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Abstract 

This study examines the effect of income inequality and redistribution of income on economic 

growth in selected OECD countries by using annual data from OECD Statistics and Standardized 

World Income Inequality Database (SWIID) for the years between 2001 and 2017. In this context, 

the effect of income inequality by using the Gini after tax and transfers and the effect of 

redistribution by using both absolute and relative redistribution measures on the per capita GDP 

growth are investigated by using a fixed effect model for 15 OECD countries. At the first stage of 

the analysis, baseline growth model that includes GDP per capita income, population growth, gross 

fixed capital formation as an indicator of physical capital and secondary school enrolment as an 

indicator of human capital is estimated. As the two following stages, redistribution and income 

inequality measures are added to the model. At the last stage, control variables regarding the 

human development, namely life expectancy, fertility rate, index of democracy and index of the 

rule of law are included in the model. This set of models are estimated for absolute and relative 

distribution separately. The effect of absolute and relative redistribution on the economic growth 

are found to be significantly negative along with the significantly negative effect of income 

inequality. In the extended model, absolute and relative redistribution has no significant effect on 

economic growth.  

Key words: Absolute redistribution, relative redistribution, income inequality, economic growth, 

OECD. 

 

 

 

 

 

 

 

 



ii 
 

Öz 

Bu çalışma gelir eşitsizliği ve gelirin yeniden dağıtımının seçilmiş OECD ülkelerindeki iktisadi 

büyüme üzerindeki etkisini, 2001 ve 2007 yılları arasında OECD ve Standartlaştırılmış Dünya 

Gelir Eşitsizliği Veritabanı’dan elde edilen yıllık verilerle araştırmayı amaçlamaktadır. Bu 

bağlamda gelir eşitsizliği harcalanabilir gelir ile hesaplanan Gini katsayısı ile, gelirin yeniden 

dağıtımı ise sırasıyla mutlak yeniden dağıtım ve nispi yeniden dağıtım olmak üzere iki değişken 

ile ölçülerek gayri safi milli hasıla (GSYH) büyümesi üzerindeki etkileri sabit etkiler modeli 

kullanılarak 15 OECD ülkesi için incelenmiştir. Çalışmanın ilk aşamasında kişi başı GSYH, nüfus 

büyümesi, fiziksi sermaye değişkeni olarak  gayri sabit sermaye oluşumu, beşeri sermaye 

değişkeni olarak orta dereceli okul kayıt sayısı değişkenlerinin kişi başı GSYM büyümesini tahmin 

etmek için kullanıldığı temel büyüme modeli tahmin edilmiştir. Takip eden iki aşamada, sırasıyla 

yeniden dağıtım ve eşitsizlik değişkenleri sırasıyla modele eklenmiştir. Dördüncü ve son aşamada 

ise insani gelişmişliğe dair kontrol değişkenleri olan beklenen yaşam süresi, doğurganlık hızı,  

demokrasi indeksi ve hukuk üstünlüğü indeksi değişkenleri modele eklenmiştir. Bu dört model 

mutlak yeniden dağıtım ve nispiy eniden dağıtım değişkenleriyle ayrı ayrı tahmin edilmiştir.  

Çalışma sonucunda mutlak yeniden dağıtım ve nispi yeniden dağıtımın iktisadi büyüme üzerinde 

istatistiksel olarak anlamlı negatif etkileri, gelir eşitsizliğinin istatistiksel olarak anlamlı ve 

negative etkisiyle birlikte tespit edilmiştir. İnsani gelişmişlik değişkenlerinin bulunduğu 

genişletilmiş modelde ise mutlak ve nispi yeniden dağıtım değişkenlerinin iktisadi büyüme 

üzerinde anlamlı bir etkisi bulunmamaktadır. 

Anahtar Kelimeler: mutlak yeniden dağıtım, nispi yeniden dağıtım, gelir eştsizliği, iktisadi 

büyüme, OECD 
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1. Introduction 

Main social and economic objectives of the welfare system are controlling income inequality, 

economic progress, and attainment of prosperity. The objective of decreasing income inequality is 

much linked with philosophical views of justice, humanitarianism, and equality. Rawls (1971) 

stresses that economies need to encourage each resident to accomplish their own goals by ensuring 

the rational egalitarianism of opportunities. Also, the aim of reducing economic inequality may be 

associated with the provision of a specific state-assured degree of income security. 

Social researchers have been discussing how economic inequality is occurred and how it 

accumulates over time. As explained by Kuznets (1955) the progress that an economy undergoes 

through a structural change leading to income inequalities, the interrelationship between economic 

growth and income dispersion, and income redistribution came to the attention of scholars.  He 

suggested that income inequality first raises and then subsequently goes down when employees 

move from low-productivity crops to high-productive production. For achieving higher levels of 

economic growth, primary production should not cost too much; public expenditure in the form of 

transfers should not negatively impact incentives for growth. decreasing economic disparity needs 

government policies that would be considerably more beneficial to the poor in the longer term. 

(OECD 2012). Okun (1975) claimed that income inequality encourages economic growth, and the 

tax and transfers are the tools for public redistribution, which Okun compared with "leaking 

bucket" with money lost as taking transfer and tax from the rich to the poor.  

There have been several studies on the relationship between inequality, redistribution, and 

economic growth, although the mechanism between them seems to be far from being 

straightforward. In the literature, it is stated that there is positive impact of income inequality on 

economic growth through work incentives and saving (Castelló-climent 2007; Arjona et al  2003; 

Gerhart 2013). On the other hand, negative impact of uneven income distribution on economic 

growth is identified through credit market imperfection, endogenous fertility, sociopolitical unrest 

and endogenous fiscal policy (Keefer and Knack 2002; Galor and Moav 2004; Alesina et al 1994; 

Leoni et al  2006). 
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Income redistribution, on the other hand,  has economic growth inducing effect through giving 

financial resources to the poor people, so they can achieve their aims (Trau 2012; Boadway and 

Keen 1999) It is also stated that, income redistribution has negative impacts on economic growth 

through discouraging physical or human capital accumulation by decreasing returns on investment 

(Klaus Gründler and Scheuermeyer 2015). 

Despite the wide literature on the relationship between the income inequality and economic growth 

and income redistribution and economic growth separately, there are not many studies in literature 

that examine the interconnections between economic growth, income disparity and redistribution 

at the same time. Some studies have highlighted the effect on economic growth of income 

inequality, ignoring the redistribution of income and their effects on economic growth. On the 

other hand, certain studies have shown how the distribution of income is related to economic 

growth, and the consequences of redistributive policies on economic growth are not taken into 

account. This study will examine the impact of income inequality and income redistribution on 

economic growth in selected OECD countries by using data from World Bank, SWIID, OECD 

database and EIU, and contribute to the literature by exploring the association between economic 

growth and income inequality and income redistribution in the same model. The results of the 

thesis can help policymakers to create and implement effective growth policies in the presence of 

income inequality and also the redistribution policies that can increase the economic growth. 

The structure of the thesis will be as follows. In chapter 2, the theoretical link between income 

inequality, redistribution, and economic growth will be examined. Chapter 3 will review the 

literature on the relationship between income inequality, redistribution, and economic growth. 

Chapter 4 explains the methodology and data used in the study. Chapter 5 will present the 

estimation result and chapter 6 will present the conclusion. 
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2.Theoretical Link Between Inequality, Redistribution, and Economic Growth 

This section aims to investigate the theoretical explanation of the impact of income inequality and 

income redistribution on economic growth. 

2.1.Income Inequality and Economic Growth 

Incentives and saving are the main channels through which income inequality may encourage the 

economic growth. Working hard involves a cost (mental or physical exertion effort, work time, 

etc.). A rational person will make an effort only if he obtains pay equal with his efforts. Suppose 

there is an employer and a large number of employees, and that the success of a project is based 

on the effort made by the project participants. The employer cannot examine the employees' efforts 

but can evaluate the final outcome of their work. Nobody will be given an incentive to work hard, 

if the company offers a fixed salary for everyone regardless of the individual effort. On the other 

hand, if a greater variable payment is made for those who achieve good results and payments are 

reduced for those who underperform, employees are encouraged to do their best. Consequently, if 

when unequal reward is paid, productivity and production levels are increased. Adding this 

argument to the entire economy indicates that incentives can encourage higher income levels 

(Arjona et al 2003; Gerhart 2013). 

The theory that concentration of income and wealth supports an increase in savings is based on the 

assumption that the rich saves more than the poor. The transfer of income from the poor to the rich 

would therefore lead to higher economic growth. Indeed, the actual causal impact between 

inequality and savings is far from the evident. There are a number of alternative theoretical 

proposals on that, suggesting that these two variables are related positively, negatively or neutrally 

(Gerhart 2013).  

Castelló-climent (2007) claimed that saving rate increases with wealth and income. Inequality 

raises the income of the wealthier population, which has greater savings rates, so that inequality 

promotes the capital accumulation and, as a result, the economic growth. Positive impacts of 

income inequality on saving are the main reasons why income inequality might have impact on 

economic growth positively in case of high income classes are more likely to save marginally and 

saving and investment rates are positively linked.  
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There are two possible explanations on why income inequality may decrease the economic growth. 

Firstly, as explained by Leoni et al (2006), income inequality raises societal discontent and fosters 

social unrest; the latter has a negative impact on investment and hence decreases growth through 

increased likelihood of coups, revolutions, mass violence or, more broadly, increased political 

instability and damaged property rights. Keefer and Knack (2002) claimed that more unequal 

societies may be less socio-political stable, because inequality reduces costs to participate political 

affairs. Unequal countries are witnessing increasingly violent manifestations, ethnic conflict and 

political division that might affect the safety of property and contract rights. 

Secondly, human capital stock is accepted as another channel that may have negative impact on 

economic growth, and income distribution. Credit market imperfection prohibits people who lack 

financial funds from realizing their potential, that decreases investment in human capital 

knowledge, reduces economic growth by reducing human capital stock, so inequality has a 

economic growth decreasing impact. As the economic impact of schooling has increased in today’s 

knowledge economies, it's possible that the deteriorating  impacts of income inequality on 

accumulation of human capital will be more observed (Galor and Moav 2004). 

2.2. Redistribution and Economic Growth 

Not just the income dispersion level can influence growth, but also the policies that are 

implemented to provide an evenly distributed income by taking tax and transfer from high income 

earners  to finance public expenditure and labor market policy tools such as unemployment pay 

and minimum wage (Wang et al  2012). 

Trau (2012) indicated that redistribution can influence trade union’s bargaining power on labor 

markets, reduce income disparities through progressive taxation, and provide financial resources 

for individuals who are unable to engage in market activities or require assistance on low market 

incomes. The dynamics between income redistribution and economic growth is not 

straightforward. Public policies that may have redistributive impacts that can foster economic 

growth, through a public insurance plan that markets cannot efficiently cover for risks like 

unemployment, disability and old age (Boadway and Keen 1999). 

The economic mechanism on the negative redistribution incentive effects focuses on the fact that 

redistributive taxes discourage physical or human capital accumulation by decreasing returns on 
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investment. In addition, a welfare system discourages wealthy to work, so it decreases economic 

growth. Indirect redistribution needs to be engaged by the government through providing free 

public goods, this can result in increased social mobility and equalization of market income that 

are not covered in typical redistributive mechanisms like taxes and transfers ( Gründler and 

Scheuermeyer 2015). 

2.3. Income Inequality, Redistribution and Economic Growth 

Figure 1 indicates the mechanism between economic growth, income inequality, and 

redistribution. As explained by Thewissen (2012), income inequality effects negatively economic 

growth in short-run, and to eliminate that effect, the government needs to have redistribution policy 

to equalize the income among the individuals. Redistribution also has negative effect on economic 

growth, but it reduces income inequality by taking tax and transfer from the persons who have 

high income, this causes decrease in investment because people become discouraged by the tax, 

and it lowers the incentives to work. On the other hand, the poor people or individuals with low 

income acquire the financial resource to finance their education and healthy expenditures. The 

stability in the economy which may gained from these developments can benefit to decreasing 

crimes and protests in the society. 

Figure 1. The Hypotheses of Income Inequality, Redistribution and Growth 

Sources: Thewissen (2012, 4)  

 

 

 

 



6 
 

3. LITERATURE REVIEW 

In this chapter, the existing literature regarding the relationship between income inequality, 

redistribution and economic growth will be presented.  

3.1. Income Inequality, Redistribution, and Economic Growth 

There are several of studies that discuss the impact of inequality and redistribution on the economic 

growth. 

Adams (2003) aimed to examine the effect of economic growth on poverty and income dispersions 

in 50 developed countries by using data between 1980 and 1999 from the World Development 

Indicator. Using descriptive statistics, he showed a weak correlation between economic growth 

and poverty reduction as calculated by survey mean income. 

Knowles (2005) explained the empirical relationship between inequality and economic growth in 

27 countries by employing annual data between 1960 and 1970 obtained from Penn World Tables 

and World Income Inequality Database. Using cross-country growth regression, the study 

indicated that economic growth and income inequality have a negative relationship for the after 

redistribution case. 

Akhmad et al (2010) explained the relationship between economic growth, income disparities and 

poverty in 33 regions in Indonesia by using panel data between 2009 and 2015 obtained from the 

Indonesian Ministry of National Development Planning and Indonesian Central Bureau of 

Statistics. By using descriptive and multiple linear regression methods, the study showed that 

Indonesia's poverty rate has decreased in tandem with the country's improving economic 

conditions, measured by the annual average economic growth which was more than 5%. The 

regression analysis results revealed that the Gini index has a substantial and significant impact on 

the rise of poverty. Human development index has a significant decreasing impact on poverty. 

Meanwhile, the Gross Regional Domestic Product (PDRB) has a negative but insignificant impact 

on poverty reduction.  

Thewissen (2012) aimed to investigate the dynamics between income inequality and redistribution 

and economic growth by using data 30 OECD countries between 1975 and 2005 obtained from 

the OECD Database for panel design. By employing General Method of Moments, the study 
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showed that there is no significant association between income inequality and economic growth, 

and income redistribution reduces the economic growth.  

Ncube et al (2014) explained the relationship between economic growth and income inequality in 

the Midlle East and North Africa (MENU) region by using data between 1985 and 2009. By using 

cross-sectional time series data, they discovered that high dispersion in income levels decreases 

the economic growth and raises poverty. Economic growth, exchange rate, initial per capita GDP, 

CPI, and primary education are found to have a significant negative impact on economic growth. 

Domestic investment levels, urbanization, infrastructure production, and mineral rent ( % of GDP), 

on the other hand, are variables that are positively and substantially correlated with MENUs 

economic growth. Apart from income inequality, foreign direct investment, population growth, 

inflation rate, and primary education are all variables that contribute the poverty.  

Dabús et al (2014)  explained the relationship between income inequality and economic growth in 

112 developing countries using data between 1980 and 2014 obtained from World Bank Database. 

By using dynamic panel estimation, the study found that income inequality positively effects 

economic growth in the countries with higher GDP. 

Rabnawaz (2015) aimed to reveal the association between corruption, income inequality and 

economic growth. Findings of the study showed that corruption and income inequality are 

inversely proportional to economic growth. Increased corruption results in monetary disparities, 

which disrupts civil order through street violence and a lack of confidence in society. Inequality 

often has a detrimental impact on economic growth, and it effects individuals’ attitudes owing to 

inequality of opportunities and financial purchases. Furthermore, corruption and inequality affect 

the social system's supply and demand, restricting economic growth. 

 Gründler and Scheuermeyer (2015) aimed to reveal association between income inequality, 

redistribution and economic growth by using all available data in the SWIID, the study found that 

the negative direct growth impacts is combined with the indirect positive effect of lower inequality, 

so the aggregate impact of redistribution is negligible. Although advanced economies primarily 

drive this outcome, redistribution helps underdeveloped and developing countries to grow the size 

of their economies. 
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Asghar et al (2016) explained the relationship among income inequality, redistribution and 

economic growth in twelve Asian countries by using data between 1996 and 2013 obtained from 

SWIID, World Development Indicator and Quality of Government Basic Data. The paper showed 

that income inequality has a negative impact on economic growth, while redistribution has a 

positive impact, also it is revealed that redistribution and economic growth have a unidirectional 

causality with the direction from redistribution to economic growth. For economic stability, the 

study indicates that better redistribution policies for reducing inequality and boosting economic 

growth should be formulated and enforced in these countries. 

Wanyangathi (2016) aimed to investigate how income inequality influences economic growth in 

Kenya using data between 1950 and 2006 obtained from Kenya National Bureau of Statistics, 

World Bank Database and the Penny World Table. By using a series of OLS regression, they found 

that income inequality has a destructive effect on economic growth and productivity. Income 

dispersion  is large due to fact that wealth is held by a few in the country. 

Kandek et al (2017) aimed to investigate the relationship between regional income disparity and 

local economic growth in 357 American metropolitan cities by using data between 2010 and 2015 

obtained from mainly United States Census Bureau. By using a series of OLS regression, they 

showed that income dispersion effects GDP per capita growth positively and impact of GDP per 

capita was found to be insignificant.  

Biswas et al (2017) aimed to show the impact of income inequality and tax policy on economic 

growth in 49 US states by using data between 1980 and 2009 obtained from U.S. Department of 

Commerce Bureau of Economics Analysis (BEA). Using OLS regression, it is presented that lower 

income dispersion between low and median-income families foster the economic growth. 

Lahouij (2017) explained the relationship between income inequality and other potential 

determinants on the economic growth of a group of oil-importing MENU countries using panel 

data from 1980 to 2007 obtained from World Development Indicator and Penn World Table. Using 

fixed and random effect model, dynamic panel model and Genelized Method of Moments, the 

study revealted that income dispersion reduces the economic growth.  

Pollan (2017) explained the relationship between income inequality and economic growth in India 

using data between 1948 and 1972. Using cross-sectional data, the paper found that there is 
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significant positive effect of income inequality on economic growth, which is quite opposite to the 

modern viewpoint. 

Adinde (2017) aimed to study the relationship between income inequality and economic growth 

by using data between 1984 and 2005 by using data from World Bank Database, the National 

Bureau of Statistics, and a statistical website called KNOEMA. By using granger causality test, 

and multiple regression analysis for examining the relationship between the Gini coefficient and 

GDP, the findings show that GDP, CPI, population growth, and schooling are essential factors 

determining Nigeria's income inequality. According to the study results, as Nigeria's economy 

grows, income inequality worsens.  

Papadimitriou et al (2019) aimed to examine how redistribution help to build a more stable 

economy in US economy's current state by using data between 2007 and 2019 obtained from 

Federal Reserve and World Inequality Database. The found that a redistribution of income toward 

middle- and low-income families have a strong positive macroeconomic impact in the form of an 

increase in consumer spending. 

Vo et al (2019) explained the relationship between income dispersion and economic growth in 

developing countries by using data between 1960-2014 taken from SWIID, World Development 

Indicator and Penn World Trade. Using granger causality test and general method of moments, 

they found a casual relationship between economic growth and income inequality, and the negative 

impact of income inequality on economic growth. 

Çepni et al ( 2020) examined the impact of income inequality on economic growth in 48 contiguous 

US states by using data between 1948 and 2014 obtained from Federal Reserve Bank and Bureau 

of Economic Analysis. Using linear regression analysis, they found that there is significant positive 

impact of income dispersion on economic growth at lower levels of development. At higher level 

of development, income inequality has a significantly negative impact on economic growth. 

Topolewski (2020) aimed to evaluate the nature of the dynamics between income inequality and 

economic growth, as well as the direction of the impact of income inequality on growth by using 

data between 2001-2018 obtained from Eurostat and the World Bank databases. By using dynamic 

panel models, they found a negative association between income inequality and economic growth.  
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Seo et al (2020) showed the effect of income inequality on economic growth in 77 countries by 

using data between 1982 and 2011 obtained from WIID, SWIID and Luxembourg Income 

Inequality. Using nonlinear regression model, they estimated that the nonlinear relationship exists 

between inequality and growth, It seems as if there is a value in the Gini coefficient and that an 

increase follows the decrease in inequality in the degree of economic growth if inequality exceeds 

the threshold.  

Weisstanner (2020) explained the impacts of relative and absolute redistribution in 20 advanced 

economies by using data between 1985 and 2019 obtained from OECD income distribution 

database and Luxembourg income study. Using OLS regression, the paper found that income 

increase promotes  redistribution preferences. Individuals who have seen less or more real income 

growth over the last five years are more likely to demand less or more redistribution. 

 

3.2. Population Growth and Economic Growth 

Akinwande et al (2012) explained the relationship between population growth and economic 

growth in some developing (Mexico, Bangladesh, Indonesia, Ethiopia, and Nigeria) and developed 

(Germany and United States) countries by using data between 1980 and 2010 obtained from World 

Development Indicator. They found that excluding Mexico of the upper middle income group, the 

actual economic growth is greater in developed nations (the United States and Germany) with high 

population sizes compared to the world's selected developing countries. 

Peterson (2017) explained how population growth and economic growth have been correlated over 

the last 200 years using historical data. The study found that low increase in population in high-

income countries has a potential to create social and economic issues, while rapid growth in 

population in underdeveloped countries has the potential to reduce the economic growth. 

Mahmoudinia et al (2020) aimed to explore the long-term and short-term link between population 

growth, GDP growth and capital stocks in Organization of Islamic Cooperation (OIC) countries 

using data between 1980 and 2018 obtained from World Development Indicator. Using OLS 

regression and Granger casuality test, they showed that, taking GDP growth and capital stock as 

dependent variables, in long-run, the population growth has a positive and statistically significant 
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impact on economic growth. In addition, for the OIC countries the bidirectional relationship of 

population and short-term economic growth has been revealed. 

Mamingi and Perch (2013) investigated the nature of the association between population growth 

and economic growth and development in Barbados using data between 1980 and 2010 obtained 

from World Bank Development Indicators and Central Bank of Barbados. Using autoregressive 

distributed lag method, the paper found that the relationship between population density and 

population growth is significantly positive, population growth is affected by economic growth 

negatively; economic growth has a negative and significant impact on population growth and net 

international migration has a significantly distorting effect on population growth. 

Kuhe (2013) aimed to analyze the association between population growth and economic growth 

in Nigeria employing annual between 1960 and 2015 obtained from Tilasto database. Using 

generalized least squares unit root test, error correction model, and VAR Granger causality tests, 

the paper showed that there is a long-run link between population increase and economic growth 

in Nigeria. In the long run, urban, rural, and overall population growth are all found to have 

positive and significant influence on Nigerian economic growth, but the impact of population 

growth on economic growth is found in the short run. 

Maestas et al (2016) aimed to evaluate the economic impact of population aging on state output 

per capita among US states using data between 1980 and 2010 obtained from Census Integrated 

Public Use Microdata Series (IPUMS) and American Community Surveys. Using ordinary least 

square, they found that a 10% rise in the proportion of the population aged 60 and up reduces GDP 

per capita growth by 5.5 percent. Slower growth in labor productivity throughout the age accounts 

for two-thirds of , while slower labor force growth accounts for one-third. Due to population aging, 

the findings suggest that annual economic growth will decrease by 1.2 %  in this decade and 0.6 

% in the next decade. 

Peter and Bakari (2018) aimed to show the effects of population growth and fertility on the 

economic growth in African countries using panel data between 1980 and 2015 obtained from 

World Development Indicators database.  Using a dynamic panel model of difference and system 

GMM, the paper suggested that population growth has positive impact on economic growth while 

fertility effecting economic growth negatively in Africa. 
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Thuku et al (2016) aimed to examine the relationship between economic growth and population 

growth in Kenya using annual time series data between 1963 and 2009 obtained from Statistical 

Abstract and Economic Survey of Kenya and National Bureau of Statistics Database of Kenya. 

Using VAR method, the paper indicated that population growth and economic growth have 

positive relationship and that an increase in population will positively effect the country’s 

economic growth. 

3.3. Human capital and economic growth 

Gumus and Kayhan (2012) studied the association between GDP per capita and primary, 

secondary and tertiary school enrolment in Turkey by using data between 1980 and 2008 obtained 

from OECD Library Database and National Education Statistics. Using Granger casuality test, 

they revealed that the relationship between GDP per capita and the primary school enrolment rate 

are bi-directionally statistically significant. The study also showed a substantial correlation 

between secondary level education and GDP per capita but this was only significant in one 

direction: from per capita GDP to secondary education enrolment rate.  

Abugamea (2017)  aimed to show the relationship between education and economic growth in 

Palestinian by using data between 1990 and 2014 obtained from Palestinian Central Bureau of 

Statistics and Palestinian Ministry of Education. Using OLS regression model, the study found 

that significantly increasing growth of the number of the high school graduates and technical 

colleges contributes economic growth negatively, due the weakness of the economic sectors in 

Palestine. 

Cooray (2010) examined the impact of education on economic growth in low and middle income 

countries by using data between 1999 and 2005 from UNESCO and World Bank. By using GMM 

and OLS, the study found that education, as measured by enrolment ratios, explicitly influences 

economic growth. Government spending indirectly effects economic growth since it improves 

educational quality. 

Nowak and Dahal (2016) investigated the relationship between education and economic growth in 

the long-run in Nepal using data between 1995 and 2013 obtained World Development Indicator, 

International Monetary Fund and United Nation Development Program. Using the Johansen 

Cointegration technique and OLS, they revealed that secondary and higher education contribute 
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significantly to Nepal's economic growth. Elementary education has an insignificant positive 

impact on economic growth. The findings of the cointegration test indicated that there is a long-

run relationship between education (a well-educated human capital) and economic growth.  

Maneejuk and Yamaka (2021) examined the impacts of education on economic growth in 

Thailand, Indonesia, Malaysia, Singapore, and the Philippines using data between 2000 and 2018 

obtained from International Labour Organization and World Development Indicator. By using 

OLS, the paper showed that there is nonlinear effects of the government expenditure per tertiary 

student on economic growth, Secondly, it is found that an increase in the number of the highly 

educated workers can have a beneficial or negative impact on economic growth, requiring the 

implementation of appropriate policies to mitigate the negative effects, Finally, secondary and 

higher education enrolment rates can contribute the economic growth of 5 ASEAN-countries(both 

the individual and regional levels). 

3.4. Fixed capital formation and economic growth 

Pavelescu (2000) examined the relationship between the gross capital formation and economic 

growth for the European Union countries using data between 1999 and 2006 obtained from 

UNECE Statistical Database. The study found that gross fixed capital formation contribute the 

economic growth. 

Akindele (2010) conducted a study to investigate the relationship between capital formation and 

economic growth in Nigeria using data between 1981 and 2009 obtained from Central Bank of 

Nigeria, National Account of Nigeria and National Bureau of Statistics. Using johansen co-

integration technique, error correction model and Granger causality test, the study showed that 

gross capital formation has a positive impact on economic growth both in the short and long run, 

as the relationship was significant.  

Lach and AGH (2013) examined the relationship between gross fixed capital formation and 

economic growth in Poland using data between 2000 and 2009 obtained from Census and 

Economic Information Center. Using granger casuality test, the results of this research showed 

that fixed capital in Poland remains below its maximizing level of growth. 

Tvaronavičius and Tvaronavičiene (2008) examined the impact of fixed capital formation on 

economic growth in Lithuania using data between 176 and 2006 obtained from Eurostat Database. 
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The paper showed that there is positive significant effect of fixed capital formation on economic 

growth. 

Onyinye et al (2017) explained the relationship between capital formation and Nigerian economic 

development using data between 1981 and 2009 obtained from Central Bank of Nigeria and 

Nigerian Stock Exchange. Using multiple regression, granger causality test, co-integration and 

vector error correction model, they showed that gross capital formation has an insignificant 

positive impact on real GDP both in short and long run. The causality test revealed the negative 

association between government capital expenditure and real gross domestic product in both the 

short and long run. 

Ali (2017) aimed to investigate the relationship between fixed capital formation and economic 

growth in Pakistan using annual time series data between 1981 and 2014 obtained from 

International Financial Statistics, Federal Bureau of Statistics, State Bank of Pakistan, and World 

Development Report. Using Johansen Co-integration approach, the paper found that the 

relationship between the fixed capital formation and economic growth is significant and fixed 

capital formation has a long-run relationship with the economic growth. 

Dritsakis et al (2006) explored the relationship between gross capital formation, export, foreign 

direct investment and economic growth in Greece using data between 1960 and 2002 obtained 

from International Monetary Fund (IMF). By using a multivariate autoregressive Var model and 

granger casuality tests, the paper revealed a unidirectional causal relationship between gross 

capital formation on economic growth. 

Meyer and Sanusi (2019) examined the relationship between gross domestic investment and 

economic growth in South Africa by using quarterly data between 1995Q1 to 2016Q4 obtained 

from South African Reserve Bank. By using VECM and Johansen Cointegration approaches, the 

paper showed that economic growth, gross domestic investment, and employment have a long-run 

association. The findings also showed that investment has a long-term positive influence on 

employment. 

3.5. Human Development and Economic Growth 

Zaremba and Smoleński (2000) explained the political economic argument for the reverse 

relationship between democratic levels and economic performance in democratic countries by 
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using data between 1975 and 1997 obtained from World Bank Development Indicator. Using OLS 

regression, they found that increased democracy tends to enhance per capita income growth rates.  

Heshmati and Kim (2017) aimed to investigate the relationship between democracy and economic 

growth in 144 countries using data between 1980 and 2014 obtined from World Development 

Indicator and Penny World Table. Using panel data, they showed that the effect of democracy on 

economic growth is quite positive. The guarantee of credit is one of the major positive links 

between economic and democratic prosperity. In democratic countries, the marginal effects of 

credit guarantee and foreign direct inflows of investment are greater than in non-democratic 

countries. 

Doucouliagos and Ulubasoglu (2017) investigated the relationship between democracy level and 

economic growth by using a meta analysis on developing countries. Using traditional meta 

regression analysis and fixed and random effect model, they concluded that there is direct effect 

of democracy on economic growth. However, the impact of democracy and economic growth is 

significant positive through human capital, lower inflation, lower political instability, and 

increased economic freedom.  

Wittry (2013) aimed to examine the relation between rule of law and economic growth in 134 

countries using data between 1984 and 2019 obtained from World Economic Outlook Database, 

International Monetary Fund and Worldwide Governance Indicators. The study showed that rule 

of law has a substantial positive relationship with GDP per capita which is strengthening with time, 

and compatible with alternative rule of law measurements. These results show the relevance of the 

rule of law in economic growth and income disparity reduction. 

Ozpolat et al ( 2016) examined the relationship between the rule of law and economic growth in 

underdeveloped, developing, and developed countries by using panel data between 2002 and 2015 

obtained from Worldwide Governance Indicators and World Development Indicators. Using 

Generalized Method of Moments (GMM) and OLS regression, they found that GDP in high-

income nations is strongly associated with the rule of law index, corruption index control, voice, 

and accountability index. On the other hand, the results are not statistically significant for 

developing and underdeveloped countries. 
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Boucekkine and Diene (2007) explained the relationship between life expectancy and economic 

growth in 18 nations using data between 1820 and 2005 obtained data from World Economic Data 

and Historical Statistics OECD Development Centre. The study revealed that there is a strong and 

concave relationship between life expectancy and economic growth. 

Cervellati et al (2009) examined the impact of life expectancy on economic growth by explicity 

taking the role of population transition into consideration using data between 1940 and 2000 

obtained from UN Demographic yearbook. Using 0LS regression, they suggested that advances in 

life expectancy mainly increase the population before the demographic shift. However, 

improvements in life expectancy restrict population growth and encourage the accumulation of 

human capital after the demographic transition has begun, but before and after demographic 

transition, that life expectancy does not affect population, human capital and income per capita. 

Mahumud et al  (2013) aimed to show the effect of life expectancy on economic growth and 

expenses in healthcare and explore gender-base difference in trend of life expectancy in 

Bangladesh using data between 1995 and 2011 obtained from World Development Indicator. 

Using OLS regression, they concluded that the rise in life expectancy has a direct effect on 

increasing real per capita income and increased spending on health, population planning, and 

health equity that are crucial for life expectancy.  

Prettner et al (2012) aimed to show the relationship between fertility rate, labor supply and 

economic growth in 118 countries by using data between 1980 and 2005 obtained from World 

Development Indicator and Global Development Finance. Using random effect and OLS 

regression, they indicated that a decrease in fertility leads to increase education and health in 

investment, decreasing fertility rate negatively impact on effective of labor supply and economic 

growth. 

Fox et al (2015)  explained the relationship between fertility rate and economic growth in 20 

European countries and sub- national regions by using data between 1990 and 2012 obtained from 

UK data archive, Statistics Romania, and Eurostat. They found that, in many countries, the 

negative relationship between fertility rate and economic development is weakening, while in 

others, the positive relationship is strengthening. 
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 4. DATA AND METHODOLOGY 

In this chapter, the data and methodology employed in this study are explained in detail. Basic 

growth model is used as the baseline setting in order to build an extended model to examine the 

impacts of the redistribution, inequality on economic growth along with control variables. For 

acquiring the extended model, stepwise inclusion of the redistribution, inequality and human 

development variables in the baseline model was used as the model building strategy. For 

predicting the models in a setting of different countries with time series data, panel data analysis 

method, specifically the fixed effect model is employed with respect to its empirical suitability to 

the model which is proven by the diagnostics test. 

4.1 Panel Data Analysis 

Regression and time-series analysis are combined in longitudinal data analysis. Like many 

regression datasets, longitudinal data is made up of various subjects. With the exception of 

regression data, longitudinal data enables evaluating individuals over time. Unlike time-series 

data, longitudinal data allows observing a large number of subjects. It allows the research of both 

dynamic and cross-sectional dimensions of a problem by observing many subjects over 

time(Larsen, 2006). Panel data tracks the same people or objects over time and measures any 

quantity about them  Brooks (2008). 

 Brooks (2008) explained some advantages of the panel data analysis as follows: 

● First and most important, panel data allows everyone to solve a larger variety of issues and solve 

more complex problems than pure time-series or cross-sectional data alone. 

● Second, it is commonly interesting to look at how variables, or their interactions, change 

dynamically (over time). With pure time-series data, a long run of data is often needed to get 

sufficient observations to perform any useful hypothesis tests. Using the information on the 

complex behavior of many individuals simultaneously, one can increase the number of degrees of 

freedom and thus the power of the test by integrating cross-sectional and time-series data. The 

extra variation added by integrating the data will also help reduce multicollinearity issues that can 

occur when time series are modeled individually. 
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● Third, properly structuring the model will eliminate the effect of some types of excluded 

variables bias in regression outcomes. 

This thesis discusses the fixed effects model and the random effects model as two basic models 

for panel data analysis, as well as consistent estimators for these two models.  

 

4.1.1. Fixed Effect Model 

A fixed effect model investigates the interaction between predictor and outcome variables 

(country, person, company, etc.). Specific features of each person can or may not affect the 

predictor variables. (For instance, males and females may different attitudes toward a specific 

issue; a country's political structure may influence trade or GDP, or a company's trading decisions 

may effect its stock price). The fixed-effect model also assumes that specific time-invariant 

characteristics are unique to the individual and should not be compared with other individual 

characteristics. Since each entity is unique, the entity's error term and constant (which captures 

individual elements) should not be associated Torres-Reyna (2007). The fixed effect equation can 

be shown as the following equation: 

        𝑦𝑡𝑖 = 𝑎𝑖 +  𝛽ʹ𝑋𝑖𝑡 + 𝑢𝑖𝑡                                                                                                                                     (1)  

where 𝑎𝑖 (i=1…...n) the unknown intercept for each entity (n entity for specific intercepts), 𝑦𝑖𝑡 is 

(DV) dependent variable where i= entity and t= time, 𝑥𝑖𝑡 is the vector represent the set of the 

independent variables (IV), β is vector of the parameters for the independent variables (IV) and 

𝑢𝑖𝑡 is the error term. 

4.1.2. Random Effect Model  

Since the entity's error term is independent from the predictors, time-invariant variables can be 

used as independent variables in random-effects models. Individual attributes that may or may not 

affect the predictor variables must be defined in random-effects models. This is because certain 

variables might not be available, resulting in model bias due to omitted variable bias(Torres-

Reyna, 2007). The key difference between fixed and random effects is whether the unobserved 

heterogeneity effect contains elements associated with the model's regressors (Greene, 2012). 

Random effect model can be shown as follows: 
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   𝑦
𝑡𝑖

=  𝛽ʹ𝑋𝑖𝑡 +𝑎 + 𝑢𝑖𝑡 +  𝑒
𝑖𝑡

                                                                                                                            (2)  

where 𝑎 is the unknown intercept, 𝑦𝑖𝑡 is (DV) dependent variable where i= entity and t= time, 𝑥𝑖𝑡 

is the vector represent the set of the independent variables (IV), β is vector of the parameters for 

the independent variables (IV),  𝑢𝑖𝑡 is the error term between the entity and  𝑒𝑖𝑡 is error term within 

entity. 

 

4.1.3 Hausman Test 

In the panel data analysis, Hausman test is the commonly used methodology that is employed for 

choosing between random and fixed effect model. The null hypothesis of the test indicates the 

random effect model while the alternative hypothesis indicates the fixed effect model. Hausman 

test methodology simply relies on the testing whether the unique error or characteristics are 

correlated with the regressors (Upudhyaya, 2016). If the p-value of the Hausman test is more than 

0.05, null hypothesis is accepted, and the random model is chosen. If the p-value of the Hausman 

test is less than 0.05, alternative hypothesis is accepted, and the fixed effect model is chosen. 

 

4.2 Data 

This chapter explains the data employed in this study, data resources and variable construction. 

The annual data covers the period between 2001 and 2017. Based on baseline growth model, log 

GDP per capita income growth is used as the dependent variable, while the independent variables 

are log GDP per capita income, population growth, secondary school enrolment as the proxy for 

human capital and gross fixed capital formation as the proxy for physical capital. The redistribution 

and inequality variables are added to the model step by step. As the second step, redistribution 

measures (absolute or relative) are included in the baseline model. After this step, inequality 

measures which is Gini after tax and transfer is added to the model. As the last step, a set of human 

development measures namely, the democracy index, rule law index, life expectancy and fertility 

rate are included in the model as the control variables. Details about the measurement units and 

resources of each variable can be seen in the Table 1. The study covers 15 OECD countries, namely 
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Australia, Austria, Belgium, Canada, Denmark, Finland, France, Greece, Germany, Netherlands, 

Norway, Sweden, Turkey, United Kingdom, and United States. Data set is strongly balanced, and 

the main sources are the Organization for Economic Co-operation and Development Database 

(OECD), Standardized World Income Inequality Database (SWIID) and World Development 

Indicators (World Bank) and Economist Intelligence Unit (EIU). The results of the analysis were 

obtained using the Stata 15 software. 

Table 1. Variables Measurement and Sources 

Variables  Unit of 

measurement\construction  

Sources  

GDP per capita income                   

 

GDP Growth 

 

Population Growth 

 

Secondary School Enrolment                                                                            

 

Gross fixed capital formation 

 

 

Absolute Redistribution  

 

 

Relative Redistribution 

 

 

 

 

Democracy  

 

 

 

Rule of Law  

 

 

 

Life Expectancy 

 

 

 

Fertility Rate 

GDP per capita 

(Current US$)          

Gross domestic product 

(Current US$)          

 

Population, total 

 

Number of 

children enrolled in secondary 

school 

 

Gross fixed capital formation, 

total GDP (current US$) 

 

(Gini before tax and transfer- 

Gini after tax and transfer) 

 

(Gini before tax and transfer -

Gini after tax and transfer / 

Gini before tax and transfer 

*100) 

 

Freedom house index  

 

 

Judicial framework 

independence 

 

 

Expected years of living at 

birth 

 

 

 

Birth rate                

World Development Indicator 

 

 

 

 

World Development Indicator 

 

 

World Development Indicator  

 

 

World Development Indicator 

 

 

 (SWIID) 

 

 

(SWIID) 

 

 

 

 

(EIU) 

 

 

(EIU) 

 

 

 

 

(OECD) 

 

 

 

(OECD) 
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The variables used in the study, their unit of measurement and sources can be seen in Table 1. 

GDP per capita is measured as total GDP divided by population in the country. Log transformation 

is undertaken for the GDP per capita variable. Economic growth is calculated by using log GDP 

per capita variable.  

Total population is a measure of the total number of people who live in a country. World Bank 

uses each country’s individual estimates for compiling this data. For population estimates, details 

can be taken from the country's most recently available records and updated by the sources of 

population change generated since the last statistics. The growth of the population is calculated by 

using population data.  

Human capital is an essential determinant of economic growth since it boosts individual’s 

inventive capability. In the model, secondary school enrolment compiled by World Bank is 

employed as a proxy for human capital. 

Another determinant of the growth model is physical capital which covers all the physical 

equipments and inputs in the production process. Gross fixed capital formation is added in the 

model as a proxy for physical capital. Gross fixed capital formation is a form of investment that is 

defined as the acquisition of produced assets. 

Income redistribution is the transfer of income from one individual to another through a social 

process such as taxes, charity, or welfare. The concept usually applies to redistribution across the 

entire economy rather than amongst specific individuals. To address the effect on redistribution on 

economic growth, two redistribution measures are employed in the study, namely absolute 

redistribution and relative redistribution. Absolute redistribution is measured as the differences 

between market and disposable income inequality. In order to gain the relative redistribution, 

absolute redistribution is divided by the market income inequality and multiplied by 100.  

As market and disposable income inequality measures, Gini before taxes and transfers and Gini 

after taxes and transfers are used respectively. The Gini coefficient measures the inequality in 

frequency distribution values (levels of income). A Gini coefficient of 0 denotes complete income 

equality in which each individual has the same income, while a Gini coefficient of 1 denotes the 

greatest income inequality in which only one individual possesses all income in the society and 

the rest of the society has no income. 
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In order to extend the growth model employed in the study, some human development indicators 

are included in the model as well. Human development is defined as the process of improving 

people’s prosperity, freedom and opportunities and it is a crucial factor in increasing society’s 

wellbeing along with the economic growth. Some of the most important indicators which are 

democracy and rule of law indexes (calculated by EIU), life expectancy and fertility rate are added 

to do model in order to extend it. Life expectancy is measured as the average number of years that 

an individual is expected to live at birth if mortality rates remain constant over the future and it is 

calculated by the OECD. The fertility rate is the measured of the number of live births that every 

1000 women between 15 to 49 years per, it how many children can women between 15 to 49 years 

old give birth, and it is also reported by the OECD.  

By using these variables, a four steps equation system is estimated by using fixed effects models. 

In the first step, income level measured by log GDP per capita income (GDPpcg), population 

growth (POg), secondary school enrolment (SSE) for human capital, and log gross fixed capital 

formation (GFCF) for physical capital are employed to estimate the log growth of per capita 

income (GDPpcg): 

      𝐿𝑁𝐺𝐷𝑃𝑝𝑐𝑔𝑖𝑡 = 𝛽
1
𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑖𝑡 + 𝛽

2
𝑃𝑂𝑔𝑖𝑡 + 𝛽

3
𝑆𝑆𝐸𝑖𝑡 + 𝛽

4
𝐿𝑁𝐺𝐹𝐶𝐹𝑖𝑡 + 𝑢𝑖𝑡                (3) 

 

A redistribution measure (RED) which is absolute redistribution for the first set of estimates and 

relative distribution for the second set of estimates is introduced to the model in the second step: 

 𝐿𝑁𝐺𝐷𝑃𝑝𝑐𝑔𝑖𝑡=𝛽1𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑖𝑡+𝛽2𝑃𝑂𝑔𝑖𝑡+𝛽3SSEit+𝛽4𝐿𝑁GFCFit+𝛽5𝑅𝐸𝐷𝑖𝑡 + 𝑢𝑖𝑡                    (4) 

In the third step, Gini for disposable income (GA) is introduced in the model: 

𝐿𝑁𝐺𝐷𝑃𝑝𝑐𝑔𝑖𝑡=𝛽1𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑖𝑡+𝛽2𝑃𝑂𝑔𝑖𝑡+𝛽3SSEit+𝛽4𝐿𝑁GFCFit+𝛽5𝑅𝐸𝐷𝑖𝑡 + 𝛽6𝐺𝐴𝑖𝑡 + 𝑢𝑖𝑡     (5)                

In the final step, four human development control variables, namely log life expectancy (LE), log 

fertility rate (FR), democracy index (D), and rule of law index (RL), are employed in the model: 

𝐿𝑁𝐺𝐷𝑃𝑝𝑐𝑔𝑖𝑡=𝛽1𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑖𝑡+𝛽2𝑃𝑂𝑔𝑖𝑡+𝛽3SSEit+𝛽4𝐿𝑁GFCFit+𝛽5𝑅𝐸𝐷𝑖𝑡 + 𝛽6𝐺𝐴𝑖𝑡 +

𝛽7𝐿𝑁𝐿𝐸𝑖𝑡 + 𝐺𝐴𝑖𝑡𝑢𝑖𝑡+ 𝛽8𝐿𝑁𝐹𝑅𝑖𝑡+ 𝛽9𝐷𝑖𝑡 + + 𝛽9𝑅𝐿𝑖𝑡 + 𝑢𝑖𝑡                                                      (6)      

 (6) 
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Stepwise estimation of these models makes it possible to control the impact of each variable group 

on the economic growth and to see their interaction with the target variables which are 

redistribution and inequality. 

5. Analysis Results and Discussions 

This chapter presents the analysis and the result regarding the relationship between income 

redistribution, income inequality, and economic growth for selected OECD countries. 

Table 2 displays descriptive statistics for GDP per capita growth as a dependent variable and 

population growth, secondary school enrolment, gross fixed capital formation, absolute 

redistribution, relative redistribution, the rule of law, Gini after-tax and transfer, democracy, life 

expectancy, and infertility rate as independent variables. 
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Table 2. Descriptive Statistics 

Variable     Mean Std. Dev. Min Max Kurtosis 

 

Skewness 

 

Observation 

              

Ln GDP capita growth  0.036 0.0983 -0.3170 0.269 3.519 0.469 N =     255 

    0.009 0.021 0.058   n =      15 

    0.097 -0.339 0.279   T =      17 

GDP per capita income  52318 45063 707.983 24067 7.942 1.756 N =     255 

    45124 2149.346 20538   n =      15 

    11082 11777.82 87608   T =      17 

Population growth  0.006 0.004 -0.018 0.020 5.395 0.288 N =     255 

    0.004 -0.000 0.014   n =      15 

    0.002 -0.011 0.015   T =      17 

Secondary enrolment  112.918 19.506 80.040 

91.321 

163.935 3.369 1.113 N =     232 

    19.772 158.562   n =      15 

    8.715 90.154 146.036   T =      15 

Gross fixed capital   1.440 5.790 -4.200 2.900 4.685 -0.613 N =     240 

    2.470 -4.650 1.010   n =      15 

    5.270 -5.060 2.040   T =      16 

Absolute redistribution  18.536 5.123 2.5 24.8 5.942 -1.732 N =     255 

    5.249 3.052 24.205   n =      15 

    0.658 15.989 20.489   T =      17 

Relative redistribution  38.223 10.524 5.555 50 2.907 0.892 N =     255 

    10.830 6.947 48.979   n =      15 

    0.918 34.410 41.085   T =      17 

 Gini after tax  29.816 4.830 22.8 42.5 6.154 -1.775 N =     255 

    4.951 24.547 40.958   n =      15 

    0.595 28.069 31.469   T =      17 

Democracy  0.818 0.126 0.375 0.965 7.405 -1.812 N =     255 

    0.121 0.440 0.926   n =      15 

    0.046 0.608 0.936   T =      17 

Life expectancy  79.952 2.006 71.5 82.8 2.530 -0.484 N =     255 

    1.688 74.717 81.482   n =      15 

    1.164 76.734 83.334   T =      17 

Fertility rate    1.742 0.229 1.3 2.4 6.039 -1.942 N =     255 

    0.219 1.364 2.141   n =      15 

    0.084 1.477 2.001   T =      17 

Rule of law  0.882 0.123 0.5 1 5.597 -1.680 N =     255 

    0.124 0.514 0.983   n =      15 

     0.026 0.781 0.937   T =      17 

Source: Computed by the researcher using data from SWIID, World Bank, and OECD   
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Table 2 indicates that the average log GDP per capita growth for selected countries is (0.036) unit, 

its standard deviation is (0.0983), the maximum GDP growth is (0.269). These values indicate a 

significant variation in growth rates of selected countries. For the case of GDP per capita growth, 

the skewness (-0.469) and kurtosis (3.519) values show that its distribution is skewed and peaked. 

The average GDP per capita income (current US $) is (52318.7), its standard deviation is 

(45063.9), and the maximum GDP per capita income rate is (24067). The average population 

growth is (.006), its standard deviation is (0.004), and the maximum population growth is (0.020). 

The mean of secondary school attainment is (112.9), its standard deviation is (19.5), and the 

maximum secondary school attainment is (163.9). The average of fixed capital formation (current 

US $) is (1.440), its standard deviation is (5.790), and the maximum rate of fixed capital formation 

is (2.900). The mean of absolute redistribution is (18.5), its standard deviation is (5.12), and the 

maximum rate of absolute redistribution is (24.8). The average relative redistribution is (38.2), its 

standard deviation is (10.5), and the increasing rate of relative redistribution is (50). The average 

Gini after tax is (29.81), its standard deviation is (4.83), and the maximum rate of Gini after tax is 

(42.5). The average life expectancy is (79.95), its standard deviation is (2.066), and the increasing 

rate of life expectancy is (82.8). The mean fertility rate is (1.742), its standard deviation is (0.229), 

and the increasing rate is (2.4). The average index of democracy is (0.81), its standard deviation is 

(0.12), and the maximum value is (0.965). The average index of the rule of law is (0.882), its 

standard deviation is (0.123), and the rising value is (1).  
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Figure. 2 Gini After-Tax and Transfer Across Selected OECD Countries. 

Sources: Prepared by the researcher by using data from SWIID 
 

Figure 1 shows the Gini after tax and transfer values between the years 2001 and 2017 for only a 

limited number of the selected countries that show variation in disposable Gini values. This figure 

indicates that Turkey and the United States have the highest Gini after-tax and transfer values that 

implies relatively higher disposable income inequality for these countries. On the other hand, 

Norway, Netherland, and Sweden have the lowest disposable income inequality. 
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Figure. 3 Gini Before Tax and Transfer Across OECD Countries. 

Sources: Prepared by the researcher by using data from SWIID 

Figure 2 shows that the Gini before tax and transfer values between the years 2001 and 2017 for 

only a limited number of the selected countries that show variations in market Gini values. Figure 

2 indicates that United Kingdom, Germany, and the United States have the highest Gini before tax 

and transfer values while Turkey, Netherlands, and Norway have the lowest Gini before tax and 

transfer values. For the case of Turkey, the difference between before and after-tax Gini ratios 

deserves more attention. This behavior may imply the inequality increasing effect of redistribution 

in Turkey. 
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Figure.4 Absolute Redistribution Across OECD Countries 

Sources: Prepared by the researcher by using data (SWIID) 

Figure 3 indicates that Sweden, Germany, and the Netherlands have the highest absolute 

redistribution. United States, Greece, and Norway have a relatively low level of absolute 

redistribution, while Turkey has the lowest absolute redistribution compared to the rest of the 

country sample. 
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Figure.5 Relative Redistribution Across Selected OECD Countries 

Sources: Prepared by the researcher by using data from SWIID  

As shown in figure 4, relative redistribution shows the same behavior with absolute redistribution 

for the selected countries. 
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Figure 6. Relationship Between Gini Before Tax and Transfer And Gini After-Tax And Transfer 

Sources: Prepared by the researcher using data from SWIID 

The relationship between the Gini before and after-tax and transfer can be seen in Figure 5. This 

figure indicates a positive but not very strong relationship between Gini before and after-tax and 

transfers with a 0.455 correlation coefficient which is statistically significant. As shown in the 

figure, some outliers cases correspond to high Gini after-tax and transfer and relative low Gini 

before tax and transfer exits in the sample. 
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Figure.7 Absolute Redistribution and Relative Redistribution Across Countries 

 

Sources: prepared by the researcher using data from SWIID Absolute REDIST: N= 255, standard deviation= 5.12, 

Skewness= -1.73239, kurtosis= 5.942. Relative REDIST: N= 255, standard deviation= 10.52442, skewness= -

1.680313, kurtosis= 5.597519. 

 

Figure (6) shows kernel distribution of absolute and relative redistribution of 17-year average for 

all countries. Both distributions show a right-skewed behavior. The mean value of absolute 

redistribution is (18.53) points, with a standard deviation of (5.12). In the case of absolute 

redistribution, Sweden has the highest mean (24.20), while Turkey has the lowest (3.052) mean. 

Greece has the highest standard deviation (1.50), while France has the lowest standard deviation 

(.167). 

The mean value of relative redistribution is 38.2 points, with a standard deviation of (10.52), which 

shows variation in relative levels of redistribution across countries. In the case of relative 

redistribution, Sweden has the highest mean (48.97). while, Turkey has the lowest mean among 

the OECD countries. Greece has the highest standard deviation (2.07), while Belgium has the 

lowest standard deviation (.385) among the OECD countries. 

In order to see the effect of absolute and relative redistribution on economic growth, a four-step 

specification is followed for each redistribution measure as indicated above. For the baseline 

growth model, income level measured by GDP per capita income, population growth, secondary 

school enrolment as an indicator of human capital, and gross fixed capital as an indicator of 

physical capital are employed in the first step as shown in the equation 3. As the second and third 

steps, redistribution and income inequality measures are included in the model respectively. In the 

last step, some control variables regarding human development, namely, life expectancy, fertility 
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rate, democracy index, and the rule of law index, are included in the model. For choosing the 

correct model specification method in terms of panel data analysis, The Hausman specification 

test that aims to see the individual effects in the model is employed. Based on the Hausman test 

result, fixed effect regression is chosen for all models, which can be seen in detail in the Appendix 

1 and 2. Table 3 shows the results of these 4 models with the absolute redistribution as the 

redistribution measure included in the models. 
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Table 3. The Effect of Absolute Redistribution On Growth With Fixed Effect Model  

Dependent variable: log GDP per capita growth 

Variables        1 2          3      4 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

                                      

Absolute Redis 

               

                 

Gini after tax 

            

                    

Democracy   

    

                                   

lnLife expectancy 

   

                                  

lnFertility rate  

 

 

Rule of law 

 

constant 

 

  -0.309 

  (0.005)*** 

 

 -1.328 

 (0.171) 

 

 -0.000 

 (0.013)** 

   

 0.702 

 (0.000)*** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       0.442 

      (0.00)*** 

-0.019 

(0.114) 

 

 -1.483 

(0.125) 

 

-0.000 

(0.052)* 

 

0.691 

(0.000)*** 

 

 -0.009 

(0.033)** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.456 

(0.000)*** 

-0.017 

(0.14) 

 

-1.311 

(0.172) 

 

-0.000 

(0.04)** 

 

0.689 

(0.00)**** 

 

-0.008 

(0.05)** 

 

-0.008 

(0.03)** 

 

 

 

 

 

 

 

 

 

 

 

 

0.680 

(0.00)*** 

0.060 

(0.003)*** 

 

 -1.720 

(0.08)* 

 

-0.000 

(0.9) 

 

0.655 

(0.000)*** 

 

-0.003 

(0.4) 

 

-0.006 

(0.09)* 

 

-0.126 

(0.06)* 

 

 -1.450 

(0.000)*** 

 

0.000 

(0.9) 

  

0.113 

(0.2) 

5.993 

(0.00)*** 

Observation 

 

Countries 

 

R-squared 

 

 

F test 

         232 

         15 

 0.85(0.00)*** 

     

319.99(0.00)*** 

 

232 

15 

 

0.86(0.00)*** 

 

  

261.22 

(0.00)*** 

232 

 

 15 

 

0.86(0.00)*** 

 

 

222.08 

(0.00)*** 

232 

 

15 

 

0.87(0.00)*** 

 

 

151.49 

(0.00)*** 

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the 

Economist Intelligence Unit (EIU) *p<0.1, **p<0.05, ***p<0.01  
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The fixed-effect models fits the data well with respect to significant R-square and F test values. 

Column (1) indicates that in the case of log zero GDP per capita income, zero population growth, 

zero years of schooling, log zero gross fixed capital formation, log GDP per capita growth is 

expected to increase (0.442) units (p<0.01). For 1% increase in log GDP per capita income, the 

log GDP per capita growth is expected to decrease (-0.309) %, holding all other variables constant 

(p<0.01). log GDP per capita income and secondary school enrolment seem to have a negative and 

significant impact while log gross fixed capital formation effects GDP per capita income growth 

positively and siginificantly. Population growth is found to be statistically insignificant. Stepwise 

inclusion of the absolute redistribution and Gini coefficient in the model (2) and (3) respectively 

does not change the signs and the powers of these explanatory variables initially belonged in the 

baseline growth model. In model (3), one unit increase in absolute redistribution decreases GDP 

per capita growth by about 0.8 %, and GDP per capita growth decreases by 0.8% for one unit 

increase in Gini after tax and transfer. In model (4), 1 unit increase in Gini after tax and transfer 

decreases GDP per capita growth by 0.6%. Model (2) shows the negative and statistically 

significant impact of absolute redistribution on the GDP per capita growth while in model (3), 

absolute redistribution and Gini after taxes and transfers seem to have significant and negative 

effects on GDP per capita growth. With the inclusion of the human development indicators in the 

model (4), population growth has a significantly significant negative impact on GDP per capital 

income growth and the secondary school enrolment becomes statistically insignificant. In the 

extended model (4), absolute redistribution becomes statistically insignificant while the Gini 

coefficient still have a decreasing effect on economic  growth, but the magnitude of the coefficient 

decreases slightly. In model (4), democracy index and life expectancy have statistically significant 

negative impacts on GDP per capital income growth, fertility rate and rule of law index have no 

statistically significant impacts on the depended variable. Therefore, absolute income 

redistribution has negative impact on GDP per capita income growth alone itself and together with 

the income inequality with the exception of the extended model with human development 

variables.  
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Table 4. The Effect of Relative Redistribution on Growth with Fixed Effect Model  

Dependent variable: lnGDP per capita growth 

 

Variables        1 2          3      4 

lnGDP per capita 

income 

 

Population growth 

 

 

Secondary school 

enrolment  

                                       

lnGross fixed 

capital formation 

                                      

Relative Redis 

      

                          

Gini after tax 

            

                    

Democracy   

    

                                   

lnLife expectancy 

   

                                  

lnFertility rate  

 

 

Rule of law 

 

constant 

 

  -0.309 

  (0.005)*** 

 

  -1.328 

 (0.171) 

 

 -.0007 

 (0.013)** 

   

 0.702 

 (0.000)*** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       0.442 

     (0.00)*** 

     -0.030 

     (0.008)*** 

 

      -1.355 

     (0.166) 

 

      -0.000 

      (0.016)** 

 

        0.701 

      (0.000)*** 

 

      -0.000 

      (0.803) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.440 

(0.002)*** 

      -0.020 

      (0.076)* 

 

      -1.296 

     (0.178) 

 

    -0.000 

     (0.03)** 

 

     0.691 

    (0.00)*** 

 

     -0.005 

      (0.09)* 

 

       -0.013 

       (0.004)*** 

 

 

 

 

 

 

 

 

 

 

 

 

0.921 

(0.00)*** 

0.060 

(0.003)*** 

 

-1.730 

(0.07)* 

 

-0.000 

(0.97) 

 

0.654 

(0.00)*** 

 

-0.002 

(0.4) 

 

-0.008 

(0.06)* 

 

-0.126 

(0.06)* 

 

-1.458 

(0.00)*** 

 

0.000 

(0.9) 

 

 0.114 

  (0.2) 

6.132 

(0.00)*** 

Observation 

 

Countries 

 

R-squared 

 

F test 

         232 

         15 

      0.85(0.00)** 

  319.9(0.00)*** 

 

      232 

         15 

0.85(0.00)*** 

254.88(0.00)*** 

232 

15 

 

0.86(0.00)*** 

 

221.11(0.00)*** 

232 

 

15 

 

0.87(0.00)*** 

 

151.57 (0.00)*** 

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the 

Economist Intelligence Unit (EIU) *p<0.1, **p<0.05, ***p<0.01 
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Table 4 shows the results of the four step estimations with the relative redistribution included in 

the models as the redistribution measure. The fixed-effect model seems to be a good fit for the 

results according to the goodness of fit measures. Inclusion of the relative redistribution does not 

make any differences in the signs and significance of the baseline growth model variables as in 

case of the absolute redistribution. In model (3), 1 unit increase in relative redistribution decreases 

GDP per capita by 0.5% and GDP per capita growth decreases 1.3% for a one unit additional 

increase in Gini after tax and transfer. In model (4), 1% increase in relative redistribution decreases 

GDP per capita growth by about 0.002 but this coefficient is statistically insignificant, and GDP 

per capita decreases by 0.8% for every one unit increase in Gini after tax and transfer.  In model 

(2), relative redistribution is statistically insignificant. However, when relative redistribution is 

included in the model along with the income inequality, these two measures seem to have a 

statistically significant negative impact on the GDP per capita income growth. Extending the 

model (3) with the human development indicators makes the relative redistribution statistically 

insignificant and leave the effect of the Gini coefficient unchanged as it can be seen in the column 

(4) which is model (4). In the extended model (4), the impact of the human development indicators 

is the same as those in the extended model with absolute redistribution. Democracy index and life 

expectancy have statistically significant negative impacts while the rule of law index and fertility 

rates are insignificant in the model (4). Therefore, relative distribution is statistically insignificant 

alone and in the extended model (4), while it has a negative significant impact when it added to 

model with the income inequality. The impact of the income inequality on the per capita GDP 

growth is significantly negative in model (3) and model (4).  
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6. Conclusion 

There is complex relationship between income redistribution, inequality, and economic growth. 

Income redistribution through tax and transfer contribute to decrease income inequality, which can 

also harm the economic growth. Redistributive policies through investment in education and health 

care can also promote economic stability and social mobility while increasing income levels. On 

the other hand, redistribution reduces efficiency, discourage work incentives, and hinder the 

innovation and productivity. 

As explained by Gründler and Scheuermeyer (2015), in developing and middle-income countries, 

there are negative impacts of inequality on economic growth. Potential negative impacts of 

inequality is serious due to imperfections in the capital market and the limited welfare system. 

There is no significant association between inequality and growth in OECD and high-income 

countries, where opportunities are spread fairly on average. it is also indicated that tax and transfer 

redistribution contributes to economic growth in poor countries, while it reduces it in wealthy 

countries.  

In the model employed in this study, a four steps equation system is estimated by using panel data 

analysis with fixed effects models, with the annual data from 2001 to 2017 for the 15 selected 

OECD countries. In the first step, income level measured by log GDP per capita income, 

population growth, secondary school enrolment for human capital, and log gross fixed capital 

formation for physical capital are employed to estimate the log growth of per capita income in the 

baseline growth model. In the second step, a redistribution measure which is absolute redistribution 

for the first set of estimates and relative distribution for the second set of estimates is introduced 

in the model. In the third step, Gini for disposable income is introduced in the model. In the final 

step, four human development control variables, namely log life expectancy, log fertility rate, 

democracy index, and rule of law index, are employed in the model.  

In the first set of estimations where the absolute redistribution is employed as the income 

redistribution measure, absolute income redistribution has negative impact on GDP per capita 

income growth alone itself in model (2) and together with the income inequality in model (3) with 

the exception of the extended model with human development variables where the absolute 

redistribution is statistically insignificant. Income inequality has significant negative impact on 
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economic growth in the models. Population growth is statistically insignificant in the first set of 

models while it has significant negative impact on economic growth in the extended model with 

human development variables.  Secondary school enrollment has significant negative impact on 

economic growth in baseline growth model and in model (2) and model (3) that contain the relative 

redistribution and relative redistribution with income inequality respectively, while it is 

statistically insignificant in the model (4). Democracy and life expectancy are the only statistically 

significant human development variables which both negatively impact the economic growth.  

In the second set of estimations where the relative redistribution in employed as the income 

redistribution measure, relative redistribution is statistically insignificant when it is added to the 

growth model alone itself. However, when relative redistribution is included in the model along 

with the income inequality in model (3), these two measures seem to have a statistically significant 

negative impact on the GDP per capita income growth. Extending the model (3) with the human 

development indicators makes the relative redistribution statistically insignificant and leave the 

effect of the Gini coefficient unchanged. Results regarding the human development indicators, 

population growth and secondary school enrolment are the same as those in the extended model 

with absolute redistribution. Democracy index and life expectancy have statistically significant 

negative impacts while the rule of law index and fertility rates are statistically insignificant. 

Population growth is only statistically significant in model (4) with a negative impact while the 

secondary school enrollment has significant negative impact in all models except model (4) where 

it is statistically insignificant.  

Although the results regarding negative impacts of income redistribution and income inequality 

on economic growth in OECD countries are compatible with the existent literature that shows the 

same behavior in developed countries, they point out the necessity of formulating new 

redistribution policies that can foster economic growth and more evenly distributed income at the 

same time. Although the results of this study are far from being generalizable for the all OECD 

countries since the number of the OECD countries included in this study is limited due to the 

limited data availability for the selected variables, the analysis can be retrieved with a wider 

country coverage and by categorizing the OECD countries with respect to their income levels in 

the future studies. 

 



39 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                          References 

 

Abugamea, G. (2017). Munich Personal RePEc Archive The impact of Education on Economic 

Growth in Palestine : 1990-2014. MPRA Paper, 89749, 1990–2014. 

Adams, R. H. (2003). Economic Growth, Inequality, and Poverty Findings from a New Data Set, 

The World Bank Poverty Reduction and Economic Management Network Poverty Reduction 

Group. February. http://econ.worldbank.org. 



40 
 

Adinde, C. S. (2017). The Impact of Income Inequality On Economic Growth : A Case Study On 

The Impact of Income Inequality On Economic Growth : A Case Study On Nigeria Chisom 

Stephannie Adinde. King’s College London, October, 52. 

https://doi.org/10.13140/RG.2.2.33809.74084 

Akhmad, Alyas, & Amir. (2010). The Effect of Economic Growth on Poverty in Eastern Europe. 

Zarządzanie Publiczne, 9(4), 20–26. https://doi.org/10.9790/5933-0904022026 

Akindele, O. O. (2010). the Causal Relationship Between Capital Formation and Economic 

Growth: the Nigerian Experience. January 2010, 1–19. 

https://doi.org/10.13140/RG.2.2.16219.26405 

Akinwande, A., Salaudeen, B., & Olorunfemi, Y. (2012). The role of population on economic 

growth and development : evidence from developing countries The Role of Population on 

Economic Growth and Development : Evidence from Developing Countries ATANDA , 

Akinwande Abdulmaliq AMINU , Salaudeen Babatunde ALIMI ,. 37966. 

Alesina, Alberto, & Rodrik, D. (1994). Distributive politics and economic growth. Quarterly 

Journal of Economics, 109(2), 465–490. https://doi.org/10.2307/2118470 

Ali, G. (2017). Gross Fixed Capital Formation & Economic Growth of Pakistan. Impact 

Journals, 1(2), 25–34. http://www.impactjournals.us/download/archives/1-8-1454745799-

3.hum-GROSS FIXED CAPITAL FORMATION  ECONOMIC GROWTH _1_.pdf 

Arjona, R., Ladaique, M., & Pearson, M. (2003). Social Protection and Growth. OECD 

Economic Studies, 2002(2), 7–45. https://doi.org/10.1787/eco_studies-v2002-art8-en 

Asghar, N., Rehman, H., & Nadeem, M. (2016). SORTING OUT SYNERGY AMONG 

INEQUALITY , REDISTRIBUTION AND ECONOMIC GROWTH : RECENT EVIDENCE 

FROM SELECTED ASIAN. XII(I), 173–192. 

Biswas, S., Chakraborty, I., & Hai, R. (2017). Income Inequality, Tax Policy, and Economic 

Growth. SSRN Electronic Journal, 63. https://doi.org/10.2139/ssrn.2595524 

Boadway, R., & Keen, M. (1999). REDISTRIBUTION. Angewandte Chemie International 

Edition, 6(11), 951–952., 983. 



41 
 

Boucekkine, R., & Diene, B. (2007). A closer look at the relationship between life expectancy 

and. 1–39. 

Castelló-climent, A. (2007). Inequality and Growth in Advanced Economies : An. 

Çepni, O., Gupta, R., & Lv, Z. (2020). Threshold effects of inequality on economic growth in the 

US states: the role of human capital to physical capital ratio. Applied Economics Letters, 

27(19), 1546–1551. https://doi.org/10.1080/13504851.2019.1696449 

Cervellati, M., Sunde, U., & Cervellati, M. (2009). The Role of the Demographic Transition Life 

Expectancy and Economic Growth : The Role of the Demographic Transition. 4160. 

Chris Brooks. (2008). Introductory Econometrics for Finance. 

Cooray, A. (2010). University of Wollongong Economics Working Paper Series 2010. December. 

Dabús, C., Nacional, U., Delbianco, F., & Nacional, U. (2014). Income Inequality and Economic 

Growth Revisited . A Note Ma Ángeles Caraballo , University of Seville ( Spain ), 

mcaraba@us.es. 1992. 

Davoud Mahmoudinia, Kondelaji, M. H. H., & Jafari, S. (2020). he Causality Relationship 

between Population Growth, 12Economic Growth and Capital Stock in OIC Countries and 

Its Policy Aspects. 1(2), 117–132. 

Doucouliagos, H., & Ulubasoglu, M. (2017). Democracy and Economic Growth. Journal of 

Business Management & Economics, 5(6), 1–39. 

https://doi.org/10.15520/jbme.2017.vol5.iss6.257.pp14-24 

Dritsakis, N., Varelas, E., & Adamopoulos,  a. (2006). The main determinants of economic 

growth: An empirical investigation with Granger causality analysis for Greece. European 

Research Studies …, IX, 1–22. http://www.ersj.eu/repec/ers/papers/06_34_p4.pdf 

Fox, J., Klüsener, S., & Myrskylä, M. (2015). A Changing Relationship between Fertility and 

Economic Development at the Sub- national Regional Level ? Theoretical Considerations 

and Empirical Evidence from 258 European regions. 49(0), 1–33. 

Galor, O., & Moav, O. (2004). of to Capital the Accumulation : Inequality and. Review of 

Economic Studies, 1001–1026. 



42 
 

Gerhart, P. M. (2013). An Overview of the Theory. Property Law and Social Morality, 46–61. 

https://doi.org/10.1017/cbo9781139035187.004 

Greene, W. H. (2012). Econometric Analysis. https://doi.org/10.4236/gep.2015.310006 

Gumus, S., & Kayhan, S. (2012). The relationship between economic growth and school 

enrolment rates: Timee series evidence from Turkey. Educational Policy Analysis and 

Strategic Research, 7(1), 24. 

Heshmati, A., & Kim, N.-S. (2017). Discussion Paper Series The Relationship between 

Economic Growth and Democracy : Alternative Representations of Technological Change 

The Relationship between Economic Growth and Democracy : Alternative Representations 

of Technological Change Almas Heshmat. 10880. 

Kandek, B., Kajling Jönköping, V., Kajling, V., Mellander, C., & Lappi, E. (2017). Income 

Inequality and Economic Growth What relation does regional inequality have with local 

economic growth in US metropolitan areas? Title: Income Inequality and Economic 

Growth. International Economics and Policy, May. http://hj.diva-

portal.org/smash/get/diva2:1112925/FULLTEXT01.pdf 

Keefer, P., & Knack, S. (2002). Social Polarization, Political Institutions, and Country 

Creditworthiness. Collective Choice, October, 165–186. https://doi.org/10.1007/978-3-540-

24711-1_10 

Klaus Gründler, & Scheuermeyer, P. (2015). www.econstor.eu. 

Knowles, S. (2005). Inequality and economic growth: The empirical relationship reconsidered in 

the light of comparable data. Journal of Development Studies, 41(1), 135–159. 

https://doi.org/10.1080/0022038042000276590 

Kuhe, D. A. (2013). The impact of population growth on economic development in Nigeria. 

Middle East Journal of Scientific Research, 18(4), 483–491. 

https://doi.org/10.5829/idosi.mejsr.2013.18.4.12404 

Lach, Ł., & AGH. (2013). Munich Personal RePEc Archive Fixed capital and long run 

economic growth : evidence from Poland. 52280. 



43 
 

Lahouij, H. (2017). The Effects of Income inequality on Economic Growth Evidence from 

MENA Countries. 2017 Awards for Excellence in Student Research and Creative Activity, 

26. 

http://thekeep.eiu.edu/lib_awards_2017_docshttp://thekeep.eiu.edu/lib_awards_2017_docs/

4 

Larsen, M. D. (2006). Longitudinal and Panel Data: Analysis and Applications in the Social 

Sciences. Journal of the American Statistical Association, 101(473), 402–402. 

https://doi.org/10.1198/jasa.2006.s88 

Leoni, Pollan, T., & Wolfgang. (2006). The impact of inequality. Social Research, 73(2), 711–

732. https://doi.org/10.2307/j.ctt9qgz3s.16 

Maestas, N., Mullen, K., & Powell, D. (2016). The Effect of Population Aging on Economic 

Growth, the Labor Force and Productivity. The Effect of Population Aging on Economic 

Growth, the Labor Force and Productivity. https://doi.org/10.7249/wr1063-1 

Mahumud, R. A., Rawal, L. B., Hossain, G., Hossain, R., & Islam, N. (2013). Impact of Life 

Expectancy on Economics Growth and Health Care Expenditures : A Case of Bangladesh. 

1(4), 180–186. https://doi.org/10.13189/ujph.2013.010405 

Mamingi, N., & Perch, J. (2013). Population Growth and Economic Growth / Development : An 

Empirical Investigation for Barbados. 4(4), 93–106. 

Maneejuk, P., & Yamaka, W. (2021). The impact of higher education on economic growth in 

asean-5 countries. Sustainability (Switzerland), 13(2), 1–28. 

https://doi.org/10.3390/su13020520 

Meyer, D. F., & Sanusi, K. A. (2019). A Causality Analysis of the Relationships Between Gross 

Fixed Capital Formation, Economic Growth and Employment in South Africa. Studia 

Universitatis Babes-Bolyai Oeconomica, 64(1), 33–44. https://doi.org/10.2478/subboec-

2019-0003 

Ncube, M., Anyanwu, J. C., & Hausken, K. (2014). Inequality, Economic Growth and Poverty in 

the Middle East and North Africa (MENA). African Development Review, 26(3), 435–453. 

https://doi.org/10.1111/1467-8268.12103 



44 
 

Nowak, A. Z., & Dahal, G. (2016). the Contribution of Education To Economic Growth: 

Evidence From Nepal. International Journal of Economic Sciences, V(2), 22–41. 

https://doi.org/10.20472/es.2016.5.2.002 

Okun, M. (1975). Equality Efficiency - the big trade-off. 

Onyinye, N., Idenyi, O., & Ifeyinwa, A. (2017). Effect of Capital Formation on Economic 

Growth in Nigeria. Asian Journal of Economics, Business and Accounting, 5(1), 1–16. 

https://doi.org/10.9734/ajeba/2017/36075 

Ozpolat, A., Guven, G. G., Ozsoy, F. N., & Bahar, A. (2016). Does Rule of Law Affect 

Economic Growth Positively? Research in World Economy, 7(1). 

https://doi.org/10.5430/rwe.v7n1p107 

Papadimitriou,  dimitri b., Nikiforos, M., & Zezza, G. (2019). Can redistribution help build a 

more stable economy? Real World Economic Review, 88, 108–129. 

Pavelescu, A. F. (2000). Gross Capital Formation and Economic Growth During Early 2000 ’ S 

in Eu-Member and Candidates. 1–12. 

Peter, A., & Bakari, I. H. (2018). Impact of Population Growth on Economic Growth in Africa: 

A Dynamic Panel Data Approach (1980 -2015). Pakistan Journal of Humanities and Social 

Sciences, 6(4), 412–427. https://doi.org/10.52131/pjhss.2018.0604.0055 

Peterson, E. W. F. (2017). The role of population in economic growth. SAGE Open, 7(4). 

https://doi.org/10.1177/2158244017736094 

Pollan, T. L. and W. (2017). Assessing the Impact of Income Inequality on Economic Growth. 

The Indian Economic Journal, 65(1–4), 1–26. https://doi.org/10.1177/0019466217727811 

Prettner, K., Bloom, D. E., & Strulik, H. (2012). P ROGRAM ON THE G LOBAL Working Paper 

Series Declining fertility and economic well-being : do education and health ride to the 

rescue ? Declining fertility and economic well-being : do education and health ride to the 

rescue ? 84. 

Rabnawaz, A. (2015). Corruption , Inequality and Economic Growth Corruption , Inequality and 

Economic Growth. 5(September), 8. 



45 
 

Rawls, J. (1971). Revise-d edition. Health (San Francisco), 1, 8153. 

Seo, H. J., Kim, H., & Lee, Y. S. (2020). The dynamic relationship between inequality and 

sustainable economic growth. Sustainability (Switzerland), 12(14), 1–16. 

https://doi.org/10.3390/su12145740 

Thewissen, S. H. (2012). Is it the income distribution or redistribution that affects growth ? 

Stefan H . Thewissen L e i d e n U n i v e r s i t y Correspondence to. 

Thuku, G. K., Pau, G., & Almad, O. (2016). THE IMPACT OF POPULATION CHANGE ON 

ECONOMIC GROWTH IN KENYA. International Journal of Gender and 

Entrepreneurship, 8(1), 90–96. https://doi.org/10.1108/IJGE-11-2015-0040 

Topolewski, Ł. (2020). The impact of income inequalities on economic growth. Ekonomia i 

Prawo, 19(2), 355. https://doi.org/10.12775/eip.2020.024 

Torres-Reyna, O. (2007). Panel Data Analysis Fixed and Random Effects using Stata (v. 4.2). 

December. http://dss.princeton.edu/training/ 

Trau, R. (2012). Redistribution for Growth? Library.Fes.De. http://library.fes.de/pdf-

files/bueros/china/09278-20150526.pdf 

Tvaronavičius, V., & Tvaronavičiene, M. (2008). Role of fixed investments in economic growth 

of country: Lithuania in European context. Journal of Business Economics and 

Management, 9(1), 57–64. https://doi.org/10.3846/1611-1699.2008.9.57-64 

Vo, D., Nguyen, T., Tran, N., & Vo, A. (2019). What Factors Affect Income Inequality and 

Economic Growth in Middle-Income Countries? Journal of Risk and Financial 

Management, 12(1), 40. https://doi.org/10.3390/jrfm12010040 

Wang, C., Caminada, K., & Goudswaard, K. (2012). The redistributive effect of social transfer 

programmes and taxes: A decomposition across countries. International Social Security 

Review, 65(3), 27–48. https://doi.org/10.1111/j.1468-246X.2012.01435.x 

Wanyangathi, M. A. (2016). University of Nairobi School of Economics Income Inequality and 

Economic Growth in Kenya. 1–31. 

Weisstanner, D. (2020). www.econstor.eu. Econstor Make Your Publications Visible. A, 48. 



46 
 

Wittry, S. B. U. and M. (2013). 済無No Title No Title. Journal of Chemical Information and 

Modeling, 53(9), 1689–1699. 

Zaremba, L. S., & Smoleński, W. H. (2000). Optimal portfolio choice under a liability constraint. 

Annals of Operations Research, 97(1–4), 131–141. https://doi.org/10.1023/A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 

 

Appendix 1.   Models with Absolute Variable 

Baseline model 
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            Variables           Fixed effect model          Random effect model 

 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital 

formation 

                                      

Constant  

 

   -0.309 

  (0.005)*** 

 

   -1.328 

   (0.171) 

 

  -0.000 

  (0.013) ** 

   

   .702 

  (0.000) *** 

 

    0.442 

    (0.00)*** 

0.000 

 (0.9) 

 

              -1.703 

(0.002) *** 

 

-0.000 

(0.142) 

 

               0.701 

               (0.000) *** 

  

               0.035 

               (0.213) 

Observation 

 

Countries 

 

R-squared 

 

F stat 

 

Wald test 

 

         232 

         15 

    0.85(0.00) *** 

    319.99(0.00) *** 

232 

 

15 

 

0.84(0.00) *** 

 

           1276.72(0.00) *** 

Sources: author’s calculation using data from World Bank 

*p<0.1, **p<0.05, ***p<0.01  

 

 

 

 

 

 

 

 Hausman Test for the Baseline Model 

 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 
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lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

-0.030 

 

 

-1.328 

 

 

-0.000 

 

0.702 

0.000 

 

 

-1.703 

 

 

-0.000 

 

0.701 

-0.031 

 

 

0.375 

 

 

-0.000 

 

0.001 

0.010 

 

 

0.799 

 

 

0.000 

 

0.003 

             b = consistent under Ho and Ha; obtained from xtreg 

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

        Test:  Ho:  difference in coefficients not systematic 

 

                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

                          =       14.72 

                          Prob>chi2 =      0.0053 
Sources: author’s calculation using data from World Bank  

  

 

 

 

 

 

 

 

 

 

 

  Models with Absolute Redistribution 

 

Variable  Fixed effect Random effect 
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lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital formation 

                                      

 

Absolute redistribution 

 

 

constant 

 

-0.019 

(0.114) 

 

-1.483 

(0.125) 

 

-0.000 

(0.052)* 

 

0.691 

(0.000)*** 

 

-0.009 

(0.033)** 

 

0.456 

(0.000)*** 

0.000 

(0.811) 

 

 

-1.809 

(0.015)** 

 

-0.000 

(0.248) 

 

0.701 

(0.000)*** 

 

-0.000 

(0.831) 

 

0.0311 

(0.384) 

Observation 

 

Countries 

 

R-squared 

 

F stat  

 

Wald test 

232 

 

15 

 

0.8604(0.00)*** 

 

261.22(0.00)*** 

232 

 

15 

 

0.84(0.00)*** 

 

 

 

1271.40(0.00)*** 

Sources: author’s calculation using data from SWIID and  World Bank 

*p<0.1, **p<0.05, ***p<0.01 

 

 

 

 

 

 

 

Hausman Test for the Absolute Redistribution 

 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 
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lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

 

 

Absolute 

redistribution 

-0.019 

 

 

-1.483 

 

 

-0.000 

 

0.691 

 

 

 

 

-0.009 

0.000 

 

 

-1.809 

 

 

-0.000 

 

0.701 

 

 

 

 

-0.000 

-0.020 

 

 

0.326 

 

 

-0.000 

 

-0.009 

 

 

 

 

-0.009 

0.011 

 

 

0.632 

 

 

0.000 

 

0.006 

 

 

 

 

0.004 

  b = consistent under Ho and Ha; obtained from xtreg 

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

 

Test:  Ho:  difference in coefficients not systematic 

 

                                 chi2(5) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

                          =       19.77 

                                  Prob>chi2 =      0.0014 
Sources: author’s calculation using data from SWIID and  World Bank 
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Models with Absolute Redistribution and Gini After Tax and Transfer 

Variable  Fixed effect Random effect 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital formation 

                                      

 

Absolute redistribution 

 

 

Gini after tax and transfer 

 

 

constant 

 

-0.017 

(0.14) 

 

-1.311 

(0.172) 

 

-0.000 

(0.04)** 

 

0.689 

(0.00)*** 

 

-0.008 

(0.05)** 

 

-0.008 

(0.03)** 

 

0.680 

(0.00)*** 

0.001 

(0.636) 

 

-1.883 

(0.012)** 

 

-0.000 

(0.175) 

 

0.698 

(0.000)*** 

 

-0.001 

(0.387) 

 

-0.001 

(0.327) 

 

0.074 

(0.190) 

Observation 

 

Countries 

 

R-squared 

 

F stat  

 

Wald test 

232 

 

15 

 

0.86(0.00)*** 

 

222.08(0.00)*** 

232 

 

15 

 

0.85(0.00)*** 

 

 

 

1272.14(0.00)*** 

 Sources: author’s calculation using data from SWIID and  World Bank  

*p<0.1, **p<0.05, ***p<0.01 
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Hausman Test for Absolute Redistribution Gini After Tax and Transfer 

 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment  

                                       

LnGross fixed 

capital formation 

 

 

Absolute 

redistribution 

 

Gini after tax and 

transfer 

-0.017 

 

 

-1.311 

 

 

-0.000 

 

0.689 

 

 

 

-0.008 

 

 

-0.008 

0.001 

 

 

-1.883 

 

 

-0.000 

 

0.698 

 

 

 

-0.001 

 

 

-0.001 

-0.019 

 

 

0.572 

 

 

-0.000 

 

-0.008 

 

 

 

-0.007 

 

 

-0.007 

0.011 

 

 

0.633 

 

 

0.000 

 

0.005 

 

 

 

0.004 

 

 

0.004 

  

 
Sources: author’s calculation using data from SWIID and  World Bank 

 

 

 

 

 

 

  

 

 

 



53 
 

Extended Models with Absolute Variables 

Variable  Fixed effect Random effect 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital formation 

                                      

 

Absolute redistribution 

 

 

Gini after tax and transfer 

 

 

democracy 

 

 

 

lnlifeexpectancy 

 

 

lnfertility rate 

 

 

rule of law 

 

constant 

0.060 

(0.003)*** 

 

 -1.720 

(0.08)* 

 

-0.000 

(0.9) 

 

0.655 

(0.000)*** 

 

-0.003 

(0.4) 

 

-0.006 

(0.09)* 

 

-0.126 

(0.06)* 

 

 -1.450 

(0.000)*** 

 

0.000 

(0.9) 

  

0.113 

(0.2) 

5.99 

(0.00)*** 

0.007 

(0.180) 

 

-1.327 

(0.128) 

 

-0.000 

(0.352) 

 

0.678 

(0.000)*** 

 

-0.000 

(0.998) 

 

-0.001 

(0.185) 

 

-0.063 

(0.228) 

 

-0.592 

(0.000)*** 

 

-0.042 

(0.063)* 

 

0.031 

(0.515) 

2.654 

(0.000)*** 

Observation 

 

Countries 

 

R-squared 

 

F test  

 

Wald test 

232 

 

15 

 

0.87(0.00)*** 

151.49(0.00)*** 

232 

 

15 

 

 

0.86(0.00)*** 

 

 

1410.21(0.00)*** 

Sources: author’s calculation using data from OECD database, SWIID, the World Bank, and the Economist 

Intelligence Unit (EIU) 

*p<0.1, **p<0.05, ***p<0.0
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Hausman Test for Extended Models 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

 

 

Absolute 

redistribution 

 

Gini after tax and 

transfer 

 

Democracy 

 

lnLife expectancy 

 

lnFertility rate 

 

Rule of law 

0.060 

 

 

-1.720 

 

 

-0.000 

 

0.655 

 

 

 

-0.003 

 

 

-0.006 

 

 

-0.126 

 

-1.450  

 

0.000 

 

0.113 

0.007 

 

 

-1.327 

 

 

-0.000 

 

0.678 

 

 

 

-0.000 

 

 

-0.001 

 

 

-0.063 

 

-0.592 

 

-0.042 

 

0.031 

0.053 

 

 

-0.392 

 

 

0.000 

 

-0.023 

 

 

 

-0.003 

 

 

-0.004 

 

 

-0.062 

 

-0.858 

 

0.043 

 

0.081 

0.020 

 

 

0.521 

 

 

0.000 

 

0.008 

 

 

 

0.004 

 

 

0.003 

 

 

0.046 

 

0.287 

 

0.056 

 

0.093 

  
Sources: author’s calculation using data from the OECD database, SWIID, World Bank, and the Economist 

Intelligence Unit (EIU) 
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Appendix 2. Models With Relative Redistribution 

 

Models with Relative Redistribution 

 

Variable  Fixed effect Random effect 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital formation 

                                      

 

Relative redistribution 

 

 

Constant 

      -0.030 

     (0.008)*** 

 

      -1.355 

     (0.166) 

 

      -0.000 

      (0.016)** 

 

        0.701 

      (0.000)*** 

 

      -0.000 

      (0.803) 

 

      0.440 

      (0.002)*** 

-0.000 

(0.889) 

 

-1.563 

(0.030)** 

 

-0.000 

(0.163) 

 

0.701 

(0.000)*** 

 

0.000 

(0.761) 

 

0.042 

(0.236) 

Observation 

 

Countries 

 

R-squared 

 

F test  

 

Wald test 

 

      232 

         15 

0.85(0.00)*** 

254.88 (0.00)*** 

232 

 

15 

 

0.84(0.00)*** 

 

 

 

1271.71 (0.00)*** 

Sources: author’s calculation using data from SWIID and World Bank 

*p<0.1, **p<0.05, ***p<0.01  
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Hausman Test for Relative Redistribution 

 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

 

 

Relative 

redistribution 

-0.030 

 

 

-1.355 

 

 

-0.000 

 

0.701 

 

 

 

-0.000 

-0.000 

 

 

-1.563 

 

 

-0.000 

 

0.701 

 

 

 

0.000 

-0.029 

 

 

0.207 

 

 

-0.000 

 

0.000 

 

 

 

-0.000 

0.010 

 

 

0.666 

 

 

0.000 

 

0.004 

 

 

 

0.002 

    b = consistent under Ho and Ha; obtained from xtreg 

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

 

                  chi2(5) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

                          =       15.34 

                Prob>chi2 =      0.0090 

 
Sources: author’s calculation using data from SWIID and World Bank 
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Models with Gini After Tax and Transfer 

Variable  Fixed effect Random effect 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment  

                                       

 

lnGross fixed capital formation 

                                      

 

Relative redistribution 

 

 

Gini after tax and transfer 

 

 

constant 

 

      -0.020 

      (0.076)* 

 

      -1.296 

     (0.178) 

 

    -0.000 

     (0.03)** 

 

     0.691 

    (0.00)*** 

 

     -0.005 

     (0.09)* 

 

     -0.013 

     (0.004)*** 

 

     -0.921 

    (0.00)*** 

 

 

0.000 

(0.853) 

 

-1.700 

(0.025)** 

 

-0.000 

(0.152) 

 

0.699 

(0.000)*** 

 

-0.000 

(0.706) 

 

-0.000 

(0.579) 

 

0.077 

(0.290) 

Observation 

 

Countries 

 

R-squared 

 

F test  

 

 

Wald test 

232 

15 

 

0.86(0.00)*** 

 

221.11(0.00)*** 

232 

 

15 

 

0.85(0.00)*** 

 

 

 

 

1268.12(0.00)*** 
 Sources: author’s calculation using data from SWIID and World Bank  

*p<0.1, **p<0.05, ***p<0.01  
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Hausman Test for Models with Gini After Tax and Transfer 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

 

 

Relative 

redistribution 

 

Gini after tax and 

transfer 

-0.020 

 

 

-1.296 

 

 

-0.000 

 

0.691 

 

 

 

-0.005 

 

 

 -0.013 

0.000 

 

 

-1.700 

 

 

-0.000 

 

0.699 

 

 

 

-0.000 

 

 

-0.000 

-0.021 

 

 

0.403 

 

 

-0.000 

 

-0.008 

 

 

 

-0.005 

 

 

-0.012 

0.010 

 

 

0.620 

 

 

0.000 

 

0.005 

 

 

 

0.003 

 

 

0.004 

 b = consistent under Ho and Ha; obtained from xtreg 

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

  Test:  Ho:  difference in coefficients not systematic 

 

                  chi2(6) = (b-B)'[(V_b-V_B) ^(-1)] (b-B) 

                          =       22.95 

                Prob>chi2 =      0.0008 

 
Sources: author’s calculation using data from SWIID and World Bank 

 

 

 

 

 

 

 

 



59 
 

Extended Models with Relative Redistribution 

Variable  Fixed effect Random effect 

lnGDP per capita income 

 

 

Population growth 

 

 

Secondary school enrolment 

                                       

 

lnGross fixed capital formation 

                                      

 

Relative redistribution 

 

 

Gini after tax and transfer 

 

 

democracy 

 

 

 

lnlife expectancy 

 

 

lnfertility rate 

 

 

rule of law 

 

constant 

0.060 

(0.003)*** 

 

-1.730 

(0.07)* 

 

-0.000 

(0.97) 

 

0.654 

(0.00)*** 

 

-0.002 

(0.4) 

 

-0.008 

(0.06)* 

 

-0.126 

(0.06)* 

 

-1.458 

(0.00)*** 

 

0.000 

(0.9) 

 

 0.114 

  (0.2) 

6.132 

(0.00)*** 

0.006 

(0.238) 

 

-1.222 

(0.165) 

 

-0.000 

(0.323) 

 

0.678 

(0.000)*** 

 

0.000 

(0.812) 

 

-0.001 

(0.443) 

 

-0.062 

(0.241) 

 

-0.601 

(0.000)*** 

 

-0.041 

(0.071)* 

 

0.027 

(0.576) 

2.682 

(0.000)*** 

Observation 

 

Countries 

 

R-squared 

 

F test 

 

Wald test 

232 

 

15 

 

0.87(0.00)*** 

 

151.57(0.00)*** 

232 

 

15 

 

0.86(0.00)*** 

 

 

 

1410.63(0.00)*** 

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the Economist 

Intelligence Unit (EIU) 

*p<0.1, **p<0.05, ***p<0.01 
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Hausman Test for Extended Models 

Variables         (b) 

   FE 

  (B) 

   RE 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

lnGDP per capita 

income 

 

Population growth 

 

Secondary school 

enrolment 

                                       

lnGross fixed 

capital formation 

 

 

Relative 

redistribution 

 

Gini after-tax and 

transfer 

 

Democracy 

 

lnLife expectancy 

 

lnFertility rate 

 

Rule of law 

0.060 

 

 

-1.730 

 

 

-0.000 

 

0.654 

 

 

 

-0.002 

 

 

-0.008 

 

 

-0.126 

 

-1.458 

 

0.000 

 

0.114 

0.006 

 

 

-1.222 

 

 

-0.000 

 

0.678 

 

 

 

0.000 

 

 

-0.001 

 

 

-0.062 

 

-0.601 

 

-0.041 

 

0.027 

0.053 

 

 

-0.508 

 

 

0.000 

 

-0.023 

 

 

 

-0.002 

 

 

-0.007 

 

 

-0.064 

 

-0.857 

 

0.042 

 

0.087 

0.019 

 

 

0.509 

 

 

0.000 

 

0.008 

 

 

 

0.003 

 

 

0.004 

 

 

0.045 

 

0.282 

 

0.056 

 

0.092 

      b = consistent under Ho and Ha; obtained from xtreg 

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

 

                 chi2(10) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

                          =       27.93 

                         Prob>chi2 =      0.0019 

Sources: author’s calculation using data from the OECD database, SWIID, World Bank, and the Economist 

Intelligence Unit (EIU) 
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Appendix 3. STATA Outputs of the Analysis 
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