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Abstract. There are different kinds of indicators which measure levels of development. The use of 
varying methods could alter the ranking of a particular country. In this paper, Southeast European 
countries are ranked according to the World Bank, the UNDP and the I-distance method. The aim 
of the paper is to provide a comparison between the ranking results obtained with those methods 
for the period 2007–2012. The principal objective of the study is the ranking of SEE countries using 
the I-distance technique – a multivariate statistical method for ranking entities – and to discover 
whether this method gives a better ranking of countries than income per capita and the HDI. 
To answer this question, similar variables of economic development are used within the research 
methods. Due to the observed period, some government finance variables are also included. Despite 
certain limitations, such as lack of data for SEE countries, the results show that the ranks of countries 
are highly similar regardless of the method used. Nevertheless, there are some differences in the 
countries’ rankings in some years: there are small differences from year to year both in terms of HDI 
and GNI per capita. However, the I-distance method shows greater differences between countries. 
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I-distance method.
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Introduction 

There is diversity among countries and it is usual to classify and rank them. Many research 
studies measure and rank countries (Malul et al. 2009; Eckehard 2011; Stiglitz et al. 2009a; 
Radojicic et al. 2012; Høyland et al. 2012; Pérez-Ortiz et al. 2014; Khayyat, Lee 2016) us-
ing different methods based on economic, political, environmental, social and/or many 
other indicators. Rank can show and measure a country’s level of economic development. 
International organisations such as the World Bank, UNDP, IMF and OECD have their 
own country classification system through which they rank countries using their own set 
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of indicators. The classic indicators of welfare and standard of living which are still most 
frequently used are the Gross Domestic Product (GDP) and GDP per capita. However, 
since these two indicators have some limits and cannot be the only indicators of wealth 
new ones should be introduced (Cachanosky 2009; Davidson 2000; Dowrick et al. 2003; 
Kubiszewski et al. 2013). Some of the problems related to the GDP are reliability of data, 
income distribution, and the fact that the informal economy is not included and not all 
aspects of human development are measured (Stiglitz et al. 2009b; van den Bergh 2009; 
Norberg 2010). In addition to the GDP, the Human Development Index (HDI) is also one 
of the most widely used measures of human welfare. Still, the HDI is criticised because it 
does not take into account inequality within countries (Sagar, Najam 1998; Grimm et al. 
2008; Blancard, Hoarau 2013; Wu et al. 2014; Luque et al. 2016). Furthermore, researchers 
use other measures of economic development, such as economic activity per sector, health 
care, literacy, the number of material possessions per capita, etc. The ways of measuring 
economic performance have been constantly changing and improving. As a result, new 
methods, approaches and indicators have been developed. 

The aim of this paper is to rank countries using the I-distance method – another, less-
known method introduced by Ivanovic (1977) – which applies selected socio-economic 
indicators, such as GDP per capita, general government gross debt, general government 
net lending/borrowing, total debt services, inflation, unemployment, internet users, life 
expectancy at birth and mean years of schooling of adults. Rankings will be made for the 
selected Southeast European countries: Albania, Bosnia and Herzegovina, Bulgaria, Cro-
atia, Macedonia, Moldova, Montenegro, Romania and Serbia, for the period 2007–2012. 
These countries were chosen because they have carried out economic reforms in order to 
become market economies and members of the EU. Governments and international or-
ganisations could contribute to their economic development by obtaining capital, foreign 
financial aid, donations, loans and debt forgiveness. Their allocation of funding to these 
countries is based on their level of development. Each organisation and government has 
its own criteria for ranking economies. The purpose of this research is to compare three 
methods of ranking countries and to discover whether and to what extent the I-distance 
method gives different rankings for countries when compared to income per capita and 
the HDI. The focus of this study is a comparison between the I-distance method ranking 
and that according to the World Bank criteria of income per capita and the UNDP Human 
Development Index. The results show that the countries’ rankings based on the I-distance 
method do not significantly differ from those according to international organisations. 

The paper is organised as follows. The next section surveys empirical literature on the 
background to economic development in the countries under analysis. The methodology 
section (Section 2) describes reviews and analyses of the existing classification and rankings 
of these countries by the World Bank, the Human Development Index, and the I-distance 
method. Section 3 compares the level of development and the rankings of the selected 
Southeast European countries according to GNI per capita, the HDI and the I-distance 
method, while the last section concludes and summarises the research results. 
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1. Background to the economic development  
of the selected Southeast European countries 

During the last decade, the Southeast European region has been implementing economic 
and other reforms in order to establish a stable and market-based economy. However, 
achieving this aim requires a certain amount of time. The region is diverse and complex, 
at various stages of development, and characterised by relatively low income per capita 
(Bartlett 2008; Petrakos et al. 2011). Among the economies, various initial conditions, eco-
nomic policies, reforms, changes and factors are performed differently (de Melo et al. 1997; 
Acemoglu 2010; BenYishay, Grosjean 2014). Macroeconomic indicators show to what ex-
tent the reforms have been implemented, whether the selected reforms have been adequate 
for a particular economy and how many of them are inappropriate, inadequate and/or 
insufficient. Some countries of the region are reaching macroeconomic stability, liberalisa-
tion and openness to the global market, while others are not. The initial conditions signifi-
cantly affect the achievement of good economic performance (de Melo et al. 1997; Delgado 
et al. 2012). However, Falcetti et al. (2006) state that although the benefits of the initial 
conditions decline over time, a fiscal surplus remains one of the most important factors 
for obtaining growth. Structural surplus rules may also improve welfare (Kumhof, Laxton 
2013). The economic growth and development of most SEE countries has depended on in-
ternational capital inflows and on the pace of industrial and social transformation (Baban-
assis 2003; Iwasaki, Tokunaga 2014). In addition, Josifidis et al. (2012) find that economic 
growth is determined by macroeconomic stabilisation and structural reforms, but also by 
foreign direct investment and economic integrations within emerging European countries. 

All the observed countries (with the exception of Bulgaria, Romania and Croatia) are 
still considered to be undergoing a transition period. Transition is a multidimensional 
process which encapsulates many objectives that must be achieved, such as the liberalisa-
tion of the market and prices, the privatisation of enterprises, domestic and foreign trade 
liberalisation, reforms of the banking system and capital market; the creation, harmoni-
sation, and strengthening of those institutions and policies relevant to the functioning 
of a market economy; the creation of conditions for attracting foreign direct investment 
which will enable long-term economic growth, the formulation of policies of openness 
and credibility, the strengthening of laws and legislative order, reforms within the sphere 
of politics, etc. (Delic, Kragulj 2005). Accordingly, the main transition goals are of both 
an economic and political nature, i.e. they tend to not only increase economic efficien-
cy and establish a stable democracy, but they are also likely to be included in European 
integration processes on these bases. Transition processes can be illustrated by the Latin 
alphabet letter »U« (Blanchard 1997). Namely, during the initial phase of reforms, all these 
transition economies were characterised by negative trends in all economic indices, such as 
a sharp decline in gross domestic product, a decline in industrial production, an increase 
in unemployment, high inflation and a fiscal deficit (Kragulj 2005). All this happened, 
among other things, because of outdated equipment, lack of capital, insufficiently trained 
and qualified personnel, and overemployment in all enterprises (EBRD Transition Report 
2006). However, things began to change substantially in 2000 and the countries of this 
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region showed significant progress in the implementation of reforms. All the countries 
experienced a relatively high rate of economic growth from mid-2007 due to the growth of 
domestic demand conditioned by the expansion of domestic loans in the private sector and 
net exports. Furthermore, high growth rates were the consequence of European and global 
integration in the areas of trade, investments and finance flows. However, the progressive 
growth of loans subsequently dropped due to the intensification and escalation of the global 
crisis. Most countries depend on foreign financial aid and loans. Fewer loans resulted in 
a drop in investments and domestic demand and, consequently, in a fall in exports. All 
these negative changes caused economic activities to slow down, first in 2008 and then 
in 2009. The IMF suggested conducting expansive monetary policy, cutting interest rates, 
and expanding fiscal policy through fiscal stimulus. Monetary policy was to be focused 
on preventing and limiting currency appreciation, while expansive fiscal policy would be 
focused on greater stimulation of aggregate demand, especially in those cases where the 
economy is relatively closed towards trade flows (Nuti 2009). 

There is also a noticeable macroeconomic imbalance in the region, especially in the 
balance of trade or the current account of the balance of payments. As for fiscal policies, 
there were some improvements. In the period between 2003 and 2005, the fiscal deficit for 
the entire region was at its lowest since the beginning of the transition process. During 
that period, certain countries (Serbia, Bosnia and Herzegovina, Montenegro and Bulgaria) 
achieved a surplus balance in their fiscal budgets. Although fiscal policies improved in 
some countries, all the observed countries suffered a fiscal deficit in the period from 2008 
to 2012. There is a need to continue reforms and to achieve certain objectives, such as fiscal 
consolidation, changes in the structure of fiscal revenues and expenditures, decreasing such 
high unemployment, the reduction of poverty and an increase in the standard of living 
(Sanfey, Teksoz 2007). In addition, there is an intensive inflation process characterised by 
dynamism and diversity in the factors that have caused it. All types of inflation can be said 
to be present: from budgetary, credit, and cost-push to structural and systematic inflation. 
The burning issues, not only in the countries of this region, but also in Europe (and wider), 
are the increase in unemployment and, consequently, the decrease in employment. Such 
high unemployment rates are, above all, the consequence of the insufficiently-developed 
economy and structural changes in production. The highest unemployment rates have been 
recorded in Bosnia and Herzegovina (above 27%) and Serbia (about 25%). Such disadvan-
tageous macroeconomic trends result in insufficient foreign capital inflow. Both theory and 
some studies show that FDI has a positive influence on economic growth whether directly 
or indirectly (Damijan et al. 2003; Kovacevic 2004; Xu, Wang 2007; Kostoska, Mitrevski 
2008; Radulescu 2012; Giroud et al. 2012; Iamsiraroj, Ulubasoglu 2015). Southeast Europe-
an countries that are still in transition cannot achieve production and employment growth, 
influx of new technologies, international payment balancing, etc., without FDI.

According to the aforementioned, there are obviously various levels of economic de-
velopment in the region and countries’ rankings can be done. Furthermore, the aspects of 
development have improved and indicators have changed from accumulated capital per 
worker, to technological differences, to innovations (Fagerberg, Srcholec 2008). 
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2. Methodology 

The purpose of this research is to compare three methods of ranking countries – the World 
Bank, the UNDP and the I-distance methods. The income per capita and HDI are widely 
used indicators for measuring economic development. Still, these indicators do not rep-
resent the level of human welfare quite adequately. Therefore, in this study, the level of 
development and the corresponding ranks will be calculated by applying the I-distance 
method on several socio-economic indicators. These indicators were chosen based on their 
similarity to the HDI and income per capita. Furthermore, due to the observed period, 
the period following the economic crisis, a few indicators of government finance were also 
included. The focus of the research is to compare the ranks based on the I-distance method 
with those obtained in the ranking processes based on the World Bank criteria of income 
per capita and the UNDP Human Development Index. 

Although standard indicators of development and ranking methods do exist, the I-dis-
tance method is used in order to highlight the differences between countries and the dy-
namic of change within a particular observational period. Through the use of the I-distance 
method, it is possible to arrive at more detailed results which pinpoint the similarities and 
differences between countries within a given time frame. The dynamic of change within the 
obtained rankings, i.e. the results based on income per capita and the HDI, are expected to 
be less evident than those gained with the use of the I-distance method.

It is also important to note that the I-distance method is simple to implement. The 
method is not overly time-consuming, either in terms of preparation or realization. Fur-
thermore, the I-distance method overcomes the problem of diverse variables as it synthesiz-
es a large number of variables (indicators) into one value (indicator). One of the advantages 
of the use of the I-distance method is its objectivity, free from the subjective assignment 
of weighting coefficients with individual indicators. The use of statistical methods creates 
a unique, all-encompassing indicator of development which is seen and described across 
several characteristics. However, this fact may present one of the disadvantages of the I-
distance method as in some studies it is important to highlight the greater significance of 
certain individual indicators. This shortcoming is overcome through the selection of an 
appropriate ordering of the variables that are used, which this work has ensured.

Within this research, the I-distance method will serve to shed light on the differences 
between the observed countries, and, through analysis of the original data, will pinpoint 
what brought about such results.

2.1. The World Bank classification – income per capita

There are various socio-economic indicators to measure economic development. Differ-
ent international institutions and organisations have developed their own systems for the 
classification and ranking of countries. The World Bank developed country classification 
based on geographic region. Both developing and underdeveloped countries are mainly 
those with low and middle incomes, while developed countries have high incomes. Groups 
of countries are established according to the World Bank (2012) GNI per capita:  low in-
come, $1,035 or less; lower middle income, $1,036 – $4,085; upper middle income, $4,086 – 
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$12,615; and high income, $12,461 or more. The main indicator for ranking countries is the 
GDP (or GNP) per capita and the economic differences among regions and countries can 
be presented based on it (Tvrdon, Skokan 2011). This indicator shows the standard of liv-
ing. In addition, the World Bank has a number of other indicators to demonstrate country 
development. The World Development Indicators (WDI) database contains more than 1000 
indicators covering 216 countries in the period from 1960 to 2012 (The World Bank 2012).

Although the makers of economic policy find data based on the GDP (or GNP) per 
capita and other aggregate measures enormously important, easily measured and applicable 
to all countries in the world, they have certain drawbacks as the criteria for the welfare of a 
macro economy (Michaelson et al. 2009; Kragulj 2012; Aruoba et al. 2016). Above all, GDP: 
1. does not envisage the goals of production and the quality of economy growth, 2. does 
not include the value of goods and services that have not been paid, 3. does not provide 
any information on the quality of life (e.g. the environment, non-material needs, free time, 
etc.), 4. does not provide any information on economic imbalance (allocation imbalance, 
participation of certain social groups in income, existential minimum, etc.). Furthermore, 
some economies can have a high GDP per capita due to an abundance of natural resources 
with high prices in the world’s economy, but they can still be undeveloped or economically 
underdeveloped. If they use these natural benefits for economic growth, they can easily 
reach the level of economic development of developed countries. However, this does not 
always happen, and very often, the situation is quite the opposite. 

Based on the World Bank 2012 classification, Moldova and Albania belong to the group 
of countries with a low-middle income; Bosnia and Herzegovina, Bulgaria, Macedonia, 
Montenegro, Romania and Serbia have an upper-middle income, while Croatia belongs 
to the group with a high income. Most of the nine selected countries have emerging or 
developing economies. If the World Bank classification is analysed, the countries’ rankings 
are almost the same for the observed period (Table 1). 

Table 1. GNI per capita, Atlas method (current US$) and ranking of the selected countries, 2007–2012

  2007 Rank 
07 2008 Rank 

08 2009 Rank 
09 2010 Rank 

10 2011 Rank 
11 2012 Rank 

12
Albania 3,310 8 3,850 8 4,030 8 4,040 8 4,050 8 4,030 8
Bosnia and 
Herzegovina 3,730 6 4,460 6 4,660 6 4,640 6 4,680 7 4,750 6

Bulgaria 4,530 3 5,700 3 6,080 4 6,320 4 6,640 4 6,840 4
Croatia 12,200 1 13,790 1 13,700 1 13,550 1 13,750 1 13,490 1
Macedonia, 
FYR 3,390 7 4,130 7 4,450 7 4,580 7 4,710 6 4,620 7

Moldova 1,160 9 1,500 9 1,570 9 1,820 9 1,980 9 2,070 9
Montenegro 4,200 5 5,610 4 7,030 3 6,670 3 7,210 3 7,220 3
Romania 6,430 2 8,050 2 8,250 2 8,010 2 8,230 2 8,820 2
Serbia 4,370 4 5,360 5 5,740 5 5,550 5 5,530 5 5,280 5

Note: In the Table ranking is done among the selected countries, and the authors have ranked them 
from 1 (the most developed) to 9 (the least developed).
Source: The World Bank Data (2012).
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2.2. The UNDP classification – the Human Development Index (HDI)

Since 1993, The United Nations Development Programme (UNDP) has used a specific 
composite formula for ranking countries in its annual report. The UN Human Develop-
ment Index (HDI) is a socio-economic measure that ranks countries into four tiers of 
human development. The Human Development Index (HDI) contains three dimensions 
(health, education and living standards) and five indicators (life expectancy at birth, mean 
years of schooling, expected years of schooling, adult literacy rate and gross national in-
come per capita) (UNDP 2012). That is how the HDI measures the average accomplish-
ments of countries in three main areas of human life: health, education and standard of 
living (Deb 2015). According to Hicks (1997), “HDI attempts to encompass three important 
spheres of socioeconomic life, each of which captures a different dimension of economic 
choices for well-being”. The base for calculating the HDI are three development goals: lon-
gevity measured by life expectancy at birth, knowledge measured as the weighted average 
in adult literacy and years of schooling, i.e. education, and living standards, the real gross 
domestic product per capita. The index ranks all the countries on a scale of 0 (low human 
development) to 1 (very high human development). Countries are divided into develop-
ment groups according to HDI values in the following way: low human development (0.0 
to 0.499), middle human development (0.50 to 0.799), high human development (0.8 to 
0.899) and very high human development (0.9 to 1.0) (Todaro, Smith 2009). One hundred 
and eighty six countries were ranked by this index in 2012. 

Longevity, knowledge and standard of living are the basic dimensions of human welfare. 
Of course, the composite indices have their advantages and disadvantages. As a summary 
measure of basic human development, the HDI represents a multidimensional concept 
instead of a large number of different and independent indicators. In addition, the HDI is 
important from the aspect of normative economics as support for policy makers (Lamande 
et al. 2004). The simplification and subjectivity of dimensions, indicators and their weights 
are specified as the main deficiencies. Furthermore, the mixture of stock and flow variables 
cannot be neglected. Although stocks (a quantity measured at a specific point in time) and 
flows (quantities measured per unit of time) are often interrelated, in certain cases they 
represent an inappropriate combination of variables.

If we compare the HDI and GNI per capita, we notice that the greater the income, the 
higher the HDI. The HDI relates to the level of income per capita. The countries of South-
east Europe have a low income per capita. In this region, Moldova has the lowest GNI per 
capita of about $2,100, while Croatia has the highest of about $14,000. According to the 
achieved income, this group of countries is behind the developed countries. Among the 186 
countries that were analysed and ranked by UNDP, Southeast European countries hold the 
47th to 78th positions, while Moldova holds the lowest (113th) position. According to the 
HDI value for 2012, only Croatia has high human development, while the other countries 
have middle human development. By analysing each of the HDI indicators, it is clear that 
all the countries made some progress (Table 2).
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Table 2. HDI and ranking of the selected Southeast European countries, 2007–2012

  2007 Rank 
07 2008 Rank 

08 2009 Rank 
09 2010 Rank 

10 2011 Rank 
11 2012 Rank 

12
Albania 0.737 6 0.741 6 0.743 6 0.746 6 0.748 6 0.749 6
Bosnia and 
Herzegovina 0.729 7 0.734 7 0.733 8 0.733 8 0.734 8 0.735 8

Bulgaria 0.766 4 0.773 4 0.774 4 0.778 4 0.78 4 0.782 4
Croatia 0.798 1 0.801 1 0.8 1 0.804 1 0.804 1 0.805 1
Macedonia, 
FYR 0.719 8 0.734 8 0.734 7 0.736 7 0.738 7 0.74 7

Moldova 0.644 9 0.65 9 0.645 9 0.652 9 0.657 9 0.66 9
Montenegro 0.775 2 0.784 2 0.784 2 0.787 2 0.791 2 0.791 2
Romania 0.772 3 0.784 3 0.784 3 0.783 3 0.784 3 0.786 3
Serbia 0.76 5 0.765 5 0.766 5 0.767 5 0.769 5 0.769 5

Note: In the Table ranking is done among the selected countries, and the authors have arranged them 
from 1 (the highest human development) to 9 (the lowest human development).
Source: UNDP (2012).

2.3. The I-distance method

The I-distance method is a multivariate statistical analysis method, developed by Ivanovic 
(1973). The method takes into consideration many heterogeneous indicators in order to 
obtain a synthetic indicator that will determine the rank of an entity. Selection of indica-
tors is the first step. A different order of indicators could show different rankings and the 
indicators should be ranked according to their importance. The first attribute is the most 
important one, while the last one has the smallest influence on I-distance. 

Let X = {x1s, x2s, ... , xks} be the set of indicators, ordered by their importance, for the 
unit Ps. The I-distance for the units Pr and Ps, is given by:
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where di(r,s) = xir – xis, i ∈ {1, ... , k} is the discriminate effect, e.g. the difference between 
the values of attribute xi for Pr and Ps. si is the standard deviation of xi, and rji.12...j–1 is the 
partial correlation coefficient for xi and xj, (j < i). The I-distance is calculated through the 
following steps (Ivanovic 1973; Mihailovic et al. 2009; Dobrota et al. 2012):

 – Calculate the value of the discriminate effect of attribute x1, (the most significant 
indicator);

 – Add the value of the discriminate effect of x2 which is not covered by x1;
 – Add the value of the discriminate effect of x3 which is not covered by x1 and x2;
 – Repeat the procedure for all indicators.

The squared I-distance, defined by (2), is used in order to eliminate the negative values 
of partial correlation coefficients:
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In order to rank the elements in the observed set using I-distance methodology, it is 
necessary to fix one unit as a referent. The unit with minimal value for each indicator is 
the referent unit in the research presented here. The ranking of the units in the set is based 
on the calculated distance from the referent unit (Bulajic et al. 2010). Higher values of the 
I-distance method show that the observed country is on a higher level of development. 

The I-distance method will be used in order to rank the selected Southeast European 
countries (Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia, Moldova, Mon-
tenegro, Romania and Serbia) for the period between 2007 and 2012. The chosen indicators 
are similar to those used for calculating the HDI in order to identify any differences in 
ranking by the different methods. Additionally, some government finance indicators are 
also included due to the observed period following the economic crisis. The socio-eco-
nomic indicators or variables used for calculating I-distance in this paper are: the GDP 
per capita (current US$), general government gross debt (% of GDP), general government 
net lending/borrowing (% of GDP), total debt services (% of exports of goods, services and 
primary income), inflation, consumer prices (annual %), unemployment, total (% of total 
labour force), Internet users (per 100 people), life expectancy at birth, total (years), and 
mean years of schooling of adults (years).

The sources for the selected variables or indicators are the World Bank, IMF World 
Economic Outlook and UNDP databases. The software used to calculate the I-distance is 
SPSS. The squared I-distance is calculated for all the years from 2007 to 2012.

By applying the chosen indicators within the I-distance method, we have determined 
the value of the I-distance method, as well as the ranks for the specific year, which are 
presented in Table 3.

Table 3. Ranking countries by I-distance method for the selected Southeast European countries, 
2007–2012

  I2_ 07 Rank 
07 I2_08 Rank 

08 I2_09 Rank 
09 I2_10 Rank 

10 I2_11 Rank 
11 I2_12 Rank 

12
Albania 8.45 6 8.69 5 10.66 6 9.1 6 9.66 4 10.83 3
Bosnia and 
Herzegovina 15.72 2 2.85 9 6.6 8 5.27 8 3.46 8 6.38 6

Bulgaria 11.48 5 19.89 1 27.07 1 17.62 2 16.56 1 17.6 1
Croatia 15.53 3 17.12 2 24.15 2 17.72 1 15.72 2 14.26 2
Macedonia, 
FYR 7.12 7 6.82 7 13.8 4 10.91 5 4.21 7 4.75 7

Moldova 5.7 8 10.89 4 3.79 9 11.36 3 10.16 3 7.56 5
Montenegro 14.06 4 8.6 6 15.01 3 11.33 4 5.91 6 4.1 8
Romania 17.09 1 15.7 3 13.58 5 8.52 7 8.94 5 8.01 4
Serbia 2.53 9 3.64 8 9.13 7 3.89 9 1.53 9 0.96 9
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The i2 Distance values obtained for the observed countries and each year can be an-
alysed in order to perceive the differences in the level of development. The values of i2 

Distance show the differences between countries. In the countries’ rankings, there are sim-
ilarities from year to year, with the exception of the rankings for Bosnia and Herzegovina, 
Bulgaria and Croatia (2007), Macedonia and Serbia (2009), Romania (2010) and Albania 
and Montenegro (2012). Furthermore, Moldova has a different rank from year to year. 
The rankings of these countries in the above specified years show the greatest number of 
dissimilarities in comparison to other years. 

All the selected countries of Southeast Europe have very similar characteristics. In this 
sense, they are all focused on creating market-based economies, implementing structural 
and institutional reforms and establishing macroeconomic stability. Despite the improved 
situation, these small economies remain uncompetitive due to inadequate harmonisation 
with European and international standards. However, there are differences among them. 
The small differences in the I-distance values for the countries prove a similarity in their 
economic development. From the data given in Table 3 it is clear that the differences in the 
transition processes for the analysed countries are decreasing as the countries are approach-
ing the European Union and bringing an end to the carried-out reforms. 

3. Results and discussion

The results achieved by applying the I-distance method were compared to the results of 
the HDI and GNI per capita. Table 4 shows the comparison of the development levels and 
rankings according to the GNI per capita, HDI and i2Distance for the selected Southeast 
European countries for the period from 2007 to 2012. 

A limited number of indicators were taken as the basis for the I-distance method. The 
constraints of the study stem from the fact that some of the indicators for SEE countries 
were not available in the relevant databases, but also from the limitations of the research 
method itself. The I-distance method does not support a large number of indicators for a 
smaller number of entities i.e. countries. Even so, the assumption was that research into the 
economic development and countries’ rankings of a few selected countries from the SEE 
region would be better and more reliable if the I-distance method were applied because 
it includes a broad range of selected national accounts, monetary, government finance, 
economic growth, liquidity and social indicators. The assumption was that a synthetic in-
dicator obtained by the I-distance method would show different countries’ rankings more 
clearly than the other two methods. However, the assumption was not totally validated. 

The ranking is similar with all the mentioned methods. In the countries’ rankings, both 
by HDI and by GNI per capita, there are only small differences from year to year, and there 
is a continuous correlation. In terms of HDI, the ranking is the same for all the observed 
countries. There is only a small variation in 2007 and 2008 (Macedonia and Bosnia and 
Herzegovina). By GNI per capita, it varies slightly in 2007 (Serbia), in 2007 and 2008 
(Bulgaria and Montenegro) and in 2011 (Macedonia and Bosnia and Herzegovina). The 
HDI highly correlates with GNI per capita. The I-distance values show more differences 
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between the countries than the HDI or GNI per capita. The I-distance values vary during 
the observed period.

There are differences in the countries’ rankings for the observed years. For example, 
when comparing all three methods, Croatia has the highest rank for all the years under 
analysis. According to the I-distance method, Croatia was ranked as first (2010), second 
(2008, 2009, 2011 and 2012) and as third (2007), while in terms of GNI per capita and the 
HDI it is always first. Furthermore, if the results or ranks of all three methods are com-
pared, the most drastic inconsistencies are to be found in Bulgaria, Serbia, Macedonia, 
Moldova, Montenegro and Romania. The position of Albania, Bulgaria (except for 2007), 
Macedonia (only for 2009 and 2010), and Moldova (with the exception of 2007 and 2009) 
are better when ranked using the I-distance method, while the position of Serbia is low-
er with the I-distance method than with the other two. Economic reforms, meeting the 
requirements for accession to the EU and the impact of the economic crisis are the main 
factors that influenced the development of the SEE countries and their various ratings by all 
three methods. Moreover, the ranking in 2007 shows the greatest deviation compared with 
the following years. Both Bosnia and Herzegovina and Romania achieved good economic 
performance thanks to an investment boom, while the investment boom in Bulgaria did 
not result in GDP growth. Socio indicators do not have much impact on development and 
rankings because they did not change during the observed period. All differences stem 
from economic indicators, especially from external and public debt, investment and current 
account deficit. All SEE countries are following a similar path towards establishing a market 
based economy and convergence with the EU. To sum up, the pace of carrying out reforms 
and the fulfilment of EU accession criteria impact on the level of economic development. 

By observing the data used to calculate the I-distance method values it is possible to 
find an explanation for the rank differences. In the observed period Bulgaria has the highest 
rank according to the I-distance method values (rank 1and 2), while in terms of the GNI 
per capita and HDI it has a much lower one (rank 4). Bulgaria has a lower rank in 2007 
when measured by the I-distance method (rank 5) than in the other years. Bulgaria enjoyed 
an investment boom until 2007. However, the effects of the investment boom were delayed 
and although the growth rate was initially stable, it went on to decelerate in the following 
years. During 2007 and 2008, inflation was high, but this rate subsequently dropped. Un-
employment rose after 2008 as did exports after 2009. These are the possible explanations 
as to why Bulgaria was ranked higher from 2008 to 2012. 

In 2007, Bosnia and Herzegovina’s general government gross debt stood at 18.7% of 
the GDP, while in 2012 it rose to 44.6%. Moreover, Bosnia and Herzegovina had a fiscal 
surplus in 2007 and low external debt (58.7% of the GDP). The influence of those indi-
cators brought Bosnia and Herzegovina a rank of 2nd place in 2007. Until 2007, Bosnia 
and Herzegovina had enjoyed sound macroeconomic policies, macroeconomic stability, 
accelerated structural reforms and a favourable external environment. However, in 2008, 
this changed when Bosnia and Herzegovina signed a Stabilization and Association Agree-
ment with the EU, which led to economic imbalance. Capital inflows and credit expansion 
impacted on domestic demand. The consequences of the domestic demand boom were the 
rise of inflation (from 1.5% in 2007 to 7.4% in 2008), and a higher general government 
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gross debt with fiscal and current account deficits. Moreover, the influence of the economic 
crisis on the Bosnian economy was significant. Those factors influence the Bosnian rank 
and explain why in 2007, Bosnia and Herzegovina ranked 2nd, while in the following years 
it ranked 9th and 8th.

Serbia has a lower rank according to the I-distance method (2007–2012) than when 
measured by the other ranking methods. The explanation for this great deviation obtained 
by the I-distance method can be found in economic indicators – low economic growth, 
high unemployment, lack of capital, low fiscal performance, low investment level, low exter-
nal liquidity, high insolvency and high indebtedness. There have been some improvements 
such as a slight increase in exports (after 2008). Serbia is lagging behind in carrying out 
economic reforms and economic performance is not as good as in the other SEE countries.

Montenegro has a better rank according to the GNI per capita and HDI than by the 
I-distance method. According to the I-distance method, Montenegro had a ranking of 8th 
in 2012. Since the economic crisis, economic output has almost recovered and financial 
stability has been achieved. However, public debt has risen significantly (68.3% of the GDP 
in 2012).

In 2011 and 2012, Albania had a better rank according to the I-distance method than by 
the HDI and GNI per capita. Albania experienced financial instability until 2009, which is 
the reason for the low level of development and the low ranking. In 2011 and 2012, Albania 
enjoyed improved economic performance thanks to a fiscal stimulus and a sound monetary 
policy. Due to economic policies, a significant fall in output was avoided, low inflation and 
banking system stability were achieved, exports increased, spurred mostly by the export of 
electricity, and economic activity expanded. 

Moldova, one of the poorest countries, ranked 3rd (2010 and 2011) and 4th (2008) by 
the I-distance method, while the GNI per capita and HDI ranking is 9th. In 2009, Moldova 
experienced a decline in economic growth. In that year, the IMF approved arrangements 
and the free trade area with the EU brought certain benefits. By 2012, Moldova had FDI 
inflows, credit and remittances, which increased the GDP and exports and resulted in a fall 
in unemployment, but also a rise in the current account deficit and inflation. Furthermore, 
it carried out reforms in the area of social assistance, health and education, energy and 
competitions. This served to increase the number of internet users. 

In addition to the high correlation in the rankings obtained by the application of differ-
ent methods, it can also be noticed that the I-distance method provides both an objective 
insight into the socioeconomic development of the observed countries and a presentation 
of all the results by a single indicator, calculated from the values of several other indicators. 
The I-distance method has confirmed that there are differences in the development levels 
of the observed countries. Bulgaria and Croatia are the most developed. Such a ranking is 
not surprising because these two countries (and Romania) are members of the EU, while 
the others are still carrying out reforms in order to harmonise their indicators with those 
of the EU and to meet the conditions of EU membership.
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Conclusions 

The analysis of a country’s welfare rests, above all, on a combination of economic and social 
indicators. Some important macroeconomic studies are concerned with countries’ rankings 
and the examination of their economic and social parameters. The aim of this paper is to 
compare three methods of ranking nine Southeast European countries in order to measure 
their economic development and to rank them. Two widely-used indicators for measuring 
development; the GDP per capita and HDI, are criticised for their imperfections and limi-
tations (Stiglitz et al. 2009a; van den Bergh 2009; Grimm et al. 2008; Norberg 2010; Luque 
et al. 2016). Many researchers have been trying to improve methodology or to find a new 
one, as well as a new indicator that will represent a good measure of countries’ welfare. 
In this paper, the I-distance method of multivariate statistical analysis (Ivanovic 1973) has 
been used. The I-distance method takes into consideration many heterogeneous indicators 
in order to gain a synthetic indicator that will determine the rank of an entity. However, 
the I-distance method also has its limitations. This method cannot support a large number 
of variables for a few entities. The results of this research show that the countries’ develop-
ment rankings based on the I-distance method are not so different from those made by 
international organisations. However, some differences in ranking occur in all the methods. 
There are small differences from year to year in terms of the HDI and GNI per capita, while 
the I-distance method values show more differences between the countries. The I-distance 
method values vary during the observed period. The greatest differences in ranking are in 
2007, 2011 and 2012. The ranking in 2007 is the result of previous economic policies, while 
during 2011 and 2012 most of the countries had recovered after the economic crisis. Dif-
ferences exist because not all the countries began economic reforms at the same time and 
they are now at different stages in the process of EU integration. This research was done in 
order to fill a gap in the analysis of the development and ranking of SEE countries. Further 
work could be a comparative analysis of the development of EU members and SEE coun-
tries using the I-distance method. Depending on the available data, the indicators could be 
oriented more towards government finance indicators. 
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