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1. Motivation 

In the last 200 years there has been a remarkable economic growth in many countries around 

the world. Since the early 1800s - at the beginning of the industrial revolution - not only the 

income, but per capita income has been growing, that is, the income growth rate was higher 

than the population growth rate. Some countries grew faster, others slower, but this tendency 

was generally observed everywhere. Two main questions of growth theories are the 

following. Why does economic growth exist, and why do these countries differ in growth 

rates? Growth theories tried to identify the main factors of economic growth with more or less 

success. As time progressed, the significance of these factors has changed, and more and more 

new elements were included among the main sources of economic growth. According to the 

latest theories the cause of economic growth cannot be explained by only one factor. The 

doctoral thesis tries to show that one of these factors is government redistribution that also 

effects growth. Government redistribution means here the ratio of government expenditures 

and GDP. Size of government is a broader concept, which can include more indicators as 

well. 

The intellectual source of the thesis – perhaps the biggest debate of the 20th century – 

was the question that what kind of role the government should play in a market economy. 

Then I was concentrating on the fiscal redistributive role of the state and focusing on how 

large share of the income the government should centralize, how much redistribution is 

needed or which is the optimal. This question is very general, so it is impossible to give an 

exact answer to it. The answer to the question depends on what is going to be optimized. The 

optimal size is different if we take economic growth, income, wealth, a certain level of 

development, well-being or something else. On the other hand it also matters that we take into 

consideration the government spending, the tax revenue, the ratio of government consumption 

or something else as a share of GDP as redistribution level or the size of the state, it also 

affects the outcome. 

On the one hand there is a consensus about that – as it will turn out from the paper – to 

some extent of redistribution (interference) is necessary to ensure the economic activity that 

results economic growth. On the other hand, public intervention can be an obstacle to 

economic growth as well. If the size of the state intervention is measured only by the 

proportion of public expenditure and GDP, it raises the possibility that there is an inverted U-
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shaped relationship between these measures of economic growth and redistribution: the level 

of spending can be too low and too high as well. 

Two specific growth models also provide some theoretical basis on the U-shaped 

relationship between economic growth and redistribution. In the thesis, these two models give 

the theoretical framework for the study of the question, and they provide the central argument 

of Chapter 2 as well. Among others, Forte and Magazzino (2011) and Di Liddo et al. (2013) 

called this relationship BARS curve after Barro (1989), Armey (1995), Rahn and Fox (1996) 

and Scully (1994, 1995), so further this name will be used. Details about Barro and Scully 

models and the entire concept of BARS curve is introduced in Section 2.2. The definition of 

BARS curve is the inverted U-shaped relationship between the state redistribution (as 

independent variable) and economic growth (the dependent variable). The dependent and 

independent variables are only mathematical terms – as it turns out in chapters 2 and 3 – none 

of these variables are independent from the other. 

Furthermore, how much is „needed” and how much of that is already „too much” 

depends on various conditions and other factors. Even the direction of the relationship 

depends on the analysed groups of countries, periods, institutional quality, and last but not 

least the government spending structure. Some of the authors found positive, the majority 

found it negative, while others found neutral, uncertain or no significant relationship at all 

between the two variables. A small slice of the literature assumes an inverted U-shaped 

relationship between them – which would theoretically be justified – but in some groups of 

countries it was empirically very difficult to detect it due to the heterogeneity of the countries. 

According to the theories that take the fiscal role of the state into the focal point, 

developed (richer) countries have usually comparative advantage in government 

redistribution. There are also high and low redistributions in countries, and within these two 

groups we can find rich and poor countries as well. What is even more important, we can find 

high as well as low growth rates in each groups of countries. The picture is somewhat 

overshadowed by the fact that development is strongly influenced by the growth rate as well, 

and mostly negatively. But it seems likely that a number of cases occurs when a certain level 

of redistribution in one country is too much, but in another it would be too little. 

It follows from above that if the BARS curve exists, however, its location varies from 

country to country and from time-period to time-period. Depending on the location of its 

BARS curve it can occur that a country is on the descending side of the curve, however, 

another country for the same redistribution is even the upward sloping section. So BARS 

curve concept – besides all other factors are equal – can be accepted in theory, but there may 
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be several factors that shift this curve. So there is not only one BARS curve, which is 

generally applicable for all countries, and there is no general optimal level of redistribution as 

well, because these critical (growth maximizing) levels are different among the groups of 

countries. 

Based on all these, the main research question of the thesis is the location of the BARS 

curve and the factors that determine it, and how it can be detected empirically. 

The structure of the thesis is the following. 

 

 

Figure 1: Logical structure of the thesis 

 

 
Source: Own construction 
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2. Research question and hypotheses 
 

The broader issue of the thesis is to analyse the relationship between redistribution and 

economic growth, but to do this, it is unavoidable to take into account the channels of mutual 

effects on each other. 

The thesis starts from the contradiction that while some growth models provide the 

theoretical foundation of the inverted U-shaped curve, due to several factors it can be 

involved in doubt that this relationship really exists. 

On the one hand, because the size of the state and level of government spending is not 

the same (Higgs 2012), and while it is true in the context of the state of its size, it is not 

necessarily true for public spending. On the other hand, even if there is an inverted U-shaped 

relationship for the government spending ratio, other country-specific factors can influence its 

parameters in the wider sense of development differences (Olson 1993, Djankov et al. 2003). 

Thirdly, not only the size of the state, but its "character" also matters: a relatively less active 

government interfere with the operation of a market economy, much like a fairly active one 

(Hayek 1960). In other words, a state can make worse job – creating the conditions for a 

market economy – as a large state. 

Thus, the study takes the view that the existence of an inverted U-shaped relationship 

is questionable, and can only be expected to exist when the other dimensions of degree of 

state intervention (e.g. institutional quality) is regarded, because otherwise the increase in 

public spending does not necessarily mean an increase in the size of the state. The question is 

whether there is an inverted U-shaped relationship between redistribution (government 

spending) and GDP growth. According to Chapter 2-4, the following hypotheses were 

formulated: 

The most known growth theories do not deal explicitly with the redistribution, for 

example as a factor of production, although it can be examined, within the framework of these 

models that how they influence the factors of growth. Two specific models (Barro 1991b, 

Scully 1998) were presented in Chapter 2, according to which there is theoretically an 

inverted U-shaped relationship between the two variables that was later named after 

researchers1 who discovered BARS curve, and some of them tested it as well. Due to the 

heterogeneity of the countries, this curve is very hard to detect generally, so Mueller (2003) – 

that I introduce in Chapter 4.5 – distinguished different (more homogeneous) groups 

                                                 
1 Barro (1989), Armey (1995), Rahn and Fox (1996) and Scully (1994, 1995). 



Summary of PhD thesis  Levente Nádasi 

8 

according to the level of income. It is Mueller’s hypothesis that according to this 

systematization, richer groups has theoretically a larger threshold value than less developed 

groups.  

If we just look at the effect of the redistribution on growth, the BARS curve should 

exist, and this theoretical assumption is based on the theoretical models mentioned above. 

According to Mueller's hypothesis based on the income levels, different positions of the 

BARS curve can be distinguished. As higher institutional quality contributes to an increase in 

the efficiency of government spending, I assume it is a better group-forming factor. Based on 

this theory, countries with a better quality of institutional system should have a larger 

threshold level of redistribution, which leads to maximal economic growth, all other factors 

being equal. This assumption is overshadowed by the tendency that income and institutional 

quality are closely and positively related to each other, and better quality affects growth partly 

through higher investment rates. 

Summing up the main findings of the relevant literature – especially Barro and Scully 

model, as well as Mueller's hypothesis – putting together with Bergh and Karlsson (2010) 

results based on the effects of institutions the first hypothesis can be formulated as follows. 

 

Hypothesis 1: The theoretical models that underlie the BARS curve consider the level of 

public spending as a measure of the size of the state, and they assume that the quality of 

institutions is independent of its size. As a consequence they find an inverted U-shaped 

relationship between growth and government spending. 

 

As the above-mentioned specific growth models and the empirical literature does not take into 

account that not only the redistribution affects economic growth, but income influences 

redistribution as well, so I must deal with this effect, at least theoretically. This opposite effect 

is supposed to lead to the redistribution expanded beyond the critical level in many countries, 

which is effective in terms of economic growth.  

If a particular group of countries’ BARS curve exists with and without this opposite 

effect taken into account, then in both cases we would get the same threshold level, but where 

there is a strong opposite effect, the current value easily exceeds that critical (growth 

maximizing) value. 
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Hypothesis 2: If we consider those public choice approach-based models that explain the size 

of the state, then the interpretation of the inverted U-shaped relationship for economic growth 

and public spending-to-GDP ratio will change, because it reflects the causality running from 

economic growth towards redistribution. The maximum of inverted U is therefore not suitable 

as a tool for economic policy to maximize (medium-term) growth rate in order to reach its 

objectives. 

 

Presumably, countries that have more developed institutional system, their BARS curve is 

situated to the right comparing to less developed countries. So the critical (growth 

maximizing) value is greater in the former group than in the latter. I assume that more 

measures of institutional quality is appropriate to show it. 

If we consider a linear relationship, for poorer countries (with mostly smaller 

governments) it is rather positive, while for the richer ones (with mostly larger governments) 

there is a negative relationship between redistribution and growth.  

Inverted U-shaped curve – assumed by some growth theories – can be detected if a 

greater proportion of public spending actually means more state intervention, and state 

interference occurs under similar institutional conditions. In other words, the so-called BARS 

curve can only be detected in econometric studies when the size of the state and other 

dimensions of quality of market institutions are considered stable. 

However, if BARS curves are detected for the groups, the state has a "comparative 

advantage" in government spending supposedly in developed countries (Olson, 1993), which 

is connected to the third hypothesis. 

 

Hypothesis 3: The BARS curve of the group of countries with more developed institutions is 

located to the right of the BARS curve of the group of countries with less developed 

institutions. This means that the critical (growth maximizing) value is higher for those with 

more developed institutions than for those with less developed ones. 

 

However, institutional development and economic development are closely related to each 

other, since institutions are fundamental determinants of economic development (Acemoglu et 

al. 2014). On the other hand, as it turns out from chapter 3 of the paper, economic 

development creates a demand for state intervention, resulting that the actual level can be 

higher or lower growth-maximizing level according to BARS-curve hypothesis. Developed 

countries are, therefore, more likely to be on the downward sloping side, while less developed 
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are more likely to be on the upward sloping side of the curve. This makes the fourth 

hypothesis. 

 

Hypothesis 4: As far as the relationship between redistribution and growth is concerned 

through a linear model, the slope of the curve describing this relationship is probably positive 

in poorer countries, while, it is more probably negative in wealthier countries with the 

country-specific – mainly institutional – factors being constant. 

 

3. New results of the thesis 
 

As I mentioned above, growth theories do not deal explicitly with redistribution, for example 

as a factor of production, although it can be examined, within the framework of these models 

that how they influence the factors of growth. The AK model enhances the factor 

accumulation as a key factor of growth, which government can accelerate through the saving 

rate. Harrod-Domar model highlights the interventional role of the state. In the Solow-model 

the saving rate is exogenous. Some models underline the significance of human capital, and 

some others the role of institutions. 

In section 2.2 I present two special models that deal with government redistribution as 

a factor of production. These are specific models that involve government spending, and use 

similar instruments as the basic models, with some additional restrictions. Both of those 

models conclude that the relationship is U-shaped. This is the theoretical initial point of the 

dissertation. 

In the dissertation, these two specific models were used, the Barro and Scully model. 

The third model in 4.5 – which is actually a hypothesis within the scope of a public choice 

theory models – accepts that the BARS curve exists, and assumes that it is not located at the 

same place for different income groups. So Barro (1991b) and Scully (1998) model derive a 

kind of BARS curve, however, empirical cross-country tests do not really support this because 

of great heterogeneity. 

Mueller’s (2003) hypothesis also deals with the location of the BARS Curve, which 

makes it possible to demonstrate the supposed relationship in sufficiently homogenous groups 

in terms of income. 
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1. graph: Location of BARS curve for different income groups 

 

 

Source: Mueller (2003:550). 

Mueller (2003) model, however, deals with the location of the curve, so it gives the 

opportunity to distinguish different levels if appropriately homogenous groups are separated. 

Mueller considers income as a good group-forming factor. My remark is that the quality of 

institutions seems to be a better factor, which may increase the efficiency of government 

spending. 

 

Thesis 1: If we just focus on the effect of the redistribution on growth, the BARS curve (i. e. 

inverted U-shaped curve) is a theoretical conclusion is derived from different models. Other 

models imply different BARS curves for country groups with different levels of income. With 

higher quality institutions increasing the efficiency of government spending, it seems 

theoretically better to assume that institutional quality is a better group-forming factor than 

income. Accordingly, countries with better institutions have a larger threshold (growth 

maximizing) level of redistribution, all other factors being equal. 
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In the last 150 years we have experienced a great increase in government expenditures, 

because economic growth has created a larger demand on government intervention and 

redistribution, as exactly the Wagner law claims.   

In addition, the growth of redistribution has mainly public choice reasons. Among 

other reasons, such as median voter theory usually wants more redistribution, because he or 

she is poorer than the average voter. This is not only due to income, but income inequality. In 

democracies governments often use public debt as a strategic variable, and their optimal 

decision is to increase redistribution level, though this process does not serve economic 

growth at all. Most of the empirical literature examines the impact of the increase in 

government spending on growth, but – as it can be seen in the theoretical explanation of the 

Wagner’s law – economic growth also affects the growth of redistribution. 

The second thesis also starts from the findings of the literature, thinks it further on the 

basis of independent observations, highlighting the relationship between various statements 

due to a conclusion. 

 

 

Thesis 2: Theoretical models – supporting the inverted U-shaped relationship between 

redistribution and growth (Barro, Scully) – do not deal with the influence of income on 

redistribution. If this reverse causality is taken into account, the conclusion regarding the 

critical value of redistribution does not change, but it helps us understand why the higher-

income countries have grown beyond the threshold (growth maximizing) value. Mueller's 

hypothesis – that the group of richer countries’ position is different – can still be empirically 

true, however, because richer countries usually have higher institutional quality, and the 

location of the curve is directly influenced by institutional quality. 

 

After theoretical review some empirical analyses were performed. A sample of the majority of 

world's countries were broken up into five sub-samples, and for the first time using panel 

regression, linear specification and Mankiw–Romer–Weil (1992) framework, concluded that 

the sign of the relationship in the low-income countries was unexpectedly uncertain, while in 

high-income countries the relationship was negative – as expected – between redistribution 

and economic growth. 
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Despite the diverse and divergent results of the empirical literature it can be concluded 

that in poorer, less developed countries positive relationship is possible, the richer, more 

developed countries, however, seems decisive for the negative relationship.  

This in itself can project the inverted U-shaped relationship, so a large heterogeneous 

sample was also tested the relationship between where also using panel regression and a linear 

model, but using the square of the redistribution as well, and the inverted U-shape was 

verified. 

The results of the linear specification can be summed up in three points. On the one 

hand, when economic growth as a dependent variable was tested, all of the EU Member States 

gave a negative coefficient of state redistribution. It can be concluded that EU Member States 

– comparing to all countries – belong mainly to the richer countries of the world (assuming 

that BARS curve exists) – as they are typically higher redistributors – they are on the 

downward sloping section of the BARS curve. 

On the other hand, considering the whole world, there is a negative relationship 

between economic growth and redistribution in high-income countries, but in low-income 

categories mainly positive but uncertain relationship can be found. This finding foreshadows 

the inverted U-shaped relationship existence, which was also tested. 

Thirdly, in terms of the world as a whole, I assumed an inverted U-shaped relationship 

between growth and redistribution, and I had no reason to reject it, approaching redistribution 

by government consumption. However, when I tested Mueller's hypothesis for different 

income groups, in none of them was found a stable inverse U-shaped relationship in any 

indication. 

There is a positive relationship between real income and redistribution, in the 

European Union and in the world as a whole as well. In other words, in richer countries a 

higher proportion of their income is redistributed. This finding is supporting the Wagner Act. 

 

Thesis 3: With a linear specification, in poorer countries the relationship between 

redistribution and growth is positive or uncertain, while in wealthier countries it is 

significantly negative. With a quadratic specification it is shown that for a sample including 

almost all the countries in the world (176 countries) the BARS curve exists. 
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A more thorough analysis on the effects of the two directions will contribute to a better 

foundation on "real" relationship between redistribution and growth. Then it was shown – 

under certain conditions based on mathematical derivation in Chapter 5 – if the threshold 

value also exists with and without considering the return effect, then the two levels must 

coincide. 

Thus, taking into account the opposite effect, it will not change the threshold, but also 

highlights that where these effects are strong, there redistribution level exceeds that threshold. 

From the results of Chapter 5.5, it appears that the critical value is higher in developed 

countries than in developing countries. The theoretical explanation lies in the fact that due to 

higher quality of institutions improves the efficiency of redistribution. 

So if we accept the BARS curve existence, and if we move along the curve, if any 

endogenous variable (redistribution or growth rate) change. However, the curve shift may 

result in changes in all the factors that affect both the relationship between variables. Mueller 

model of development based on these factors that can be measured by the income. Such 

factors are assumed (among other things) as abandonment of economic freedom index for the 

government's size reported one index, the rule of law, the level of corruption (the decline 

shifts the curve to the right) and a new approach of economical, legal and political 

institutional quality (Kunčič 2014). Based on the assumptions of the group of countries that 

have better institutional quality, their BARS curve is situated to the right, that is, the threshold 

is higher, above which had a negative relationship, which were partially demonstrated with 

econometric methods. 

 

Thesis 4: For the sample of countries with more developed institutions the BARS curve is 

located to the right of the BARS curve of the sample of countries with less developed 

institutions. The critical (growth maximizing) value is therefore higher for those with more 

developed institutions than for those with less developed ones. 
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4. Further research directions 
 

 

In the dissertation I tested only the general redistribution with sophisticated techniques, but 

the elements of fiscal policy such as government spending, consumption or investment were 

not included in regressions. The expenditure structure of the simple descriptive statistics 

conclusions I drew conclusions minor. In the following the structure of government 

expenditure at different levels can be considered, which is much more - up to specific 

economic policy recommendations to constituents - the results can be formulated. It has 

exceeded the limits of the dissertation, but the method used in the thesis may also have to 

disaggregate indicators, the various structural units of government spending examine the 

growth effects separately. Because of redistribution - as an aggregate indicator containing 

many elements - a combination of various structural elements can occur, so these effects 

separately, it would be worthwhile to consider. 

Another interesting research area might be for each country can be estimated curve 

parameters of the inverted U-shaped separately on time-series basis, with this technique - 

certain assumptions, - it is possible to determine the location of economic growth is critical 

for redistribution levels and this can be compared to different countries and different periods, 

and the latter trends for the critical value can be inferred. 
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