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Abstract – This paper elaborates the importance of 

the economic set of indicators relevant for assessing 
natural gas supply options, as a part of the multi 
criteria decision making (MCDM) method. Such an 
approach is a useful tool for decision makers. Thus, the 
paper is not only dealing with economic indicators 
arising from investment and other types of costs, but it 
mostly focuses on macroeconomic environment and 
macroeconomic preconditions strongly related to 
energy infrastructure. MCDM is firstly utilized to 
calculate the indicator’s weighting factors, and further, 
regression analyses are performed in terms of 
identifying interdependencies among the indicators.  
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1. Introduction 
 
 Energy sector, and in particular energy 
infrastructure is one of the key factors in providing 
economic and social wellbeing for any nation. It is 
quite certain that the investment costs are the most 
dominant when it comes to any new investment in 
energy infrastructure, although the externalities 
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emerging from the environmental impact become 
more and more significant in the last decades. Hence, 
today a sustainable energy planning [1] that includes 
all pillars or aspects of sustainability is a must, in 
particular for the countries that still rely on carbon 
intensive fossil fuels reserves and which are obliged 
to perform a sort of energy transition, towards 
cleaner energy production. Since natural gas is the 
least carbon intensive among fossil fuels, it is a 
sound option for Macedonian coal based electricity 
production (share of 67% in 2016) [2], in providing 
better production efficiency, better air quality, as 
well as, more sustainable final energy consumption. 
The significant share of coal in electricity production 
in the country has also been influencing its ranking 
as per the World Energy Council’s (WEC) Energy 
Trilemma Index. [3] Out of 125 countries, 
Macedonia is ranked 65 and has a BBB score (AAA 
is being the best, while DDD) is being the worst. The 
three dimensions of this index are presented in Figure 
1. 

Figure 1. Benchmark of the sustainability of the 
Macedonian energy system [3] 

 
 Unfortunately, natural gas supply in Macedonia is 
fully import-dependent from only one supply source, 
thus, it significantly reflects price competitiveness, 
level of consumption and most of all supply security. 
Decision makers in the country are facing a short 
time period to provide diversification in supply 
sources, among other, as an obligation from the 
Central and South-Eastern European Countries 
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(CESEC) Gas Connectivity initiative whose main 
objective is commitment of the countries for 
providing gas supply from at least three independent 
sources [4]. It should be emphasized that the 
assessment of potential new supply sources and 
possible gas pipeline routes should be performed by 
having in prospect the sustainability indicators’ sets. 
A number of authors conducted their research by 
using this approach for selecting optimal energy 
systems, such as Afgan et al. (2007) [5], Burton and 
Hubacek (2007) [6] and Demirtas (2013). [7] Among 
the most interesting works addressing the South East 
Europe (SEE) region is the research of Thomaidis 
and Mavrakis (2006) [8], which focuses on selecting 
optimal natural gas pipeline routes, while having in 
consideration project costs, project risks and the 
natural gas market’s development. Regarding the 
advantages and disadvantages of an existing energy 
infrastructure as a precondition for construction of a 
new gas pipeline or a new gas fired power plant, the 
situation could be quite opposed. While the existence 
of high voltage transmission lines, as well as a power 
substation in its vicinity is an advantage for erecting 
a new power plant, the existence of centralized 
district heating facility could be considered as a 
serious obstacle in the penetration of a natural gas as 
a fuel source in the final consumption (residential 
area). [9] Having in consideration the 
interdependencies among economic indicators, 
regression analyses have been used to identify a 
proper model representing such correlations. Thus, 
this paper presents two different points of view on 
the treated problem – firstly, it elaborates the 
identification of the relevant economic indicators and 
their relative importance, and secondly, it identifies 
the interdependences between some of the economic 
indicators. 

 
2. Methodology 

 
 As a result of the large number of qualitative and 
quantitative economic indicators affecting the 
decision, certain data management is necessary to 
establish their relative importance (weights). That 
could be accomplished by using some of the 
Multicriteria Decision Making (MCDM) techniques. 
In addition, regression analysis facilitates locating 
the interdependencies among indicators identified as 
relevant. 

 
2.1 Multi-Criteria Decision Making (MCDM)  

 

 MCDM is a method to evaluate real world 
situations, based on various qualitative or 
quantitative criteria in certain/uncertain/risky 
environments to suggest an optimal course of 
action/choice/strategy/policy among the available 
options. [10] Indicators, as information tools, 

summarize data for complex or/and conflicting 
problems, in order to determine actual conditions, as 
well as to forecast future trends. [11] Analytic 
Hierarchy Process (AHP) [10] is a technique utilized 
by MCDM, based on the priority theory. It deals with 
complex problems which involve considering 
multiple criteria/alternatives simultaneously. The 
technique is convenient for breaking down a 
complex, unstructured problem into its constituents, 
followed by arranging these items into a hierarchic 
order (criteria, sub-criteria, indicators) and assigning 
numerical values from 1 to 9 to subjective judgments 
depending on the relative importance of each 
criterion/indicator using pair-wise comparison. To 
retrieve the resulting weights of the criteria, a 
normalized principle eigenvector is computed. It 
corresponds to the vector of weights. In addition, 
AHP provides a measure of the evaluator’s 
inconsistency. Further, Saaty (1980) [12], uses the 
largest eigenvalue λmax, to define a consistency index 
CI defined by the following expression: 

CI = (λmax – N)/(N-1) (1) 

where N is the number of criteria (indicators). The 
consistency index is divided by the random index of 
the order of the matrix considered to calculate the 
final inconsistency measure referred to as 
consistency ratio. A maximal consistency ratio of 0.1 
is considered acceptable. [13] 
 
2.2 Regression analysis 
 The simplest linear model includes only one 
independent variable. The functional relationship 
between the true mean of Yi, denoted by ε(Y i) and Xi, 
is the equation of a straight line [14]: 

ε(Y i) = β0 + β1Xi (2) 

β0  is the intercept, the value of ε(Y i) when X=0 
and β1 is the slope of the line, i.e. the rate of change 
in ε(Y i) per unit change in X. The deviation of an 
observation Y i is taken into account by adding a 
random error ϵ i to give the statistical model: 

Y i = β0 + β1Xi + ϵ i (3) 

Most models use more than one independent variable 
to explain the behavior of the dependent variable. 
Thus, the linear model can be extended to include 
any number of independent variables: 

Y i = β0 + β1Xi1 + β2Xi2 + ... + βpXip + ϵ i (4) 

There are 𝑝 independent variables, and including β0, 
p + 1 parameters are to be estimated.  

 



TEM Journal. Volume 7, Issue 1, Pages 86-96, ISSN 2217-8309, DOI: 10.18421/TEM71-10, February 2018. 

88                                                                                               TEM Journal – Volume 7 / Number 1 / 2018.                                                                                                                                  

3. Case Study: Analysis of the economic 
indicators in assessing optimal natural gas 
supply options in Macedonia 
 

3.1 Macroeconomic environment 
 

  The economic indicators in terms of 
macroeconomic environment in any country, are the 
basis for development of a certain energy (in this 
case, gas) infrastructure as well as for promotion of 
natural gas as a fuel, both in electricity production 
and in final energy consumption. Primarily, it must 
be emphasized that Macedonia’s Gross Domestic 
Product (GDP) per capita is one-third the average of 
the GDP per capita among the European Union (EU) 
members who joined since 2014, and even 15% of 
the EU average as a whole. [15] Thus, a faster 
growth is required for Macedonia to close its income 
gap, since in the period between 2009 and 2014, 
Macedonia’s GDP per capita in purchasing power 
parity (PPP) terms increased only from 35% to 
36.6%. [15] Macedonia has only US$ 26.14 billion 
GDP per capita in PPP terms, which classifies the 
country in the group of economies with low 
economic growth. [16] It affects the infrastructure 
development as described by Palei (2015) [17], who 
performs an assessment of the impact of the 
infrastructure on economic growth and global 
competitiveness. In terms of infrastructure 
development indicators in general, Macedonia has 
low performances, which are presented in Figure 2. 
and Figure 3 [18]. 
 

 Figure 2. Road Density in Macedonia compared with the 
region and EU members [19]. 

 

 
Figure 3. Logistic Performance Score of Macedonia 

compared with the region and EU members [20] 
 

  A set of more complex indicators in terms of 
overall infrastructure development and in particular 
in terms of electric power infrastructure, have been 
developed by the European Bank for Reconstruction 
and Development (EBRD (Figure 4). Electric power 
infrastructure index is one of the six indices included 
in the EBRD index of infrastructure (electric power, 
railways, roads, telecommunication and water and 
wastewater). [21] 

 
Figure 4. Data on EBRD index of infrastructure reform 

[21] 
 

On one side, Macedonia has a high level of energy 
intensity compared to the EU members [22,23] while 
on the other, an almost negligible share of natural gas 
in the final energy consumption. The energy intensity 
data for Macedonia and EU28 are presented in Figure 
5.  
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Figure 5. Energy intensity in Macedonia and EU28 
[22,23] 

 
 Unfortunately, nowadays in Macedonia, electricity 
still significantly prevails in the final energy 
consumption of the households and a noteworthy part 
is still being dominantly used for heating. District 
heating is available for only 10% of the population. 
[24] The shares of electricity, district heating and 
natural gas in energy consumption of households in 
Macedonia and EU28 are presented in Figure 6. and 
Figure 7., respectively. 

 
Figure 6. Shares of different types of fuels in energy 

consumption of households in Macedonia [22]  
 

Figure 7. Shares of different types of fuels in energy 
consumption of households in EU28 [23] 

 
 Figure 6. and Figure 7. show a huge discrepancy 
in the final energy consumption of the households, 
between Macedonia and EU28. While in Macedonia 
electrical energy is dominating, and the share of 
natural gas is not even recorded on the chart, in 
EU28 the consumption of natural gas prevails over 
all other types of energy. Thus, the extremely low 
level of natural gas consumption (due to the lack of 
infrastructure, low GDP, energy poverty, etc.) in 
Macedonia is one of the reasons for its high price. 
This situation with modest natural gas consumption, 
opposing the wide use of carbon intensive fossil 
fuels, contributes to high values of another indicator 
named as carbon intensity of the economy. The 
values of this indicator for Macedonia in comparison 
with other countries are presented in Figure 8. 

Figure 8. Carbon intensity values for Macedonia in 
comparison with other countries and EU28 [16] 
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From the aforementioned, it could be noted that the 
low level of infrastructure’s development (Figure 4.) 
and the high values for both energy intensity (Figure 
5.) and carbon intensity (Figure 8.), are mutually 
interdependent. The advancements or the 
deteriorations in any of the three abovementioned 
fields act correspondingly as drivers or obstacles in 
the process of managing natural gas supply chains. 
Hence, such an environment prevents planned 
actions from moving forward, since one of the basic 
steps toward low carbon and sustainable economy is 
the wider use of natural gas. In order to create sound 
policies in terms of optimal natural gas supply, 
identification of all relevant indicators affecting the 
issue and evaluation of their significance, should be 
among the key priorities of the decision and policy 
makers.  

3.2 Identifying the economic indicators and their 
weights 

 
 Since one of the definitions for energy 
security as per von Hirschhausen (2005), calls upon 
“providing continuous supply with energy 
resources/commodities at reasonable costs” [25], 
investment and operating costs should be between 

the priorities when it comes to assessing preferences 
among economic indicators. In the private sector, the 
costs are borne by the company - investor, and the 
benefits as an outcome from the project accrued by 
the company. In the case of public sector projects, 
especially large scale projects such as those related to 
energy infrastructure, the matters are not as simple. 
Hence, decisions about investments in such projects 
must be made by elected or appointed officials, 
mangers, while in some cases general public decides 
on referendum. Due to the magnitude of capital and 
long-term consequences related to these projects, as a 
logistic to the decision making process, a systematic 
and science based approach employing relevant 
indicators is required. [26] This recommendation, as 
well, is used in evaluating the natural gas supply 
chain in Macedonia in terms of identifying relevant 
indicators and calculating their weight in order to 
assess their significance vs. the analyzed goal. 
Hence, the first hierarchy level of the analyzed 
problem (Figure 9.) comprises of four main sets of 
indicators in accordance with the sustainability 
paradigm. [1] The set of economic indicators is 
further decomposed in two additional hierarchy 
levels, as shown in Figure 10. 

 

 
Figure 9. Decomposition of the problem in the first hierarchy level 

 

 
 

Figure 10. Hierarchy of economic indicators 
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To determine corresponding weights for each of the 
relevant indicators, a poll of experts and stakeholders 
is identified and a questionnaire is distributed among 
them. The total number of identified experts and 
stakeholders is 34 (7 university professors, 7 from 
relevant Ministries and State Agencies, 7 from 
energy production and transmission companies, 3 
from companies distributors/suppliers of natural gas, 
3 independent economic consultants, 2 from NGO’s, 
2 from metallurgy companies, 2 from other 
production companies and 1 from the Logistic 
Department of the Army of Republic of Macedonia). 
As already explained in Section 2, AHP is utilised to 
calculate weights, and the corresponding values of 
the weights are presented in Figure 9. and Figure 10., 
vs. the identified indicators. [27] 

3.3.  Correlations among the economic indicators 
 

 Correlations between the sustainability indicators 
in general, as well as, in particular, among the 
economic set of indicators are subject of numerous 
studies and researches. Grundey (2008) [28], has 
conducted an analysis of the implementation of 
sustainable policies, outlining that the development 
of infrastructure is one of the most strategic aspects 
regarding the strategic planning for sustainable socio-
economic development of a certain country. Sanchez 
– Robles (1998) [29] notes that the competitiveness 
of the economy is strongly related to various 
indicators, among which one of the most significant 
is the indicator of infrastructure development. 
Alesina et al. (1992) [30], investigated the 
correlation between political instability and per 
capita GDP growth on a sample of 113 countries and 
found out that these indicators are jointly determined. 
Saidi and Hammami (2015) [31], refer to the impact 
of economic growth and CO2 emissions due to 
energy consumption, for a global panel of 58 
countries. Xiongling (2016) [32], analyses the 
relationship between CO2 emissions and economic 
growth (GDP) in China. The results show that, on a 
long-run basis, economic development can improve 
environmental degradation. Based on the data for 17 
transitional countries, Mitić et al. (2017) [33], prove 
a statistically significant long-run relationship 
between GDP and CO2 emissions. On average, a 
change of 1% in GDP results in change of 0.35% in 
CO2 emissions.  In transition economies the increase 
of Gross National Income (GNI) is the result of a 
reduction in the energy intensity and carbon 
intensity. A reduction in the energy intensity of GDP 
is related to two main sources – structural change 
(shifts towards less energy intensive economic 
activities) and reductions in sector-level energy 
intensities (the amount of energy used to produce a 
unit of sector GDP). This second source reflects 
more fundamental improvements in energy 

efficiency throughout the economy. [34] Concerning 
the carbon intensity in transition economies there are 
three stages:  
 

− in the initial period (1990-1996), carbon 
emission declines were determined mainly by the 
collapse in economic activity; 

− between 1996-2002, the economy expanded 
while carbon emissions continued to decline – an 
absolute decoupling of emissions and growth, as 
carbon intensity was declining faster than GDP 
was growing; and 

− the period 2002-2008, corresponds to a relative 
decoupling of carbon emissions and growth. 
 

 Herein, based on a sample of 13 countries 
(transitional economies), and by means of simple 
linear regression, pair-wise correlations between the 
first hierarchy level economic indicators are 
performed. The following indicators are included: 
EBRD electric power index (as an indication for new 
investments in gas and energy infrastructure), 
carbon intensity, energy intensity, share of natural 
gas in final energy consumption and GNI per capita. 
[27] Although, numerous researchers consider the 
GDP as an indicator [31, 32, 33] due to the 
characteristics of the transitional economies it can be 
assumed that in this case and for the selected 
countries, GNI could be more convenient. Namely, at 
the beginning of the transitional process, transition 
countries in Southeast (SEE) and Central Europe 
(CEE) attracted little foreign direct investment (FDI) 
because of the political risk and economic instability, 
as well as competition from the emerging economies. 
It is important to emphasize that transition economies 
are technological followers in nearly every field. [35] 
There has been a considerable increase in FDI 
inflows to these regions since 2000, probably 
because of the improved general political and 
economic environment, although the level of foreign 
investment is still not satisfactory. [36] Furthermore, 
it is a fact that in transition economies, the income 
from foreign investments is usually returned to their 
home countries. Also, the state of brain-drain is still 
current in transition economies. Data series for the 
selected indicators are for the period 2004-2010 [16, 
20, 21], while their average values for the analyzed 
period are taken for the regression. The following 
countries are included: Macedonia, Serbia, Bosnia 
and Herzegovina, Croatia, Estonia, Bulgaria, Slovak 
Republic, Slovenia, Turkey, Romania, Poland, 
Lithuania and Latvia. In the first step, Albania and 
Montenegro were also included, but due to the fact 
that the gas market there is non-existent or 
negligible, in the second iteration, they were justly 
excluded. Among the analyzed countries Macedonia 
has both the lowest share of natural gas in the final 
consumption (2.48%) and of GNI per capita, 
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moderate value for EBRD electric power index, as 
well as very high values for carbon intensity and 
energy intensity. [16, 21] The results from the 
conducted simple linear regression pair-wise 
comparison of these indicators are presented in Table 
1., where the value of R2 is an indication for the level 
of correlation between indicators. High value 
indicates a strong correlation, and vv. [14]  
 As shown in Table 1., a strong correlation exists 
between energy intensity and carbon intensity, which 
is presented with high value of R2. This 
interdependence is also presented in Figure 11., 
where the countries with high carbon intensity also 
have high values for energy intensity.  
 Furthermore, the correlation between energy 
intensity and GNI per capita is also obvious, but not 
very high, since, a variety of other indicators (human 
resources, capital formation, social and political 
indicators, etc.) influence the value of GNI per 
capita. [37] Hence, the rational use of energy 
through energy efficiency measures, efficient 
technologies etc., have significant impact on the 
economy competitiveness, as well as, on the 
increasing of GNI per capita. This correlation is 
presented in Figure 12. 
 
Table 1. Correlation between economic indicators  
[16, 21, 22] 

 

Value of R2 in 
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Energy intensity 0.9485 0.4784 0.0954 0.0959 

Carbon intensity  0.4248 0.1181 0.118 

GNI per capita   0.0872 0.0571 
EBRD electric 
power index 

   0.3988 
 

 

Figure 11. Correlation between carbon intensity and 
energy intensity indicators 

 
Similar trends can be noted in Figure 13., where the 
correlation between carbon intensity and GNI per 
capita is presented.  
 

 
Figure 12. Correlation between energy intensity and GNI 

per capita indicators 
 

 The countries with the highest values of carbon 
intensity, have the lowest values of GNI per capita. 
Finally, as presented in Figure 14., the last pair-wise 
comparison between EBRD electric power index and 
the share of natural gas in the final energy 
consumption, exibits a certain relevant correlation.  

 
Figure 13. Correlation between carbon intensity and 

GNI per capita indicators 
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Figure 14. Correlation between EBRD electric power 
index and share of natural gas in final energy 

consumption (%) 
 Thus, the quality of the available energy 
infrastructure implies new investments that 
contribute towards a higher natural gas consumption, 
although this correlation is not strong. There is a 
significant discrepancy in the case of Serbia, but the 
latest war conflict and the bombarding of Serbia in 
1999, caused a significant damage on the electric 
power infrastructure [38, 39], which seemingly leads 
to the lowest value of EBRD electric power index in 
the period from 2004 to 2010. 

 
4. Results and discussions 

 
 The values of calculated weights corresponding to 
the indicators’ set identified as relevant, clearly show 
that the economic indicators are the most significant, 
in particular the subset of indicators defining new 
investments in gas and energy infrastructure. It is 
interesting to emphasize that in this subset of 
indicators, the indicator presenting political stability 
and absence of violence prevails over the group of 
indicators regarding infrastructure development. This 
clear signal should not be ignored by policy makers 
in any country. Further, it is important to outline that 
policy makers should be more active and focused on 
decreasing the influence of the subjective political 
factors, which dominate over the objective indicators 
such as infrastructure development. Hence, one of 
the crucial tasks in creating preconditions for 
potential new investments in energy infrastructure, 
particularly the gas infrastructure, is the zeal towards 
political stability. In terms of indicators relating to 
infrastructure development, the indicators losses in 
transmission and distribution of electrical energy 
(%) and development of district heating network 
(MW/km2) dominate, which designates that the 
overall logistic performance in terms of such 
infrastructure imply higher potential for natural gas 
to penetrate as a fuel. [27] The latter is strongly 
related with the second ranked subset of economic 
indicators, i.e. the natural gas consumption. The 
availability of natural gas, especially for households 
can contribute towards local economic development, 
better environmental quality, and finally, towards 
lower external costs related to public funding, due to 
the improvements in quality of life in general. 
Tertiary ranked is the indicator energy intensity of the 
economy. Decreasing energy intensity is a very 
important task for each national economy. Among 
others, it is closely related to the combustion 
efficiency rate of the used fossil fuels. Thus, natural 
gas can significantly help these efforts, since it has 
the highest rate of combustion efficiency among 
fossil fuels. [40] Next ranked by importance is the 

group of indicators referring to the energy mix, where 
the indicator share of natural gas in final energy 
consumption (%) has the highest weight.  
In terms of correlation among economic indicators, 
the results show a very strong correlation between 
energy intensity and carbon intensity. Macedonia has 
better performance in terms of these indicators than 
Serbia, Bulgaria and Bosnia & Herzegovina, but it is 
far behind other analyzed countries. It is certain that 
coal based electricity production in the analysed 
countries, the obsolete technology of current thermal 
power plants, as well as the unsustainable energy mix 
in general, contribute to these conditions. The 
previously described Energy Trilemma Index is just 
another useful indication towards a better illustration. 
While out of 125 countries, Macedonia is ranked 65th 
and Serbia is 73rd, on the upper part of the list, 
Croatia’s rank is 29th while Slovenia’s is 12th. [3] The 
influence of energy intensity and carbon intensity on 
GNI per capita is moderate, since there are other 
indicators affecting GNI [37]. Nevertheless, it can be 
noted that the energy sector features have a huge 
impact on the overall economy, presented herein 
trough GNI per capita.  
 The importance of the infrastructure development, 
as shown trough the value of the weighting factor, is 
again proven in Figure 14., where correlation 
between EBRD electric power index and share of 
natural gas in the final energy consumption is 
indicated. Although this correlation is hardly 
moderate, it is clear that solid marks in terms of 
electric power infrastructure lead towards higher 
share of natural gas in the final energy consumption. 
Slovak Republic and Romania are a good example 
for such a trend. It is interesting that, as a country 
with the lowest share of natural gas, Macedonia has 
only one source of natural gas supply. Thus, 
providing diversification of natural gas supply 
sources could be pointed out as one of the crucial 
drivers towards increasing consumption and securing 
economic growth.  
 
5. Conclusion 
 
 One of the key factors in providing economic and 
social wellbeing of any nation certainly is the status-
quo of the energy sector, in particular the existing 
conditions regarding the energy infrastructure. In the 
context of the Macedonian energy sector, it should be 
emphasized that our country has a growing reliance 
on imported fossil fuels and energy inefficiency. 
Fossil fuels account for more than 80% of energy 
consumption in Macedonia, and an increasing 
amount of this is imported, including all liquid fuels 
and natural gas. In the absence of investment in new 
energy sources, this trend will continue, as the 
demand grows while domestic production erodes. In 
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order to reverse this trend and strengthen the energy 
security, it is necessary to increase energy 
efficiency through improving efficiency of 
residential, commercial, and public buildings, which 
account for up to 50% of the energy consumption. 
Other goals include increasing the use of natural gas 
and reducing the use of electricity to heat buildings. 
Considering that in the up-to-date conducted surveys, 
more than half of the Macedonian companies clearly 
state that electricity supply is a continuous and 
notifyable problem, we could strongly emphasize 
that future investments in the energy sector are 
particularly important. The economic indicators in 
terms of macroeconomic environment in the country 
are the basis for development, not only of the energy 
(gas) infrastructure, but as well of the promotion of 
natural gas as a fuel both in the electricity production 
and in the final energy consumption. The herein 
presented analysis of the basic macroeconomic 
indicators indicate that the real GDP per capita 
growth would need to accelerate to around 4.5% — 
significantly above the 10-year average of 3.7% — 
for Republic of Macedonia to catch up to the living 
standards of the new EU member states within the 
next 20 years. 
 In order to evaluate the optimal natural gas supply 
chain in Macedonia the relevant indicators were 
identified, and their corresponding weights were 
calculated  The values of calculated indicator’s 
weights, clearly show that the economic factors are 
the most significant, in particular the subset of 
indicators defining new investments in gas and 
energy infrastructure. It is interesting to stress that in 
this subset of indicators, the indicator presenting 
political stability and absence of violence prevails 
over the infrastructure development group of 
indicators. This is a clear signal that should not be 

ignored by policy makers in any country. Hence, one 
of the crucial tasks in creating preconditions for 
potential new investments regarding energy 
infrastructure, particularly gas infrastructure, is the 
improvement towards political stability. In terms of 
correlations between economic indicators, several 
conclusions can be emphasized. First, a strong 
correlation exists between the energy intensity and 
carbon intensity. In comparison to the selected 
countries included in the herein presented survey, 
Macedonia has moderate to high carbon intensity and 
similar energy intensity. Second, correlation between 
energy intensity and GNI per capita has been 
determened, considering that a variety of indicators 
influence the latter. Hence, the rational use of energy 
through energy efficiency measures, efficient 
technologies etc., have a significant impact on the 
economy competitiveness as well as on the 
increasing of GNI per capita. Among the countries 
with moderate to high energy and carbon intensity, 
Macedonia has one of the lowest GNI per capita. 
Finally, in terms of the correlation between EBRD 
electric power index and the share of natural gas in 
final energy consumption although this correlation is 
not significantly strong, it can be concluded that the 
quality of the available infrastructure in the energy 
sector implies new investments which, in turn, 
contribute towards higher natural gas consumption. 
Hence, the improvements in the existing 
infrastructure and investments in new enegy and gas 
infrastructure is an especially significant issue for 
Macedonia.  
 
 
 
 

 
Nomenclature 
 
AHP Analytical Hierarchy Process 
CEE Central Europe 
CESEC Central and South Eastern European 

Countries 
CCHPP Combined Cycle Heat and Power Plant 
EBRD European Bank for Reconstruction and 

Development 
EU European Union 
FDI Foreign Direct Investment 
GDP Gross Domestic Product 
GNI Gross National Income 
IEA International energy Agency 
IMF International Monetary Fund 
JSC Joint Stock Company 
MCDM Multi Criteria Decision Making 
SEE South Eastern Europe 
PPP Purchasing Power Parity 

WEC World Energy Council 
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