to its steady 

state level of output in the long run. The opposite happens if 𝑘 < 𝑘∗. Increasing the savings 

ratio also yields higher output per worker as the curve shifts upwards, and can be the way for 

an economy to reach its steady state. Once in steady state, if the savings ratio is increased, the 

steady state growth rate is also increased. This will, however, decrease the total consumption, 

c. In neoclassical theory, maximizing consumption is the objective, why there is a golden rule 

stating the steady state growth that maximizes consumption. (Carlin & Soskice, 2006, p. 477-

478, p. 512) 

 

This long run equilibrium is a stationary state, characterized by low and stable growth, 

provided only by increases in factor productivity through technological progress. Assuming 

policy makers cannot influence the rate of depreciation and the population growth, holding 

capital and the savings ratio at the steady state level, the only variable increasing the growth is 

the total factor productivity, A, also called the “Solow residual”. This variable is not included 

in data analysis and therefore, it is capturing everything that the other variables cannot 

explain. The Solow model takes increases in productivity for granted and assumes it is 

costless. The Solow model characterizes increases in technological progress as constant at the 

rate of x, making the output growth also equal to x. The implication of exogenous growth 
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models is that technological progress is given outside the model and that policy makers 

cannot affect its rate, neither do they need to pay for it in terms of costs for R&D. If the factor 

productivity increases, the curves for production and savings will both shift upwards, creating 

a new steady state which is characterized by a higher production per worker. (Carlin & 

Soskice, 2006, p. 487) 

 

3.2. Convergence 

Due to the simplicity of the Solow model, it implies that the savings ratio is the fundamental 

difference between low-, middle- and high-income countries. If low- and middle-income 

countries would save more, their growth would increase and they would ultimately catch-up 

with high-income countries. This is the theory of absolute convergence, that has little or no 

empirical evidence. As the production functions of low-, middle- and high-income countries 

can be assumed to vary greatly, all countries do not have the same level of steady state growth 

given they save at the same rate, why all poor countries will not catch up with the richest.  

The theory of conditional convergence acknowledges the diverse nature of the world’s 

countries, stating that a country far away from its steady state will grow faster than one close 

to it (Carlin & Soskice, 2006, p. 491-496). Thus, comparable countries will converge to the 

same level of steady state, as has been found empirically among OECD-countries by i.a. 

Dowrick & Nguyen (1989).  

 

3.3. Endogenous growth presented by Romer 

In an attempt to explain the “Solow residual” and ultimately gain a better understanding of the 

drivers of growth, extensions to the Solow model has been made. The augmented Solow 

model presented by Romer in his 1990 paper Endogenous Technological Change, introduced 

human capital in the Solow model. Economic growth is explained as endogenous and not 

depending on external forces, as the initial Solow model. Education and innovation increases 

productivity and boost economic growth. According to the theory, the knowledge sector, as a 

whole should have a central role in the economy. Through education and innovations, the 

returns to capital is no longer diminishing, as the resources can be used more efficiently.  

 

The augmented Solow model equilibrium is not a steady state, as the economy can continue to 

grow infinitively. The growth rate is determined by 𝑠𝐴 − 𝛿 , meaning high savings and 

technological development and low depreciation increases the growth rate. The model does 
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not take the rate of technological development for granted, but a certain amount of people 

from the final goods sector must be assigned to work in research and development, for new 

ideas to develop, this amount of people ultimately determines the growth rate. Capital 

accumulation has constant returns. As the positive effects of innovation spills over on the 

economy the growth rate with be “explosive”.  (Carlin & Soskice, 2006, p. 538-540) 

 

3.4. Beyond the Solow model 

In an attempt to further explain the “Solow residual”, authors have argued that institutional 

factors are crucial in analyzing economic growth across nations. North (1993) describes an 

institutional environment favorable to productive economic activity as a key driver of 

economic growth. If it is as profitable to engage in diversion, such as theft and corruption, as 

to produce goods, why bother producing items that can easily be stolen by others? 

Furthermore, he believes that rule of law and trade freedom have great effects on growth. This 

is a liberal view of the drivers of economic growth, a view adopted by many of the global 

institutions, such as the IMF. Other economists, such as Milton Friedman, also believes that 

the existence of economic freedom itself will bring prospects and  economic growth to a 

country.  

 

In this study I will test whether an institutional environment encouraging to economic 

freedom is increasing the growth rate. Thus a proxy for institutional environment is added to 

the Solow model. The variable for economic freedom is a similar augmentation as human 

capital as it is assumes to affect growth through total factor productivity. Human capital will 

also be included in the model. The production function for such a relationship looks as 

follows: 

 

𝑌𝑡 = 𝐴𝐾𝑡
𝛼(ℎ𝑁)𝑡

1−𝛼 𝑍𝑡
𝜃 

 

Rewriting this in per capita terms yields: 

𝑦𝑡 = 𝐴ℎ𝑡
1−∝𝑘𝑡

𝛼𝑍𝑡
𝜃 

 

The motion function of capital is the basis of Solow model analysis:  

𝐾�̇� =
𝑑𝐾

𝑑𝑡
= 𝑆𝑡 − 𝛿𝐾𝑡 
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Since the total savings is a function of the savings ratio times the output, 𝑆 = 𝑠𝑌, rewriting 

gives: 

𝐾�̇� =
𝑑𝐾

𝑑𝑡
= 𝑠(𝐴𝐾𝑡

𝛼(ℎ𝑁)𝑡
1−𝛼 𝑍𝑡

𝜃) − 𝛿𝐾𝑡 

In per capita terms: 

𝑘�̇� =
𝑑𝑘

𝑑𝑡
= 𝑠𝐴ℎ𝑡

1−∝𝑘𝑡
𝛼𝑍𝑡

𝜃  − (𝛿 + 𝑛)𝑘𝑡 

 

where h represents human capital and Z the proxy for institutional environment. This model 

will be the basis of my study. The proxy for institutional environment will be tested using an 

aggregated measurement of economic freedom as well as using its sub-categories, which I 

will explain in more detail in the section Empirical Analysis below.  
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4. Empirical Analysis  

4.1. Regression Model 

In this section I will present the empirical models and introduce the variables used in these 

models. I will state assumptions I make and discuss problems with the chosen method and 

available data. 

 

The estimated model takes its departure in the Solow growth model, using the extension by 

Romer and an instrument for institutional environment described in the previous section. The 

analysis is based on the basic model below, but later on I will extent this model to better 

answer the research questions. In these models, the instrument of institutional environment is 

constituted of an index of economic freedom and its five components.  

 

𝑔𝑖,𝑡 =  𝛽0 +  𝛽1𝑦𝑖𝑡−1 + 𝛽2𝑘𝑖𝑡 +  𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽4𝑖𝑛𝑠𝑡𝑖𝑡 + 𝑢𝑖 

 

where  g is the growth rate of GDP per capita 

 yt-1 is GDP in the previous year 

 k is the capital stock 

 school is the average years of schooling 

inst is a proxy for institutional environment 

 

4.1.1. Variable explanation  

Basic growth variables  

The dependent variable GDP Growth (𝑔𝑖,𝑡) is measured as annual growth in real GDP per 

capita. Level of GDP per Capita in the Previous Year (𝑦𝑡−1) is measured as real GDP per 

capita the preceding year, in constant 2010 level of US Dollars. Both measures of GDP are 

retrieved from the World Bank database World Development Indicators. The measure of the 

capital stock I am using is developed by Robert C. Feenstra, Robert Inklaar, and Marcel P. 

Timmer (2015) in the Penn World Table version 9.0, measuring investments and prices of 

buildings and equipment. The capital stock is in constant 2011 national prices translated to 

2011 US dollars, making comparison over time and across countries possible. The capital 

stock is then divided by the population (also derived from the Penn World Table) to obtain the 

Capital Stock per Capita (k). The proxy for human capital is the Average Years of Schooling 



 14 

for the population older than 15 years. The data is retrieved from the Barro-Lee Educational 

Attainment Dataset created by economists Robert Barro and Jong-Wha Lee (2013). As the 

dataset only contains information on a five-year basis, the years between has been 

approximated. Moreover, there is only data until 2010, why I made an approximation for 

2011-2014 by making the variable develop in a similar manner as the prior five years. As the 

variable shows great stability I feel confortable with such an approximation.  

 

Economic Freedom 

The variable Economic Freedom comes from the Fraser Institute Index of Economic Freedom 

created by Gwartney, Lawson, & Block in 1996. The authors have together with 

internationally recognized economists, such as Milton Friedman, through various conferences, 

defined the concept of economic freedom. The authors declare that the core of economic 

freedom is “personal choice, protection of private property, and freedom of exchange” 

(Gwartney, Lawson, & Block, 1996). The index is made up of five components of economic 

freedom, merely, Size of Government, Legal System and Security of Property Rights, Sound 

Money, Freedom to Trade Internationally, and Regulation, which together has 24 sub-

components. The figures in the index come from third party sources and are not made up of 

any judgments of the authors. Each sub-component is rated on a scale from 0 to 10. The rating 

of each component is the average of its sub-components and the overall score of economic 

freedom is the average of the five components.  

 

Size of Government 

The idea behind the component “Size of government” is that if the government is highly 

involved in distributing resources, goods, and services in society, instead of private persons 

and companies, the freedom of the citizens is limited. If the government consumption, as a 

share of total consumption, and its subsidies are high, the government is considered large and 

interfering with the individual choice. This will thus lead to a low scoring in this component. 

The third sub-component is measuring the existence of government enterprises that are 

believed to disrupt the market due to their particular structure of ownership and investments. 

Lastly, the tax rate is measured through the top marginal income tax rate. Taxes are also 

viewed as contradicting to individual freedom as money is distributed away from people’s 

salaries.  
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The sub-components are: Government consumption, Transfers and subsidies, Government 

enterprises and investment, and Top marginal tax rate (Top marginal income tax rate and Top 

marginal income and payroll tax rate). Each sub-component is rated on a scale from 0 to 10. 

The rating of the size of public sector is the average of its sub-components. 

 

Legal System & Property Rights 

In this section no less than nine sub-components are measured. It is believed that protection of 

property rights is the most important task performed by the government and the backbone of 

an efficient market economy. If companies cannot trust that contracts are enforces and their 

property protected from theft, few will engage in productive activity. The Fraser Institute 

believes Legal System & Property Rights to be the most important component of the index 

and anticipates that countries with a low scoring will not prosper even with high scorings in 

the other components of the index.  

 

The sub-components are: Judicial independence, Impartial courts, Protection of property 

rights, Military interference in rule of law and politics, Integrity of the legal system, Legal 

enforcement of contracts, Regulatory costs of the sale of real property, Reliability of police, 

and Business costs of crime. Each sub-component is rated on a scale from 0 to 10. The rating 

of the legal system is the average of its sub-components. 

 

Sound Money 

The core of this component is the need of individuals’ access to money for exchange of goods 

and services. Regardless who is providing the money, the state or a private body, the amount 

of money in circulation should increase at a low and stable rate. Inflation is basically that too 

much money is in the system, in relation to the amount of goods and services available for 

sale. Thus, if the government is funding its operations by printing new money, the value of 

the money will decrease with the consequence of eroded monetary assets and increased 

market uncertainty as buyers and sellers need to stay updated on the value of money. 

Ultimately, the economic freedom decreases in the country. This component is measured by 

money growth, standard deviation of inflation and inflation in the most recent year. Inflation 

should be kept at a low and stable rate to score high in Sound Money. Moreover, it also 

measures to what extent the citizens are free to use an alternative currency and hold bank 

accounts abroad.  
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The sub-components are: Money growth, Standard deviation of inflation, Inflation: most 

recent year, and Freedom to own foreign currency bank accounts. Each sub-component is 

rated on a scale from 0 to 10. The rating of monetary stability is the average of its sub-

components. 

 

Freedom to Trade Internationally 

In this section, the authors take on the view of economist David Ricardo, that of comparative 

advantages. The theory argues that in a globalized world, all nations profit from international 

trade, even those with undeveloped industries. These countries still profit from trade as they 

can focus on its most competitive areas, and import other goods. This component gathers all 

restrictions to trade, such as tariffs, trade barriers, and regulations. Moreover, it covers how 

movement of capital and people is controlled, such as the flexibility to exchange currency and 

the degree of foreign ownership.  

 

The sub-components are: Tariffs (Revenue from trade taxes [% of trade sector], Mean tariff 

rate, and Standard deviation of tariff rates), Regulatory trade barriers (Non-tariff trade 

barriers, and Compliance costs of importing and exporting), Black-market exchange rates, and 

Controls of the movement of capital and people (Foreign ownership / investment restrictions, 

Capital controls, and Freedom of foreigners to visit). Each sub-component is rated on a scale 

from 0 to 10. The rating of trade freedom is the average of its sub-components. 

 

Regulation 

The fifth component of the index deals with how the government regulates the capital market, 

the labor market, and its businesses. According to the theory, regulations in all markets are 

believed to limit the freedom of the citizens.  Sub-components for the credit market surround 

the ownership of its banks and the degree of control of interest rates. Many types of labor 

regulations are measured in this component, such as regulations on minimum wage, hiring 

and firing, hours worked, and collective bargaining. As for the business sector, the index 

measures costs of bureaucracy, the tendency of bribes, start-up costs, and licensing. Fewer 

regulations in capital, labor, and product markets, high degree of private ownership of banks, 

and low corruption yields a high rating in this component.  
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The sub-components are: Credit market regulations (Ownership of banks, Private sector 

credit, and Interest rate controls / negative real interest rates),  Labor market regulations 

(Hiring regulations and minimum wage, Hiring and firing regulations, Centralized collective 

bargaining, Hours regulations, Mandated cost of worker dismissal, Conscription), and 

Business regulations (Administrative requirements, Bureaucracy costs, Starting a business, 

payments / bribes / favoritism, Licensing restrictions, Cost of tax compliance). Each sub-

component is rated on a scale from 0 to 10. The rating of regulations is the average of its sub-

components. 

 

Alternative measurements to the components in the index 

Government Spending is the sum of the government’s expenditures minus military 

expenditures calculated as a share of GDP. Imports and Exports is measured as the sum of 

imports and exports as a share of GDP. The Inflation rate is measured by annual changes in 

consumer price index. The data for all three variables are gathered from the World Bank 

database World Development Indicators.  

 

4.1.2. The empirical models 

To answer the research questions, I have constructed five models. In the first model, I test the 

augmented Solow model on the dataset. In the following models, I use the first model as a 

base and add different explanatory variables. I do this sequentially to see how the different 

variables affect the original growth model. In the second model, I add the overall index of 

economic freedom, while in the third model I add the components of the index separately. In 

the fourth and the fifth models, I add alternative measures to the index’s components. These 

models will first be tested on the entire dataset and then separately on lower middle-income 

countries and upper middle-income countries, by dividing the dataset into these two sub-

groups.  

 

The first model 

The first model I estimate is the human capital augmented Solow model in which economic 

growth is explained by the level of GDP per Capita in the Previous Year (𝑦𝑡−1), the Capital 

Stock per Capita (k) and the Average Years of Schooling (school). The former is according to 
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the convergence theory expected to be negatively correlated with economic growth, while the 

latter two are expected to be positively correlated with the dependent variable.  

𝑔𝑖,𝑡 =  𝛽0 +  𝛽1𝑦𝑖𝑡−1 +  𝛽2𝑘𝑖𝑡 + 𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝑢𝑖 

 

The second model 

In the second model, I add the index of Economic Freedom (ef) as an additional explanatory 

variable. According to previous studies, an overall measure of economic freedom, such as the 

index I am using, is expected to either have a positive effect on economic growth or to not 

have an effect at all.  

𝑔𝑖,𝑡 =  𝛽0 +  𝛽1𝑦𝑖𝑡−1 +  𝛽2𝑘𝑖𝑡 + 𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽4𝑒𝑓𝑖𝑡 + 𝑢𝑖 

 

The third model 

In the third model, I have decomposed the index of economic freedom, testing the effects of 

the individual components. These are Size of Government (gov), Legal System & Property 

Rights (legal), Sound Money (money), Freedom to Trade Internationally (trade), and 

Regulation (reg). A problem when using an index with several components is that it becomes 

aggregated and it can be difficult to draw conclusions from the results, why decomposing the 

index is relevant.  

𝑔𝑖,𝑡 =  𝛽0 +  𝛽1𝑦𝑖𝑡−1 +  𝛽2𝑘𝑖𝑡 +  𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽4𝑔𝑜𝑣𝑖𝑡 + 𝛽5𝑙𝑒𝑔𝑎𝑙𝑖𝑡 +  𝛽6𝑚𝑜𝑛𝑒𝑦𝑖𝑡

+  𝛽7𝑡𝑟𝑎𝑑𝑒𝑖𝑡 +  𝛽8𝑟𝑒𝑔𝑖𝑡 + 𝑢𝑖 

 

Carlsson & Lundström (2002) found different effects of different components in the index in 

their study covering 74 countries during 1975-1995. Size of Government and Freedom to 

Trade Internationally both had a negative effect on GDP Growth, meaning that a smaller 

government and a more open environment for trade, affects the country negatively in terms of 

growth. Other studies, such as Barro (1996), have found the opposite relation. Following the 

IMF conditionality, Barro’s findings is believed to be correct, merely that a small government 

and high openness to trade is positive to economic growth. Hence, it is difficult to anticipate 

the results. Previous studies have found that high and volatile inflation disrupts economic 

growth, why I assume Sound Money, the variable looking for slow money growth, low and 

stable inflation, to be positively correlated with economic growth. Milton Friedman, Amartya 

Sen, and the authors of the Fraser Institute Index of Economic Freedom, among others, view a 
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legal system ensuring property rights as the most important component of economic freedom. 

Its positive correlation to economic growth has been confirmed in studies by for example 

Torstensson (1994), Hall & Jones (1999) and Carlsson & Lundström (2002), why I also 

anticipate this variable to be positively correlated with growth in my model.  

 

The last component Regulation is a rather broad measure including regulations in both the 

capital, labor, and product markets. Hall & Jones (1999) find that corruption, one sub-

component of Regulation, has a negative effect on growth, and Acs & Szerb (2007) argue that 

business regulations in middle-income countries must be favorable to entrepreneurship to spur 

economic growth. These circumstances would both yield a high rating in Regulation, why it 

should have a positive effect on growth.  

 

The fourth and fifth model  

Due to the difficulty in interpreting the ratings of the index and the magnitude of its 

coefficients, I use supplementary variables to those of the index. I have replaced three 

variables of the index that has a rather straightforward alternative variable. Instead of the 

component Size of Government, I use the variable Government Spending as a percentage of 

GDP (govspend). From previous studies I cannot tell the sign of its relation to economic 

growth, as some studies find it would be positive and others negative. I use the sum of 

Imports and Exports as a percentage of GDP (imex) as an alternative measure of openness to 

trade. Following the beliefs of IMF and liberal economists, this variable would have a positive 

effect on growth. Inflation was the core of the index’s variable for monetary stability, why its 

alternative measure is simply the Inflation Rate (inflation). For the variables Legal System & 

Property Rights and Regulation I found no alternative measures, why I run the regression both 

excluding (model 4) and including (model 5) these variables.  

 

Model 4: 

𝑔𝑖,𝑡 =  𝛽0 + 𝛽1𝑦𝑖𝑡−1 +  𝛽2𝑘𝑖𝑡 +  𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽4𝑔𝑜𝑣𝑠𝑝𝑒𝑛𝑑𝑖𝑡 + 𝛽5𝑖𝑚𝑒𝑥𝑖𝑡 + 𝛽6𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖𝑡

+ 𝑢𝑖 

Model 5: 

𝑔𝑖,𝑡 =  𝛽0 + 𝛽1𝑦𝑖𝑡−1 +  𝛽2𝑘𝑖𝑡 +  𝛽3𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑡 + 𝛽4𝑔𝑜𝑣𝑠𝑝𝑒𝑛𝑑𝑖𝑡 + 𝛽5𝑖𝑚𝑒𝑥𝑖𝑡 + 𝛽6𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖𝑡

+  𝛽7𝑙𝑒𝑔𝑎𝑙𝑖𝑡 +  𝛽8𝑟𝑒𝑔𝑖𝑡 + 𝑢𝑖 
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4.1.3. Method and assumptions  

To test these models I will use regression analysis through the Ordinary Least Square (OLS) 

method. The OLS-method takes the sum of square of the smallest possible distance between 

each observation and the predicted regression line to estimate the effect of each independent 

variable on the dependent variable. Using OLS-regression, four assumptions needs to be 

fulfilled, in order to have unbiased estimators. (Stock & Watson, p.162, 2015)  

 

The first assumption 

𝐸(𝑢𝑖𝑡|𝑋𝑖1, 𝑋𝑖2, … , 𝑋𝑖𝑇) = 0 

 

The first assumption is that the conditional mean of the error term (u) is zero. This is true 

when there is no correlation between the error term and the independent variables. The error 

term captures all the variables not included in the model and could possibly be affecting the 

dependent and the independent variables. Violations of this assumptions leads to endogeneity 

and might be caused by simultaneous causality or omitted variable bias. (Stock & Watson, p. 

170, 2015) For regression with panel data the conditional mean of the error term cannot be 

correlated with any values of an independent variable of the same country in any point in 

time. This could imply there is bias present during several time periods. (Stock & Watson, p. 

411, 2015) 

 

There is a risk of simultaneous causality, as the degree of economic growth might very well 

determine a country’s economic freedom and not just vice versa. As no one has still been able 

to fully explain economic growth, there is also a risk that my estimators have omitted variable 

bias, from variables excluded from the model.  

 

Moreover, for the model to be suitable for regression analysis the error term must be 

homoskedastic, meaning that the conditional distribution of the error term has a constant 

variation for each entity. If not, the error term will be heteroskedastic and there will be bias in 

the estimators. (Stock & Watson, p. 205, 2015). To adjust for possible heteroskedasticity, I 

will use robust standard errors.  

The second assumption 

𝑋𝑖1, 𝑋𝑖2, … , 𝑋𝑖𝑇 , 𝑢𝑖1, 𝑢𝑖2, … 𝑢𝑖𝑇), 𝑖 = 1, … , 𝑛 are i. i. d 
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The second assumption is that the observations are independently, identically distributed. 

(i.i.d.). If the data is collected through random sampling, this assumption is automatically 

fulfilled. (Stock & Watson, p. 245, 2015). If the different observations are correlated with 

each other, this assumption is violated. Using panel data, the observations of one country 

should not be correlated with those of another country, but there is no restriction that the 

different observations within a country cannot be correlated over time. In time series data this 

phenomenon is called autocorrelation or serial correlation and is almost inevitable as the 

events of one year is associated with the events of previous years. (Stock & Watson, 412, 

2015) As the data as been collected from reliable sources, I assume this assumption holds. 

 

The third assumption 

The third assumption is that large outliers are unlikely. As the OLS-method does not take 

large outliers into account, the estimators will be biased if this assumption is violated (Stock 

& Watson, p. 245, 2015). Outliers will be discussed in descriptive statistics, section 4.2.2.  

 

The fourth assumption 

The fourth assumption is that there is no perfect multicollinearity. Perfect multicollinearity 

occurs when there is a perfect, linear relationship between two independent variables, which 

makes it impossible to compute the estimators in OLS as it assumes that the other variables 

are held constant. Perfect multicollinearity is usually the result of an error, such as including a 

variable twice. (Stock & Watson, p. 246, 2015). I assume there is no perfect multicollinearity 

in my dataset. However, the variables may also suffer from imperfect multicollinearity, 

merely that they are highly correlated. It is still possible to estimate this type of data with 

OLS, but the estimators will be biased and inaccurate. Carlsson & Lundström (2002) argues 

that there is an imminent risk of multicollinearity when decomposing an index. This will be 

tested for by studying the variance-inflation factor (VIF), with a score over five indicating 

imperfect multicollinearity and through a correlation matrix, showing the correlation between 

all variables included in the model. The correlation ranges from -1 to 1, and correlation 

between two variables higher than 0.7 indicates high correlation. The results from these tests 

will be discussed in 4.3.1.  
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4.2. Data 

In this section I will describe the dataset used in the analysis and its limitations, then I will 

give some relevant descriptive statistics.  

 

The study consists of panel data of 48 countries1, all classified by the World Bank as middle-

income countries, with GNI per capita during 2015 ranging from $1,026 to $12,475. The 

dataset contains both lower and upper middle-income countries, in which the former is 

countries with GNI between $1,026 and $4,035, while the latter those with GNI between 

$4,036 and $12,475. There are 20 lower middle-income countries and 28 upper middle-

income countries. All continents are included in the data except North America, while Latin 

and South America as well as Sub-Saharan Africa are overrepresented. The countries are 

studied over a time period from 2000 to 2014. The time period was chosen due to the 

availability of data, the optimal would be to study a longer time period.  

 

4.2.1. Limitations  

In previous studies on the subject, more countries have been included in the analysis. Due to 

my willingness to isolate the study to middle-income countries, the number of countries 

available to analyze has been remarkably decreased. Within the World Bank definition of 

middle-income countries there are 108 countries. Due to the low degree of statistical 

sophistication in many of these countries, data for the variables of the models was only 

available for 48 of these countries. Having so relatively few countries is a limitation. Another 

is that some missing values have been estimated. Countries with major gaps in the data have 

been removed all together, but those with only one or two missing value are kept and I have 

estimated the missing values. This has been done by taking the average of the preceding year 

and the following year of the gap. Missing observations at the beginning or end of the time 

period have been copied from the preceding or following year. There has been missing values 

for the variables Government Spending, Imports & Exports, and Inflation. Moreover, 

                                                 

 

1 The data includes 6 East Asian countries, 6 European and Central Asian, 17 from Latin America and the 

Caribbean, 6 from the Middle East and North Africa, 4 South Asian, and 9 countries from Sub-Saharan Africa. 

All countries can be found in Table 1 in Appendix. 
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studying growth over a relatively short time period is a limitation. Still, having panel data, I 

end up 720 observations which must be considered enough for statistical analysis.  

 

4.2.2. Descriptive statistics 

I will now present relevant descriptive statistics. No major outliers was found, extreme values 

in each variable will be discussed below. Details can be found in Table 3, in Appendix. 

The dependent variable GDP Growth has a large variation, with a range from -14.42% in 

Ukraine 2009 to 16.23% in Venezuela 2004. The mean value at 2.84% and the standard 

deviation 3.46%, also indicating a large variation. Among the twenty observations with the 

lowest economic growth, only seven had a scoring in economic freedom above the mean. 

These seven observations were, however, all from times of economic crisis (2009 or 

Argentina 2001), indicating the countries overall performance might be better. For the top 

twenty observations in economic growth, seven had a economic freedom scoring higher than 

the mean, which is the same results as for the twenty observations with deepest recession. 

This indicates that economic freedom is not a determinant of growth in middle-income 

countries. Among 16% of all observations experienced recession. Also the variables GDP per 

Capita in the Previous Year and Capital Stock per Capita show large variation, see Table 3 for 

details. The large variation is, however, not too surprising as the dataset contains a rather wide 

variety of countries in terms of economic development.  

 

Economic Freedom is ranging from a scoring of 3.15 (Venezuela 2014) to 8.08 (Mauritius 

2012), indicating a rather large spread in the components of the index. The average rating was 

6.46, on a scale from 0 to 10. Among the top twenty observations of Economic Freedom, only 

four had recession, while the other have a stable growth of 3-5% annually. These four 

observations with recession were all from Jordan, during and after the Arab spring. Among 

the twenty lowest observations of Economic Freedom, twelve are observations from 

Venezuela and half of them had recession, again failing to give strong evidence of the effect 

of economic freedom on economic growth. Another interesting aspect of the index variables, 

is that for many countries the ratings in the separate components are varying from around 3.5 

in one component to 8.5 in another, for the same year. This indicates that the aggregated 

index cannot capture all characteristics of a country.  
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Within the variable Size of Government, there is a large variation, ranging from 2.6 (Algeria 

2011) to 9.7 (Albania 2007). Among the twenty highest and the twenty lowest observations, 

only two observations each had recession, giving no clear picture of the results. These 

observations were however coming from quite few countries, indicating that different models 

of government can serve as an approach to achieve economic growth.  

 

The lowest scoring observations in Legal System & Property Rights were all from Venezuela 

and the Republic of Congo, experiencing recession in seven of twenty observations (5 below 

3%). The highest scoring observations were all from Botswana and Mauritius having positive 

economic growth in eighteen out of twenty observations, illustrating that the legal system 

might be a determinant for growth. The lowest rating was 1.2 (Venezuela 2014) and the 

highest 8.3 (Mauritius 2012). 

 

Sound Money is ranging from ratings of 2.2 (Ukraine 2000) to 9.8 (Albania 2003). Nineteen 

of the twenty highest values generated economic growth. Four of the twenty lowest 

observations had recession, while most had growth over 4%. From the twenty lowest 

observations in Freedom to Trade Internationally, seven experienced recession, while among 

the twenty highest observations only two had recession. Freedom to trade Internationally has 

its highest observation in El Salvador, 2000, (8.6) and its lowest in Iran, 2012, (2.6). Among 

the twenty highest rated observations in Regulation, all but two had economic growth, while 

most had growth below 4%. The highest observation is Malaysia, 2013, (8.5). Among the 

twenty lowest five had recession, and about half of the rest had growth over 4%. The lowest 

observation is Algeria, 2000, (3.5). 

 

Observations with a high Government Spending, over 21% of GDP, with a mean value of 

13.6%, came from Jordan and Botswana and most had low and stable economic growth. The 

observations with the lowest Government Spending, less than 7% of GDP, were mostly from 

Bangladesh, but also from Indonesia and Dominican Republic. All but one had positive 

economic growth, making it difficult to draw any conclusions.  

 

Ecuador in 2000 had an unusually high inflation rate of 96%. This observation is, however, 

not considered an outlier as it follows the overall pattern in its relationship between inflation 

and growth. Some other observations also have high values in inflation; the ten highest all had 



 25 

inflation over 35% and there were recession in six of these observations. The standard 

deviation of inflation is larger than the mean, indicating large variation in the data.  

 

In my sample, Malaysia has the highest trade volumes as the ten highest observations in the 

variable are all representing Malaysia. The twenty highest observations (above 146% in 

imports and exports of GDP) showed recession in three observations and growth above 4% in 

eight observations, while the twenty lowest observations (of which ten were from Brazil) had 

recession in five observations, and only three observations with growth above 4%. This gives 

slight indications of a positive relation between trade volumes and economic growth.  
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4.3. Regression Analysis 

In this section I will present the results from the empirical models, as well as tests to evaluate 

the validity of the data. The different models are presented separately, then the analysis is 

broadened as I apply the models on two sub-groups of countries.  

 

4.3.1. Econometric tests 

I will now perform some basic econometric tests. First, there does not seem to be a problem 

of multicollinearity in the models, as none of the Variance-inflation factors are larger than 

five for any variable in any of the models. The variables GDP per Capita in the Previous Year 

and Capital Stock per Capita have fairly high VIF-values though. See Table 4 below.  

 

Dependent Variable:       Annual GDP per Capita Growth    

Model: 1 2 3 4 5 

Independent variables: VIF VIF VIF VIF VIF 

GDP per Capita in the Previous Year 3.64 3.75 4.05 3.78 4.06 

Capital Stock per Capita 3.57 3.57 3.94 3.66 4.03 

Average Years of Schooling 1.3 1.44 1.7 1.5 1.75 

Economic Freedom  1.12    

Size of Government   1.62   

Legal System & Property Rights   1.59  1.45 

Sound Money   1.52   

Freedom to Trade Internationally   1.33   

Regulation   1.29  1.52 

Government Spending (% of GDP)    1.22 1.41 

Imports and Exports  (% of GDP)    1.17 1.25 

Inflation Rate    1.07 1.17 

Table 4: Variance-inflation factor, test for multicollinearity 

 

Testing the correlation between the variables, it is only GDP in the Previous Year and the 

Capital Stock that has a notably high correlation of 0.85. These variables also had relatively 

high VIF-values, which might be causing bias to the model. The level of schooling also has 

fairly high correlation with GDP in the Previous Year, and correlation with the Capital Stock 

at around 0.45. A part from that, some of the components of the index have moderately high 

correlation with each other of 0.56 (money and trade) and 0.42 (trade and reg). It is 

interesting to note that similar variables have relatively low correlation, such as gov and 

govspend at -0.45, trade and imex at 0.16, and  money and inflation at -0.38. 
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 growth yt-1 k school ef gov legal money trade reg govspend imex 

yt-1 -0.10            

k -0.02 0.85           

school 0.10 0.47 0.45          

ef 0.05 -0.12 -0.07 0.22         

gov -0.09 -0.25 -0.26 -0.10 0.57        

legal 0.13 0.07 0.21 0.28 0.54 -0.05       

money -0.03 -0.08 -0.07 0.10 0.78 0.30 0.25      

trade 0.14 -0.01 0.00 0.20 0.73 0.34 0.15 0.56     

reg 0.01 -0.10 -0.13 0.30 0.63 0.27 0.28 0.32 0.42    

govspend -0.06 0.28 0.30 0.36 -0.01 -0.45 0.38 0.03 -0.02 -0.03   

imex 0.02 -0.01 0.06 0.27 0.21 -0.05 0.29 0.03 0.16 0.32 0.20  

inflation -0.09 0.16 0.14 0.02 -0.30 0.01 -0.17 -0.38 -0.12 -0.31 -0.09 -0.18 

Table 5: Correlation matrix 

 

4.3.2. The results 

The results from all models can be found in Table 6 on the next page and will be described in 

detail in the coming section.  

 

The first model 

The results from the first model support the Solow theory and the Romer extension, as the 

variables all have the expected effect on the GDP per Capita Growth. GDP in the Previous 

Year has a negative effect on growth. This confirms the convergence theory that as countries 

are getting richer, their growth rate slows down. The coefficient is, however, quite small, but 

this result is not too surprising considering the variables are measured in USD and in per 

capita-terms. A $10,000 increase in GDP per capita decreases the growth rate by 0.0406 

percentage points. The capital stock affects the growth rate positively, but also has a quite 

small coefficient, an increase in the capital stock per capita by $10,000, the growth rate 

increases by 0.0041. If the Average Years of Schooling in the population increases by one 

year the growth rate increases by 0.003 percentage points.  

 

The second model 

The overall measure of economic freedom does not prove statistically significant when adding 

it to the augmented Solow model. Running the third model, with the separate components of 
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the index, it becomes evident that the components have different effects on economic growth, 

which might be the reason for the overall index to have an insignificant effect on economic 

growth. These results are in line with Carlsson & Lundström (2002).  

 

 Middle-income countries    

Dependent Variable:        Annual GDP per Capita Growth   

Model: 1 2 3 4 5 

Independent variables: 
Estimated    

coefficient 

Estimated    

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

GDP per Capita in the Previous 

Year 
- 0.00000406***             

(0.000000936) 

- 0.00000414*** 

(0.000000950) 

- 0.00000359*** 

(0.000000924) 

- 0.00000412***        

(0.000000951) 

- 0.00000341*** 

(0.000000965) 

Capital Stock per Capita 
0.000000414***              

(0.000000147) 

0.000000416*** 

(0.000000148) 

0.000000188 

(0.000000159) 

0.000000487***     

(0.000000149) 

0.000000287* 

(0.000000166) 

Average Years of Schooling 
0.0031709***        

(0.0008343) 

0.0033133***      

(0.008733) 

0.0027595*** 

(0.0008753) 

0.0039501***  

(0.0008399) 

0.0045909*** 

(0.0008903) 

Economic Freedom  
- 0.0009932 

(0.0019136) 
  

Size of Government   
- 0.0036001*** 

(0.0011649) 
 

Legal System & Property Rights   
0.0026835*** 

(0.0010447) 

0.0036667*** 

(0.0011305) 

Sound Money   
- 0.0038669*** 

(0.0011688) 
 

Freedom to Trade Internationally   
0.0091166*** 

(0.001718) 
 

Regulation   
- 0.0045679** 

(0.0018195) 

- 0.0060064*** 

(0.001751) 

Government Spending (% of GDP)    
- 0.1039464***     

(0.0338322) 

- 0.1654864*** 

(0.0382487) 

Imports and Exports  (% of GDP)    
- 0.0049838 

(0.0035848) 

- 0.0042872 

(0.0036758) 

Inflation Rate    
- 0.0389341**     

(0.0194159) 

- 0.0469849** 

(0.0193228) 

R-squared 4.89% 4.93% 11.26% 6.70% 9.08% 

Adjusted R-squared 4.49% 4.40% 10.26% 5.92% 8.06% 

F-statistic 7.97 6.04 7.99 8.33 8.39 

P-value 0.0000 0.0001 0.0000 0.0000 0.0000 

N = 720      

Standard error in parenthesis      

*** level of significance at 1%      

** level of significance at 5%      

* level of significance at 10%      

 Table 6: Results for all countries and models 
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The third model 

In the third model I break down the index of economic freedom into its five components. All 

components prove to have a statistically significant effect on economic growth, but the effects 

have different signs. Size of Government, Sound Money, and Regulation all affect the growth 

rate negatively, while the Legal System & Property Rights and Freedom to Trade 

Internationally have a positive effect on the growth rate. These results are somewhat 

surprising as I would not anticipate that economic stability (Sound Money) has a negative 

effect on growth. The reason for this variable to be negative could lie on the mixture of 

elements evaluated. When replacing Sound Money with two of its sub-components, inflation 

and growth in broad money (annual rate, from the World Bank database World Development 

Indicators), the former proves negative, while the latter positive, hinting at why Sound Money 

takes this rather surprising sign. The effects of the individual sub-components of Sound 

Money might have opposite effects on growth. Size of Government and Regulation seems 

fairly more reasonable to be negatively correlated with growth as the Fraser Institute in these 

variables favor a small government with few interventions. It is not necessarily the case that 

such a policy brings economic growth in middle-income countries. On the contrary, my 

results indicate that a larger government in terms of consumption, subsidies and taxes with 

more regulations and more public control over the banking system is favorable for economic 

growth. The Fraser Institute considers a reliable legal system able to protect property rights 

and enforce contracts to be the most important part of the index in fostering economic growth. 

In my model, the variable proves to have a positive effect on the growth rate, which was 

anticipated. Lastly, Freedom to Trade Internationally also has a positive effect on the growth 

rate, which follows David Ricardo’s theory of comparative advantages and the believes of 

IMF and many liberal globalists. Moreover, it is notable that the capital stock no longer has a 

significant effect on the growth rate in this model.   

 

The fourth and the fifth model 

In this model I added three alternative measures of openness and stability instead of the 

components of the index. Both Government Spending and the Inflation Rate have a negative 

statistically significant effect on GDP Growth, while there is no proof that the sum of Imports 

& Exports affects GDP Growth at all. Given the findings in the third model, the estimates for 

Government Spending is rather unpredicted. The index’s variable Size of Government is in 

the third model negative, meaning that a larger government (in terms of consumption and 
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subsidies, tax rates and the extent of public companies and investments) is favorable to 

economic growth. Thus, one would anticipate Government Spending to be positive for 

growth, meaning that a large government in terms of consumption would be favorable to 

economic growth. Instead, it proves to be negative, making the results ambiguous. The index 

variable Size of Government is divided into five sub-components, also in terms of ratings and 

not quantities, merely: Government consumption, Transfers & subsidies, Government 

enterprises & investment, Top marginal income tax rate, and Top marginal income & payroll 

tax rate. Running the regression on the separate sub-components only Government enterprises 

& investment and Top marginal income tax rate have a significant effect on growth, but these 

are at the 10% significance level. The former has a negative coefficient, while the latter a 

positive. Thus, there is slight evidence that a high tax rate is positive for growth, while high 

government spending and the degree of public companies is hampering growth, which is 

rather contradictory. This might be due to the fact that I am using an index in the regression, 

which can make the results difficult to analyze. I cannot fully know which effect the index is 

capturing. Moreover, the ratings of the index are not fully comparable to the quantitative 

variables and the variables only correlate at -0.45, indicating they measure different things.  

 

The trade volumes does not prove to have any effect on the growth rate, which one could 

anticipate it would have, given the results of the third model. This is an indication that the 

trade volumes and freedom to trade are not necessarily coinciding. Examining the correlation 

matrix (Table 5) in a section below, this is confirmed as the two variables only correlate with 

0.16. The inflation Rate has a negative effect on the growth rate, indicating that low inflation 

fosters growth. These results are the opposite of the results in model three, as discussed in the 

previous section.  

 

In the fifth model, the effect of the variables Government Spending, Imports & Exports, and 

Inflation has the same effects on growth as in the fourth model. Just like in the third model, 

Legal System & Property Rights has a positive effect on growth, while Regulation has a 

negative effect. 

 

4.3.3. The difference between lower and upper middle-income countries 

On dividing the dataset into lower and upper middle-income countries, the estimators for the 

models are somewhat different, indicating that the drivers of growth differ between the two 
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groups of countries. The results from the regressions on the two sub-groups can be found in 

Appendix, Table 7 and Table 8.  

 

In the augmented Solow-model (model nr 1), nether the capital stock nor the educational level 

is found to have an effect on growth in upper middle-income countries, which is rather 

remarkable. The same is true for the second model, the Solow-model plus the overall index of 

economic freedom. For lower middle-income countries, there is support for the Solow model 

in both model 1 and 2. In none of the sub-groups of countries does the overall index of 

economic freedom prove to have an effect on economic growth.  

 

In the third model, for lower middle-income countries the only component of the index with a 

significant effect on growth is Legal System & Property Rights, that proves positive for 

growth. For upper middle-income countries the opposite is true, all components but the legal 

system has a significant effect on growth, all having the same signs as for the combined group 

of countries presented above. This is the model that best can explain the growth in upper 

middle-income countries. The Average Years of Schooling has a positive effect on growth, 

while the GDP in previous period, the Size of Government, Sound Money, and Regulations 

all have a negative effect on growth. The estimators of the Solow-variables support the Solow 

growth theory, even though the capital stock does not prove to have a significant effect on 

growth. Just like the regression in previous section, Size of Government and Regulation has a 

negative effect on growth, meaning that more regulation and more public control over the 

banking system is favorable for economic growth, as well as a large government in terms of 

consumption, subsidies, and taxes.  

 

In the fifth model, the largest difference in comparison with the regression model including 

all countries, is that for lower middle-income countries, the size of international trade has a 

positive and significant effect on growth, rather surprising given that trade freedom in the 

third model had no effect at all. For upper middle-income countries, what differs from above 

is that the Capital Stock does not have a statistically significant effect on growth and that the 

significance levels for the legal system, schooling, and Regulation are higher (5% and 10% 

instead of 1%). Examining the fifth model, it becomes evident that the results from the two 

variables measuring size of government are contradictory also for the upper middle-income 

countries.    
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5. Conclusion 

The results that the overall index of economic freedom does not affect economic growth are 

in line with the findings of Carlsson & Lundström (2002), that an aggregated index cannot 

capture the specific environment of each country. The different components should be studied 

individually as they affect growth differently. The most straightforward results are those 

regarding the legal system and protection of property rights that in most models proves to be 

enhancing the economic growth. These results seem rather reasonable, as legal protection can 

be assumed to be the foundation of every society and setting the conditions under which its 

businesses operate. The results also follow many previous studies, such as those of Hall & 

Jones (1999), Torstensson (1994), and Carlsson & Lundström (2002). It is notable, though, 

that this is not the case for upper middle-income countries. Moreover, the models show 

support for the augmented Solow model, that the countries converge over time and that higher 

capital stock and human capital increases the growth rate.  

 

Regarding the methodology of the IMF, the analysis fail to prove strong support for their 

agenda. There is no clear evidence that a small government with few interventions is more 

effective in generating economic growth in middle-income countries. For the size of 

government, I find support that both a large and a small government is enhancing growth, 

why its difficult to draw any conclusions. Regulations in the product, labor, and capital 

markets are good for economic growth, especially in upper middle-income countries. These 

results indicate that different models of government can be effective in different countries, 

that individual countries’ economic growth should be studied rather than all together. Hence, 

the IMF should not have as a standard advice to all countries to reduce the size of 

government, but rather examine the quality of government and its effect on the economy.  

 

Using an index in a regression model, interpretations of the results get more complex, as 

improvements in the ratings are not measurable and rather difficult to grasp. Moreover, each 

component of the index is comprised of several sub-components that can each have different 

effects on the dependent variable. As many of the components of the index show 

contradicting results to its quantitative alternatives, conclusions are difficult to make in these 

areas. Some results do, however, seem more reasonable than others, such as that high 

inflation, rather than monetary stability (money), is decreasing the growth rate.  
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It is also interesting to note the difference in results between lower and upper middle-income 

countries. Notable is that the trade volumes have a positive effect on growth in the poorer 

countries, but no effect at all in the richer nations. Again, one should be careful giving 

standardized advice on openness to trade.  

 

Given the rather low amount of countries included in the regression, I did not wish to do any 

further divisions of the data, as it then would be quite few observations in each sub-group. It 

would be interesting, though, to use a larger set of countries initially, to then divide the 

dataset by continents and see whether the variables have different effect in the different 

continents.  

 

Moreover, in this study I wish to examine the conditionality of IMF-loans, though I do not 

include the effects of the loans itself. The reason for this is that if I would include the loans in 

this type of regression, I would have a problem of endogeneity. The loans do, hopefully, 

contribute to increasing the growth rate, but the countries chosen to get loans are also 

conditional on their level of development, as the IMF serve to reduce poverty. So here is a 

problem of simultaneous causality. This relationship would, however, be possible to test using 

another methodology, for example using the Granger causality to test whether or not the loans 

is causing the countries growth. This is a good topic for a masters thesis.  
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Appendix 

 

Lower middle-income 

countries 

Upper middle-income 

countries 

GNI from $1,026 and $4,035 GNI from $4,036 and $12,475 

  

Bangladesh Albania 

Bolivia Algeria 

Cameroon Argentina 

Congo, Rep. Belize 

Côte d'Ivoire Botswana 

Egypt, Arab Rep. Brazil 

El Salvador Bulgaria 

Ghana China 

Guatemala Colombia 

Honduras Dominican Republic   

India Ecuador 

Indonesia Fiji 

Kenya Gabon 

Morocco Iran, Islamic Rep. 

Nicaragua Jamaica 

Pakistan   Jordan 

Philippines Malaysia 

Sri Lanka Mauritius 

Tunisia Mexico 

Ukraine Panama 

 Paraguay 

 Peru   

 Romania 

 Russian Federation 

 South Africa 

 Thailand 

 Turkey 

 Venezuela, RB 

Table 1: Countries included in the study 
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Description of econometric notations 

𝒀𝒕  Output/GDP 

𝑲𝒕  Capital stock  

𝑵𝒕  Labor force 

A  Total Factor Productivity   

𝜶  Share of production function depending on capital 

𝒚𝒕  Output per worked 

𝒌𝒕  Capital stock per worker 

𝑲𝒕
̇    Motion function of capital 

𝑺𝒕    Total Savings 

𝜹  Rate of depreciation of capital 

s Savings ratio 

n Growth in labor force 

h Human capital 

Z Proxy for institutional environment  

Table 2: Description of econometric notations 

 

 

Variable name 
Mean   

value 

Standard 

deviation 

Minimum 

value 

Maximum 

value 

Annual GDP per Capita Growth 2.84% 3.46% -14.42% 16.23% 

GDP per Capita in  Previous Year 4470 2995 494 14688 

Capital Stock per Capita 28485 16705 3876 80347 

Average Years of Schooling 7.87 1.89 3.82 11.91 

Economic Freedom 6.46 0.78 3.15 8.08 

Size of Government 6.91 1.32 2.62 9.72 

Legal System and Property Rights 4.81 1.45 1.18 8.30 

Sound Money 7.60 1.45 2.24 9.81 

Freedom to Trade Internationally 6.57 1.02 2.62 8.55 

Regulation 6.42 0.81 3.45 8.54 

Government Spending (% of GDP) 13.60% 3.73% 4.85% 24.90% 

Imports and Exports  (% of GDP) 77.42% 34.85% 21.85% 220.41% 

Inflation Rate 7.06% 7.91% -7.11% 96.09% 

 Table 3: Descriptive Statistics 
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Group:  Lower middle-income countries   

Dependent Variable:        Annual GDP per Capita Growth   

Model: 1 2 3 4 5 

Independent variables: 
Estimated    

coefficient 

Estimated    

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

GDP per Capita in the Previous 

Year 
- 0.00000748*** 

(0.00000272) 

- 0.000013*** 

(0.00000242) 

- 0.000013*** 

(0.00000259) 

- 0.0000105***        

(0.00000232) 

- 0.0000138*** 

(0.00000219) 

Capital Stock per Capita 
0.000000463*             

(0.000000256) 

0.000000898***              

(0.000000182) 

0.000000639*** 

(0.000000191) 

0.000000801***     

(0.000000206) 

0.000000685*** 

(0.000000172) 

Average Years of Schooling 
0.0026019**        

(0.0011959) 

0.0034413***        

(0.0013078) 

0.0026592**      

(0.0012176) 

0.0040473***  

(0.0010715) 

0.0056073*** 

(0.0011123) 

Economic Freedom  
 0.0055292 

(0.0037406) 
  

Size of Government   
0.0002048 

(0.0017815) 
 

Legal System & Property Rights   
0.0048584*** 

(0.0014417) 

0.0070732*** 

(0.0013418) 

Sound Money   
- 0.0026291 

(0.002401) 
 

Freedom to Trade Internationally   
0.0031005 

(0.0031308) 
 

Regulation   
0.0072651 

(0.0054022) 

0.0001325 

(0.0023952) 

Government Spending (% of GDP)    
- 0.1375272**     

(0.0535373) 

- 0.2514324*** 

(0.0607494) 

Imports and Exports  (% of GDP)    
0.0002709 

(0.0059865) 

0.0208451*** 

(0.0058775) 

Inflation Rate    
- 0.0508259***   

(0.0102268) 

- 0.0415017*** 

(0.0028822) 

R-squared 4.20% 15.29% 11.26% 18.32% 28.73% 

Adjusted R-squared 3.48% 13.11% 10.26% 17.07% 26.89% 

F-statistic 3.26 7.56 7.99 14.27 81.19 

P-value 0.0215 0.0000 0.0000 0.0000 0.0000 

N = 300      

Standard error in parenthesis      

*** level of significance at 1%      

** level of significance at 5%      

* level of significance at 10%      

 Table 7: Results for all models for lower middle-income countries 
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Group:  Upper middle-income countries    

Dependent Variable:        Annual GDP per Capita Growth   

Model: 1 2 3 4 5 

Independent variables: 
Estimated    

coefficient 

Estimated    

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

Estimated 

coefficient 

GDP per Capita in the Previous 

Year 
- 0.00000371***             

(0.00000116) 

- 0.00000381*** 

(0.00000121) 

- 0.00000351*** 

(0.00000115) 

- 0.0000038***        

(0.0000012) 

- 0.00000333*** 

(0.00000119) 

Capital Stock per Capita 
0.000000186              

(0.000000211) 

0.000000194 

(0.000000219) 

0.000000074 

(0.000000216) 

0.000000268     

(0.000000215) 

0.000000185 

(0.000000223) 

Average Years of Schooling 
0.009061        

(0.001319) 

0.0010711      

(0.0014385) 

0.0048087*** 

(0.0016087) 

0.0019403  

(0.0014031) 

0.0026477* 

(0.0015938) 

Economic Freedom  
- 0.0006552           

 (0.0026569) 
  

Size of Government   
- 0.006632***   

 (0.0015109) 
 

Legal System & Property Rights   
0.0003773  

(0.0016215) 

0.0031278* 

(0.0017705) 

Sound Money   
- 0.0029715*    

   (0.0015886) 
 

Freedom to Trade Internationally   
0.01284***   

   (0.0025019) 
 

Regulation   
- 0.008182***  

 (0.0026295) 

- 0.0055909** 

(0.0025481) 

Government Spending (% of GDP)    
- 0.1317146***     

(0.0338322) 

- 0.1678359*** 

(0.0507539) 

Imports and Exports  (% of GDP)    
-0.007863 

(0.0049506) 

- 0.007746 

(0.0056374) 

Inflation Rate    
- 0.054555**     

(0.0219893) 

- 0.0662746*** 

(0.0226633) 

R-squared 4.28% 4.29% 12.94% 6.84% 8.21% 

Adjusted R-squared 3.59% 3.37% 11.24% 5.49% 6.42% 

F-statistic 5.05 4.11 6.82 4.93 4.29 

P-value 0.0019 0.0028 0.0000 0.0001 0.0001 

N = 420      

Standard error in parenthesis      

*** level of significance at 1%      

** level of significance at 5%      

* level of significance at 10%      

 Table 8: Results for all models for upper middle-income countries 

 

 


