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Abstract 

 
This study provides evidences about the determinants of income inequality in 

31 sampled countries of Europe. Prior to implementing the empirical research, 

the study identifies the factors, which according to theories affect the level of 

income inequality. Income inequality is now an issue bordering not only the 

developing countries but also the emerging and the developed ones as well. The 

results obtained from the estimated model enabled to draw some interesting 

conclusions. Firstly, quality of the rule of law determines income inequality; 

secondly, trade liberalisation conditions income; thirdly, level of financial 

development determines inequality of income and finally, education level in 

emerging countries decreases the level of income inequality while increasing 

the level of inequality in the developed countries of the continent. 
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INTRODUCTION  

 

In recent years, income inequality has become an issue worrying not only the 

less developed and the developing countries but the emerging and the developed ones 

as well. It has been increasing in most countries of Europe including the developed 

ones. In 2013, the Gini index for Turkey (although an emerging country) was 0.43, 

which is relatively high. The developed countries used in this study like the U.K, 

France, Luxemburg, Sweden, and Italy among others, have income disparity issue. 

Other countries behind Turkey are Bulgaria with 0.354 (35.4%), Latvia, Lithuania, 

Greece, Portugal with 0.352 (35.2%), 0.346 (34.6%), 0.344 (34.4%), and 0.342 

(34.2%), respectively. According to Eurostat (2015), most of the sampled countries 

were unable to moderately reduce inequality between 2004 and 2014. The Gini index 

runs from 0 to 1, where 0 means full income distribution equality, 1 is maximum 

income distribution inequality. The OECD report (2015) decries the increasing income 

inequality, stating that the top income earners in the developed countries earn almost 

ten times more than those at the bottom of the income scale. The average GINI index 

for 31 sampled countries was 0.30 (30%) in 2004, while in 2014 it was 0.31 (31%). 
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In Europe, the richest countries (UK, France, Italy, and Germany) tend to have 

relatively higher income disparity and become more unequal. UK and Italy had an 

average income inequality nearly 0.31 in 2013. Since 2006, Latvia, Portugal, Romania, 

Denmark, Italy, Lithuania and a number of other European countries have been 

experiencing an increase in their Gini index, (World Bank Report, 2016).  

The possible outcomes associated with inequality are obvious; the young 

people, especially those who felt marginalized, will eventually become the easy fodder 

for conflicts. This will destabilise our democracies and hinder sustainable economic 

growth (World Economic Forum, 2015). The growing income inequality can also 

generate social unrest as wealth is increasingly absorbed by the few, leaving the rest of 

the population to fight for bits and pieces of the wealth. 

Based on the arguments posed by Fredriksen (2012), this study considers 

macroeconomic variables such as trade and financial liberalisation and will determine 

their impacts on the level of income inequality in Europe, three other control variables 

such as the real GDP per capita growth, level of educational attainment and the rule of 

law were also considered. Although, recent theoretical models have suggested that 

trade liberalisation might reduce crime through its negative effect on income 

inequality. However, the effect of trade liberalisation differs in labour and capital 

abundant countries. A study by Ghosh et al. (2011) discovered that a higher degree of 

trade liberalisation tends to increase burglaries and thefts in labour abundant countries 

through its effect on the distribution of income while in capital abundant countries it 

has small negative effect on income inequality. Trade across borders of countries has 

a great meaning for nations to promote their economies and improve the standard of 

living (WTO, 2007).  

For more than a decade, Europe has been pursuing trade liberalisation through 

regional, multilateral and bilateral initiatives. The World Trade Organization (WTO) 

in 2002 reported that European region upheld all (except agriculture and textiles) 

markets largely open, (WTO, 2002), it also maintained internal economic integration. 

This policy review on trade by Europe came after the support to producers by the 

Organisation for Economic Co-operation and Development declined by 10 percent in 

just one year (1999 - 2000). Most of the countries in Europe recorded a tremendous 

increase in gains from trade as the share of trade to GDP increased during the period 

2003 – 2013. This might be as a result of liberalisation process occurred in Europe in 

recent years. 

As a result of the increase, the value of trade between the EU-28 with the rest 

of the world stood at EUR 3,517 billion in 2015, (Eurostat, 2016). Trade surpluses 

increased to EUR 64 billion in 2015 from EUR 11 billion in 2014. Trade between the 

EU Member States, on the other hand, was estimated EUR 3,070 billion in 2015, 71 

percent higher than the level recorded for exports to non-EU member countries, 

(Eurostat, 2016). In Europe, liberalisation as tariff reduction on primary and 

manufactured products has triggered a massive increase in the trade gains; the share of 

trade to GDP in the sampled countries rose by about 50 percent between 1993 and 

2014. The bulk of the increase is from the northern and western countries of the 

continent. Tariff on manufactured goods declined by 54 percent in EU-28 countries 

while tariff on raw materials or primary products dropped by 59 percent in the EU area. 
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This enhances both domestic and foreign trades (WDI, 2016). The question to be asked 

here is whether these benefits derived from the trade were evenly distributed. If not, 

then the level of income inequality in the continent may be undermined. The first 

objective of this study, therefore, is to examine the impact of trade liberalisation on 

income inequality in Europe. 

Financial institutions and financial markets, on the other hand, are usually 

regulated with some restrictions. When these restrictions are eliminated, we have a 

liberalized financial sector. Financial liberalisation occurs when some innovations in 

the financial markets are made. For example, the introduction of subprime mortgage 

loans. In Europe, financial markets and financial system are quite liberalised, especially 

in the Nordic and western European countries. According to the Chinn-Ito index of 

financial liberalization measured in the range of  0 – 1, all the 17 countries used in this 

study from the northern and western Europe with the exception of Iceland have an 

index of 1 throughout the study period. This means that countries in these parts of 

Europe have a financial system that is fully liberalized. In the southern and eastern part 

of Europe mainly referred to as the emerging countries except Italy, Spain and Portugal 

have Chinn-Ito index of financial liberalisation less than one, (The Chinn-Ito Index, 

2017). The Chinn-Ito index measures a country’s degree of capital account openness 

and it is based on dummy variables reported in the annual report on exchange 

arrangements and exchange restrictions (AREAER) of the IMF that codify the 

tabulation of restrictions on cross-border financial transactions. 

The expectations of this study are that financial liberalisation will have a 

negative effect on income inequality so as to show that financial openness reduces the 

level of disparity of income distribution across the 31 sampled countries but might not 

necessarily reduce inequality of income distribution in the northern and western 

Europe. This is because too much financial liberalisation according to researchers may 

lead to inequality of income distribution, for example, in the United States, Germany 

and India, financial liberalisation has steered a substantial growth in income inequality, 

(Evans, 2014). In America, the financial liberalisation that took place in the 1980s and 

1990s have expanded the financial institutions, leading to the payment of high top 

salaries, leaving the non-financial sector cutting costs and raising returns that 

eventually led to inequality problem in the US. The reforms in the highly regressive 

labour market in the 2000s in Germany with the greater role being given to financial 

markets in the 1990s have also led to increase in inequality. In India, the regulation of 

the financial system in the 1990s which shifted the priority programmes of the financial 

institutions aimed at  rural areas to providing finance to business sectors, has led to a 

remarkable increase in income inequality. This study uses Chinn-Ito index as a measure 

of financial openness, it is an index measuring a country’s degree of capital account 

openness. 

 The Standard theory of international trade embodied in the Hecksher-Ohlin and 

Stopler Samuelson theorems, simply puts the same point in a context of cross-border 

exchange. When trade opens between a capital-abundant and a labor-abundant country, 

inequality increases in the former (which, by importing labor-intensive goods, has 

tapped into a larger pool of labor) and diminishes in the latter (which, by importing 
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capital intensive goods and services, has effectively increased its supply of capital). 

Similarly, any technological change that increases the relative importance of capital in 

production – that raises the value of α – lowers the wage-rental ratio and increases 

inequality. By contrast, any change that makes labour relatively more productive 

(decreases α) would make for greater equality that is an increased wage-rental ratio. 

Our model will assess the impacts of trade and financial liberalisation on 

Income Inequality in 31 European countries: 14 countries from Eastern and Southern 

part and 17 countries from Northern and Western part of the continent. Other control 

variables considered by this study are level of education attainment and economic 

growth. 

Earlier research conducted by Stopler and Samuelson (1941) suggest that the 

merits of trade liberalisation are unlikely to happen in practice. Stopler and Samuelson 

based their argument on Hecksher-Ohlin model developed in the 1930s that trade will 

lead to rise in the real wages of abundant factor and the real wages of the scarce factor. 

This can be explained by the fact that trade liberalisation always involves trading off 

between gains for some and losses for others. Hence, there is significant trade-off 

between trade liberalisation and income distribution. The existing literature mostly 

supports the idea that there is a strong link between trade liberalisation and income 

distribution, however, few have denied the claim. In Brazil, increasing exposure to 

foreign trade has deteriorated income inequality, and that education and human capital 

are the key elements, which explained that (Carneiro and Arbache, 2003). Some other 

literatures are Dollar and Kraay (2002), Wade (2004)  

On the other hand, a large number of literatures have recognized that trade 

liberalisation enhances inequality of income (as in Reynolds, 1987; Fischer, 2001). In 

another study, Borras (2007) argued that despite the fact that trade liberalisation 

increased productivity of Philippines’ agricultural sector, the local farmers were unable 

to compete with imports from its neighbouring countries, hence trade liberalisation did 

not only fail to improve the standard of living in Philippines but has also increased 

poverty and income inequality. In a nutshell, the progress of globalisation worsens the 

situation of income inequality in Ghana, Korea and China as revealed by Ackah (2007), 

Mah (2003) and Mah (2013). Ezcurra and Rodriguez-Pose (2013), Beyer et al. (1999), 

Lin and Fu (2016), Raychaudhuri and De (2016), Bergh and Nilsson (2010), Kumar 

and Mishra (2008) also found similar relationship. 

A study by Enowbi and Asungo (2015) “On financial liberalisation and income 

inequality”, examined the effect of financial liberalisation on income inequality in 26 

African countries over the period 1996 – 2010. After comparing previous and current 

responses and volatility of income inequality since the inception of liberalisation in 

these countries, the authors have employed panel data analysis in examining this 

relationship. They found that financial liberalisation measured by KAOPEN reduces 

income inequality in these selected African countries. Jaumotte and Papageorgiou 

(2013) have examined the impact of financial liberalisation on income inequality in a 

panel of 51 countries over a period of 23 years from 1981 to 2003. They found that 

financial liberalisation, direct foreign investment in particular is positively associated 

with income inequality. 
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Bumann and Lensik (2013) revealed that liberalisation of the financial sector 

in the form of reserve requirement reduces inequality of income only when the level of 

liberalisation is not too high. However, for economies that have been liberalised 

financially, further liberalisation will have a negative effect on income distribution. In 

another study, Bumann and Lensik (2016) have found that capital account liberalisation 

positively affects income inequality, but the greater the financial depth, the lesser the 

effect of capital account liberalisation on income inequality. This could be explained 

by the fact that relationship between capital account liberalisation and income 

inequality varies by the level of financial depth. Quinn (1997) revealed strong and 

positive effect. Larrain (2013), Jayadev (2004) have found positive and negative effects 

respectively. 

The most important literature gaps found by this study are the inability of the 

previous studies to include the rule of law in the estimations. Furthermore, studies 

previously done on this topic were more or less time series that focused on a single 

country for instance, studies done separately on the United States, Germany and India. 

This study aims to fill the gaps first of all by incorporating the rule of law in the model 

to be estimated and also through interacting between the variable with trade and 

financial liberalisation. Secondly, the study used a panel of 31 countries of Europe and 

applied the Pooled Mean Group (PMG). The current study, therefore, will be different 

from the previous one in terms of the variables used, the estimation techniques as well 

as the choice of countries or area of study. 

 

METHOD  

 

Based on the standard theory of international trade by Stopler and Samuelson 

and the research model of Lundberg,Squire (2003) and Barro (2000), this study applies 

the following model in estimating the relationship between the selected 

macroeconomic variables and income inequality: 

𝐼𝑛𝑞𝑖𝑡 = 𝐴𝑖𝑡𝜃 + 𝑌𝑖 + 𝜀𝑖𝑡                                                                             (1) 

 (i = 1…N; t = 1……T) 

 

where Inq is a measure of income inequality for a country i at time t. 𝐴𝑖𝑡 is a vector of 

independent variable. The parameter 𝑌𝑖 encompasses constant and individual specific 

variables and 𝜀𝑖𝑡 is an error term. The independent variables vary across time and 

countries, while the constant and specific individual variables do not vary over time. 

Based on the studies of Meschi and Vivarelli (2007) and Bumann and Lensik (2013), 

we modified equation (1) of this study as follows: 

𝐼𝑛𝑞𝑖𝑡 = 𝛼0𝑖+𝛼1𝑖𝑇𝑙𝑖𝑡 + 𝛼2𝑖𝐹𝑙𝑖𝑡 + 𝛼3𝑖𝑅𝑂𝐿𝑖𝑡 + 𝛼4𝑖𝐸𝑑𝑢𝑖𝑡 + 𝛼5𝑖𝑅𝐺𝐷𝑃𝐶𝑖𝑡 + 𝜇𝑖𝑡

 (2) 

where 𝐼𝑛𝑞 denotes income inequality measured by Gini Index, 𝑇𝑙 denotes trade 

liberalisation measured by tariff reduction on primary and Manufactured goods, 𝐹𝑙 
denotes financial liberalisation measured by the Chin-Ito index, 𝑅𝑂𝐿 is a rule of law, 

𝐸𝑑𝑢 is the average years of schooling of the population age 25 and above, (Barro & 
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Lee, 1996). The subscripts i and t referred to country and time, respectively. 𝛼1, 𝛼2 and 

𝛼3 are parameters to be estimated and 𝜀 is the error term. 

In the equation (2) above, 𝛼1 is expected to carry positive sign to show that 

higher trade liberalisation is associated with rising inequality, (Meschi & Vivarelli, 

2007). 𝛼2 is also expected to have positive sign so that a higher level of financial 

liberalisation to induce income inequality, (Bumann & Lensik, 2013). 𝛼3 has a negative 

sign as high quality of the rule of law tends to reduce the level of inequality. The 

increase in the level of average education attainment also reduces the disparity of 

income distribution, hence 𝛼4 is expected to carry negative sign. 

A study by Chong and Calderon (2000) found that the context of institutional 

quality is associated with income distribution. Bhattacharyya (2012) also found that 

trade liberalisation is in some way associated with institutional quality. Therefore, if 

we introduce an interactive term of the rule of law and trade liberalisation as in the 

work of Brambor et al. (2006), we will then examine the relationship between trade 

liberalisation and income inequality in the presence of the rule of law. Furthermore, we 

apply the interactive term of the rule of law and financial liberalisation to also 

investigate the effects of financial liberalisation on income inequality in the presence 

of the rule of law. The model that incorporates the interactive terms is shown in the 

equation 3. The essence of this is to further deepen the explanation on whether the 

effect of trade liberalisation on income inequality still holds. 

𝐼𝑛𝑞𝑖𝑡 = 𝛼0𝑖+𝛼1𝑖𝑇𝑙𝑖𝑡 + 𝛼2𝑖𝐹𝑙𝑖𝑡 + 𝛼3𝑖𝑅𝑂𝐿𝑖𝑡

+ 𝛼4𝑖(𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡 + 𝛼5𝑖(𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡 + 𝛼6𝑖𝐸𝑑𝑢𝑖𝑡 + 𝛼7𝑖𝑅𝐺𝐷𝑃𝐶𝑖𝑡

+ 𝜇𝑖𝑡                                                                                   (3) 

i = 1, 2, …, N; t = 1, 2, …, T 

In the equation (3) 𝛼1, 𝛼2 and 𝛼3 known as constitutive terms will also be 

interpreted, (Brambor et al., 2006). On the other hand, 𝛼4 and 𝛼5 are expected to 

profuse the effects of trade and financial liberalisation respectively and both are 

expected to be marginally positive. 𝛼6 is expected to carry negative sign to show an 

inverse relationship between average level of education and income inequality. Lastly, 

𝛼7 is expected also to carry negative sign to show that an increase in real GDP 

decreases inequality level. 

In this study, we adopt the Pooled Mean Group modelling approach proposed 

by Pesaranet al. (1999). We employed the PMG approach to establish long run 

relationship between the independent variables of trade liberalisation, financial 

liberalisation, Rule of law index, education attainment, economic growth and the 

dependent variable - income inequality. Some of the justifications for adopting this 

method include the following: firstly, the PMG has the capacity to estimate long run 

parameters irrespective of whether the variables are I(0), I(1) or both. Secondly, it 

allows short run dynamics in this type of specification to be data driven for each 

country in a panel while imposing common long run effects. Thirdly, it has the ability 

to estimate long run and short run dynamics relationship in a dynamic heterogeneous 

panel data. Based on these advantages of (PMG) estimator and according to Pesaran et 

al. (1999), the long run model as per equation (3) can be derived from the following 

short run ARDL model in the equation (4). Liew (2004) revealed that for small sample 
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size, AIC outperforms SBIC in minimizing the probability of underestimation while 

maximizing the likelihood of recovering the true lag length. Taking the maximum lag 

equal to (1) based on AIC and assuming the ARDL, the equation can be given as below: 

𝐼𝑛𝑞𝑖𝑡 = 𝛽0 + ∑ 𝛽1𝑖𝑡

𝑛

𝑖𝑡=1
𝐼𝑛𝑞𝑖𝑡−1 + ∑ 𝛽2𝑖𝑡

𝑛

𝑖𝑡=1
𝑇𝑙𝑖𝑡−1

+ ∑ 𝛽3𝑖𝑡

𝑛

𝑖𝑡=1
𝐹𝑙𝑖𝑡 + ∑ 𝛽4𝑖𝑡

𝑛

𝑖𝑡=1
𝑅𝑂𝐿𝑖𝑡−1

+ ∑ 𝛽5𝑖𝑡(𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡−1 + ∑ 𝛽6𝑖𝑡(𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡−1

𝑛

𝑖𝑡=1

𝑛

𝑖𝑡=1

+ ∑ 𝛽7𝑖𝑡𝑅𝐺𝐷𝑃𝑖𝑡−1 + ∑ 𝛽8𝑖𝑡

𝑛

𝑖𝑡=1
𝐸𝑑𝑢𝑖𝑡−1

𝑛

𝑖𝑡=1

+ 𝜇𝑖𝑡                                                                                 (4) 

To test for panel cointegration or estimate the long run relationship among the 

variables, the study tests the combine null hypothesis of no cointegration on the level 

variables in the Equation (4) against the alternative hypothesis, which suggests the 

existence of cointegration among variables. The presence of cointegration or otherwise 

is based on the outcome of seven different test statistics obtained via OLS framework 

as per Equation (4). The P-value of majority of the test statistics has to be significant 

at 5% level to confirm the existence of cointegration, accept the alternative hypothesis 

and reject the null hypothesis. 

From the Equation (4) we can have the long run model as per Equation (3) 

above, 

𝐼𝑛𝑞𝑖𝑡 = 𝛼0+𝛼1𝑇𝑙𝑖𝑡 + 𝛼2𝐹𝑙𝑖𝑡 + 𝛼3𝑅𝑂𝐿𝑖𝑡 + 𝛼4(𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡 + 𝛼5(𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡 +
𝛼6𝑅𝐺𝐷𝑃𝐶𝑖𝑡 + 𝛼7𝐸𝑑𝑢𝑖𝑡 + 𝜇𝑖𝑡    

 

with 𝛼0 =
𝛽0

1−∑ 𝛽1𝑖𝑡

, 𝛼1 =
∑ 𝛽2𝑖𝑡

1−∑ 𝛽1𝑖𝑡
, 𝛼2 =

∑ 𝛽3𝑖1

1−∑ 𝛽𝑖𝑡
, 𝛼3 =

∑ 𝛽4𝑖𝑡

1−∑ 𝛽1𝑖𝑡
, 𝛼4 =

∑ 𝛽5𝑖𝑡

1−∑ 𝛽𝑖𝑡
, 𝛼5 =

∑ 𝛽6𝑖𝑡

1−∑ 𝛽1𝑖𝑡
, 𝛼6 =

∑ 𝛽7𝑖𝑡

1−∑ 𝛽1𝑖𝑡
, 𝑎𝑛𝑑𝛼7 =

∑ 𝛽8𝑖𝑡

1−∑ 𝛽1𝑖𝑡
. 

 

Using the residuals of the long run model, we can also infer cointegration from 

the following short run or error correction model, 

∆𝐼𝑛𝑞𝑖𝑡 = 𝜃0 + ∑ 𝜃1𝑖𝑡

𝑛

𝑖𝑡=1
∆𝐼𝑛𝑞𝑖𝑡−1 + ∑ 𝜃2𝑖𝑡

𝑛

𝑖𝑡=1
∆𝑇𝑙𝑖𝑡−1

+ ∑ 𝜃3𝑖𝑡

𝑛

𝑖𝑡=1
∆𝐹𝑙𝑖𝑡 + ∑ 𝜃4𝑖𝑡

𝑛

𝑖𝑡=1
∆𝑅𝑂𝐿𝑖𝑡−1

+ ∑ 𝜃5𝑖𝑡∆(𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡−1 + ∑ 𝜃6𝑖𝑡∆(𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡−1

𝑛

𝑖𝑡=1

𝑛

𝑖𝑡=1

+ ∑ 𝜃7𝑖𝑡∆𝑅𝐺𝐷𝑃𝑖𝑡−1 + ∑ 𝜃8𝑖𝑡

𝑛

𝑖𝑡=1
∆𝐸𝑑𝑢𝑖𝑡−1

𝑛

𝑖𝑡=1
+ 𝛾𝐸𝐶𝑇𝑖𝑡−1

+ 𝜀𝑖𝑡                                                                                   (5)     
 

 

where the error correction term, ECTit-1 is the residual of the long run model – Equation 

(3) 
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𝐸𝐶𝑇𝑡−1 = 𝜇𝑖𝑡−1 = 𝑖𝑛𝑞𝑖𝑡−1 − [𝛼0+𝛼1𝑇𝑙𝑖𝑡 + 𝛼2𝐹𝑙𝑖𝑡 + 𝛼3𝑅𝑂𝐿𝑖𝑡 + 𝛼4(𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡 +

𝛼5(𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡 + 𝛼6𝑅𝐺𝐷𝑃𝐶𝑖𝑡 + 𝛼7𝐸𝑑𝑢𝑖𝑡]         

(6)   

The sign 𝛾 in the equation (5) is the error correction parameter implying the 

speed of adjustment. The negative sign (magnitude between 0 and 1) and significant 

ECTit-1 would imply that the model exhibits long run relationship between 𝐼𝑛𝑞𝑖𝑡 and its 

determinants; 𝑇𝑙𝑖𝑡, 𝐹𝑙𝑖𝑡, 𝑅𝑂𝐿𝑖𝑡, (𝑇𝑙 × 𝑅𝑂𝐿)𝑖𝑡, (𝐹𝑙 × 𝑅𝑂𝐿)𝑖𝑡, 𝑅𝐺𝐷𝑃𝐶𝑖𝑡 𝑎𝑛𝑑 𝐸𝑑𝑢𝑖𝑡 . 
In line with the objective of this study, the important variables have been 

incorporated in the model. These include income inequality, economic growth, trade 

liberalisation, financial liberalisation, level of education attainment and rule of law. On 

this ground, annual data of income inequality measured by the Gini index, GDP per 

capita percentage growth rate, trade liberalisation were collected from World 

Development Indicators for the period of 1993 – 2014. Data on the rule of law was 

collected from the World Governance indicators. Data on the financial liberalisation 

and education attainment was collected from the Chin-Ito Index and the Penn World 

Table 8.1, respectively. To differentiate our work from the previous literature, rule of 

law index was used to capture the role it plays. Evidently, rule of law seems to have 

been neglected in the previous studies of the determinants of the rule of law.  

 

 

RESULTS AND DISCUSSION  

 

This study begins its estimation analysis with a panel unit root examination. 

The study implemented three types of panel unit root test; Levin et al. (2002), Im et al. 

(2003), and ADF Fisher test developed by Maddala-Wu (1999). All tests assumed a 

null hypothesis of non-stationary. Moreover, the three tests are Augmented Dickey-

Fuller (ADF) test generalization from single time series to panel data (Baltagi, et al. 

2005). The results of the entire unit root tests at first differenced are presented in the 

Table 1 below. 
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Table 1 Results of the Panel Unit Root Tests 

Southern and Eastern Europe 

Variable Statistics Level I(0) First difference I(1) 

  Constant Constant & 

Trend 

Constant Constant & 

Trend 

Ineq LLC t 2.0527** 1.5543* 15.683*** 12.982*** 

 IPS W-stat 1.9641** 0.8569 14.595*** 12.019*** 

 ADF Fisher 45.759** 40.196* 208.33*** 159.15*** 

F/lib LLC t 6.1277*** 2.9096*** 7.4497*** 8.9217*** 

 IPS W-stat 1.9663** 0.6979 7.7718*** 6.3128*** 

 ADF Fisher 48.473*** 22.422 102.19*** 82.017*** 

T/lib LLC t 3.3484*** 3.5447*** 16.189*** 15.371*** 

 IPS W-stat 1.3064* 2.2811** 16.197*** 13.416*** 

 ADF Fisher 30.769 45.579** 230.88*** 180.79*** 

Educ LLC t 9.9253*** 1.6145* 12.243*** 5.5407*** 

 IPS W-stat 5.3879*** 2.4265** 8.8167*** 7.4048*** 

 ADF Fisher 174.09*** 75.157*** 295.99*** 101.89*** 

Rgdp LLC t 6.6536*** 6.5427*** 16.455*** 13.702*** 

 IPS W-stat 5.4266*** 5.6288*** 15.136*** 12.154*** 

 ADF Fisher 77.852*** 77.427*** 218.52*** 160.98*** 

ROL LLC t 0.5271 2.1855** 10.375*** 9.7257*** 

 IPS W-stat 1.2792 0.2465 8.4339*** 7.1496*** 

 ADF Fisher 21.184 30.209 114.42*** 92.338*** 

Northern and Western Europe 

Ineq LLC t  3.2698*** 3.0240*** 17.294*** 14.375*** 

 IPS W-stat 1.9183** 2.1890** 15.548*** 12.915*** 

 ADFFisher 46.015* 56.282** 247.09*** 190.31*** 

F/lib LLC t 5.9585*** 0.0008 4.9645*** 3.8889*** 

 IPS W-stat 2.6833*** 0.4301 5.6593*** 4.3392*** 

 ADF Fisher 33.295*** 10.407 48.501*** 35.356*** 

T/lib LLC t 9.1684*** 5.1756*** 15.943*** 17.491*** 

 IPS W-stat 3.2406*** 3.9626*** 16.776*** 16.127*** 

 ADF Fisher 62.654*** 63.582*** 268.87*** 232.21*** 

Educ LLC t 7.7036*** 3.6964 1.4359* 1.3799* 

 IPS W-stat 3.5466*** 6.0118 0.3866 0.4350 

 ADF Fisher 72.246*** 12.796 52.777** 41.864 

Rgdp LLC t 8.7041*** 8.8002*** 15.045*** 10.772*** 

 IPS W-stat 7.3313*** 7.0413*** 15.174*** 11.413*** 

 ADF Fisher 114.73*** 107.24*** 245.57*** 173.96*** 

ROL LLC t 0.6967 1.7946** 13.717*** 7.5104*** 
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 IPS W-stat 0.0776 2.9633*** 12.444*** 8.4473*** 

 ADF Fisher 39.334 61.005*** 196.14*** 127.72*** 
Note: LLC t = Levine, Lin and Chu test, IPS W-stat = Im, Pesaran and Shin Wald-statistics 

From the above Table 1, all variables are stationary: some at the level, some at 

first difference while some at both. The unit root test on education level using Im, 

Pesaran and Shin test for Northern and Western Europe was non-stationary, all other 

tests (Levine, Lin and Chu and ADF Fisher) were stationary. However, owing to the 

powers of ADF Fisher and Levine et al. (2002) over Im et al. (2003), we conclude that 

there is absence of unit root in the variables, thus all variables should be considered as 

integrated of both order, I(1) and I(0). 

To test for the existence of cointegration relationship among the variables, the 

unrestricted error correction model in the Equation 4 was estimated using Pedroni 

residual cointegration test. The result of the cointegration is presented in the Table 2. 

The result suggests presence of cointegration between all variables with income 

inequality. Therefore, we accepted the alternative hypothesis and not the null 

hypothesis of no-cointegration. 
 

Table 2 Results of panel cointegration test 

 Northern and Western Europe Southern and Eastern Europe 

Pedroni residual 

test 

Panel Statistics Group Statistics Panel Statistics Group 

Statistics 

Variance statistics -2.4502 ------ -2.8458 ------ 

Rho Statistics  2.7475  3.5899   2.7002  4.7454 

PP Statistics -4.7598*** -10.370*** -5.7939*** -4.5292*** 

ADF Statistics -3.2935*** -3.4220*** -5.8901*** -3.8041*** 

Note: *** represents significant level of 1%. 

 

Table 2 contains a total of seven (7) outcomes, four (4) of the outcomes revealed 

that the variables are cointegrated by way of having their respective p-values less than 

0.05. This means that there is a long-run relationship between our independent 

macroeconomic variables and the income inequality, and thus the need to further test 

for the long run coefficient. 

Table 3 reported the results of the effect of trade liberalisation, financial 

liberalisation and other macroeconomic conditions that are assessed using PMG 

estimator after Hausman test was conducted, which chose PMG over MG estimator. In 

the Table 3 the estimated results showed that trade liberalisation has a positive and 

significant impact on income inequality in Northern and Western Europe, the 

coefficient of trade liberalisation revealed a positive sign, which means that the 

variable affects positively the level of income inequality. For instance, column 1 
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reported that a 1 percent increase in trade liberalisation results in a 0.016 percent 

increase in the level of income inequality among people in those regions, and the 

impact is significant at 5% level. This suggests that the Nordic and the Western 

countries of Europe identified as capital abundant countries compared to developing 

and other regions of the world encounter increase in inequality of income distribution 

when trade opens between them and the labour abundant countries. This result is in 

line with the results of Meschi and Vivarelli (2007) which revealed that higher trade 

liberalisation induces inequality of income distribution. 

In Southern and Eastern Europe, the impact of trade liberalisation is also positive and 

significant on income inequality at 1% significance level, which is quite interesting to 

have such significant impact of trade liberalisation on income inequality. The only 

negative effect was not impressive as the significance level is 10%. Therefore, the 

findings of this study corroborate the theory and earlier findings on the positive effect 

of trade liberalisation and income inequality. Hence, the study confirmed the positive 

relationship between the trade liberalisation and income inequality in Europe. 

Similarly, the coefficient of financial liberalisation is positive, which means 

that it has a positive and significant impact on income inequality in Europe. All effects 

are significant at 1 percent significance level. For instance, column 1 in both regions 

reported that a 1 percent increase in financial liberalisation results in the increase of 

income inequality by 0.237 percent and 0.134 percent in Northern and Western Europe, 

and in Southern and Eastern countries of Europe respectively. These results validate 

the findings of Bumann and Lensik (2012) that higher level of financial liberalisation 

induces income inequality. Therefore, this study has confirmed that a higher level of 

financial development in Europe could lead to higher level of income inequality in 

Europe.  

The coefficients in the column 4 of Northern and Western Europe and in the 

column 3 of the Southern and Eastern Europe have both reported a negative impact of 

the rule of law on income inequality in Europe. They revealed that a 1 percent increase 

in the quality of the rule of law will have a proportionate decrease in income inequality 

in these regions by 0.378 percent and 0.085 percent respectively, and the impacts are 

significant at 1% significance level. This suggests that better quality of the rule of law 

enhances equitable distribution of income in Europe. 

This study also found that educational attainment both positively and 

significantly impacts income inequality in Europe. This is quite contrary to the 

expectations of this study, though, it is possible to have such positive impact of 

educational attainment on income inequality. This is because most economies 

especially the developed and the emerging ones have weak demand for less-educated 

workers and greater demand for more skilled workers, thereby expanding the income 

gap between workers with more and less educational attainment (Strauss 2011). 

The real Gross Domestic Product (GDP) per capita growth, on the other hand, 

has reported a negative and significant impact on income inequality in Europe. This 

means that as the economies in Europe experienced growth, the level of inequality of 

income distribution declined. However, the percentage point of the decline in the 

inequality is quite low. For instance, column 1 reports that a 1 percent increase in 
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economic growth results in a 0.004 percent decrease in income inequality in the Nordic 

and Western countries of Europe. While a 1 percent increase in economic growth of 

Southern and Eastern Europe results in 0.005 percent decrease in income inequality. 

This finding is in line with the expectations of this study. 

The interactive terms of trade liberalisation and rule of law as well as financial 

liberalisation and rule of law, both conveyed negative coefficients. As mentioned in 

the previous chapter, the interaction of trade and financial liberalisation with the rule 

of law is to further deepen the explanations on the effect of trade and financial 

liberalisation on income inequality, under the strong rule of law. The interactive term 

of trade liberalisation and rule of law reports a negative and significant relationship 

with income inequality in the Nordic countries and Western Europe. A 1 percent 

increase in trade liberalisation accompanied by an equal percentage point increase in 

the rule of law results in 0.056 percent decrease in income inequality. In the Southern 

and Eastern Europe, on the other hand, a 1 percent increase in financial liberalisation 

accompanied by the same increase in the rule of law will decrease income inequality 

by 0.135 percent. All impacts are significant at 1% level. This suggests that good 

quality of the rule of law supports equitable distribution of income from trade. 
 

 

 

 

 

 

 

Table 3 Result of the long run model and the error-correction adjustment 
                              Northern and Western Europe                                         Southern and Eastern Europe 

Coefficient         Column 1    Column 2          Column 3     Column 4           Column 1      Column 2      Column 3      Column 4 

Constant 

F/lib 

 

T/lib 

Rgdp 

 

Educ 

 

ROL 

ROL*F/lib 

 

ROL*T/lib 

ECT 

0.789*** 

(0.142) 

0.237*** 

(0.079) 

0.016** 

(0.007) 

-0.004*** 

(0.0009) 

0.357*** 

(0.047) 

0.088 

(0.060) 

-------- 

-------- 

------- 

------- 

-0.516*** 

(0.084) 

0.840*** 

(0.157) 

------- 

------- 

0.023*** 

(0.007) 

-0.004*** 

(0.001) 

0.306*** 

(0.046) 

0.238*** 

(0.042) 

------- 

------- 

------- 

------- 

-0.4791*** 

(0.077) 

0.333*** 

(0.051) 

0.084 

(0.138) 

0.138*** 

(0.028) 

-0.001 

(0.001) 

1.614*** 

(0.164) 

-------- 

-------- 

0.096 

(0.080) 

-0.056*** 

(0.018) 

-0.444*** 

(0.063) 

0.241** 

(0.103) 

0.230*** 

(0.077) 

0.577*** 

(0.068) 

-0.005*** 

(0.001) 

1.178*** 

(0.199) 

-0.378*** 

(0.105) 

------- 

------- 

0.052 

(0.053) 

-0.283** 

(0.114) 

1.659*** 

(0.417) 

0.134*** 

(0.047) 

-0.004 

(0.006) 

-0.005*** 

(0.001) 

-1.197*** 

(0.315) 

-------- 

-------- 

-------- 

-------- 

-------- 

-------- 

-0.367*** 

(0.093) 

1.080*** 

(0.357) 

-------- 

-------- 

0.0209*** 

(0.003) 

0.002** 

(0.001) 

0.912*** 

(0.136) 

0.198*** 

(0.042) 

-------- 

-------- 

-------- 

-------- 

-0.449*** 

(0.144) 

1.122*** 

(0.336) 

0.174*** 

(0.039) 

0.020*** 

(0.004) 

-0.0016 

(0.001) 

0.851*** 

(0.229) 

-0.085*** 

(0.030) 

-------- 

-------- 

-------- 

-------- 

-0.469*** 

(0.039) 

1.114*** 

(0.429) 

0.029 

(0.030) 

-0.012* 

(0.006) 

-0.001 

(0.0004) 

0.965*** 

(0.121) 

-------- 

-------- 

-0.135*** 

(0.021) 

0.019* 

(0.011) 

-0.486** 

(0.191) 

HLRH 

Observation 

Countries 

0.984 

308 

17 

0.9832 

299 

16 

0.8881 

308 

17 

0.9999 

308 

17 

0.7165 

249 

14 

0.9103 

249 

14 

0.1014 

249 

14 

1.000 

249 

14 

Note: L-R= Long run; ECA= Error correction adjustment; HLRH= Hausman long run homogeneity; 
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 ***, ** and * are 1%, 5% and 10% significance levels respectively; standard errors in () 

 

The coefficients in the column 4 of the Northern and Western Europe and in 

the column 3 of the Southern and Eastern Europe have both reported a negative impact 

of the rule of law on income inequality. They revealed that a 1 percent increase in the 

quality of the rule of law will have a proportionate decrease in income inequality in 

these regions by 0.378 percent and 0.085 percent respectively, and the impacts are 

significant at 1% level. This suggests that better quality of the rule of law enhances 

equitable distribution of income in Europe. 

This study also found that educational attainment both positively and 

significantly impacts income inequality in Europe. This is quite contrary to the 

expectations of this study, though, it is possible to have such positive impact of 

educational attainment on income inequality. This is because most economies 

especially the developed and the emerging ones have weak demand for less-educated 

workers and greater demand for more skilled workers, thereby expanding the income 

gap between workers with more and less educational attainment (Strauss 2011). 

The real Gross Domestic Product (GDP) per capita growth, on the other hand, 

has reported a negative and significant impact on income inequality in Europe. This 

means that when economies in Europe experienced growth, the level of inequality of 

income distribution declined. However, the percentage point of the decline in 

inequality is quite low. For instance, column 1 reports that a 1 percent increase in 

economic growth results in a 0.004 percent decrease in income inequality in the Nordic 

and Western countries of Europe. While a 1 percent increase in economic growth of 

Southern and Eastern Europe results in 0.005 percent decrease in income inequality. 

This finding is in line with the expectations of this study. 

 

 

 

CONCLUSION  

 

Based on the estimated results of this study, trade and financial liberalisation 

are found to have a positive and significant relationship with income inequality in all 

the regions under study and the degree of their impact is almost the same across the 

regions. The rule of law index is found to have a negative impact when all variables 

are considered in the regression model. The interactive term of trade liberalisation and 

rule of law also revealed a negative impact on income inequality, indicating that the 

benefits from trade can best be distributed when the quality of the rule of law is at high 

level. Level of educational attainment is found to have a positive and significant impact 

on income inequality in Europe, which is said to oppose the expectations of this study. 

Although, it is possible to have a positive relationship between the level of education 

and income inequality in Europe as it is a continent with more developed and emerging 

countries whose demand for more educated workers is higher than less educated ones. 

The real GDP per capita growth has conveyed a negative and significant impact on 

income inequality in Europe. The magnitude of the impact is, of course, quite low in 

both areas of the study. In addition, high trade liberalisation in the form of tariff 
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reduction in Europe provides huge benefits to the continent. The benefits, however, are 

no longer distributed evenly. Therefore, when designing and implementing policies 

towards boosting trade, the policymakers should also consider how the benefits are 

distributed. Otherwise, the policies only end up increasing disparity of income among 

the populace. Similarly, a financial development, which includes liberalising the 

financial system, causes income inequality in Europe. By implication, this might 

suggest that income inequality is also a consequence of financial development. 

Therefore, the policymakers should understand the level to which the system is 

liberalised. This is because a financial system that is not directed towards the lower 

class often creates more disparity in income distribution. These findings do not allow 

us making an extensive statement on other regions of the world as the data and the 

sample size is constricted to 17 countries in Northern and Western Europe. Therefore, 

further studies on other regions are hereby recommended. 
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