
 
762

* For correspondence.

Oxidation Communications 40, No 2, 762–772 (2017)

Photochemical oxy-reduction and other processes

REVIEW OF ENERGY SECURITY AT GLOBAL LEVEL WITH 
SPECIAL REFERENCE TO THE REPUBLIC OF SERBIA 
(ECONOMIC AND LEGAL ASPECTS)

Z. BJELAJACa, M. DUKIC MIJATOVICa,b*, O. UZELACb

aLaw Faculty of Economics and Justice, University of Business Academy, Novi Sad, 
Serbia 
bFaculty of Economics, University of Novi Sad, Subotica, Serbia 
E-mail: marijana.dukic.mijatovic@gmail.com; zdjbjelajac@gmail.com;  
o3peh_y@yahoo.com

ABSTRACT

Although the modern world uses common and simplified definition of energy se-
curity in the context of the availability of energy resources in sufficient quantities 
and at affordable prices, stability of supply, as well as physical safety of gas and oil 
pipelines, many countries and organisations interpret this concept in different ways, 
approaching this term from various aspects. All the more, as global problems related 
to energy and security challenges, risks and threats the world is facing today as well 
as in the unforeseen future, can not be viewed in a partial but in a versatile way. It is 
clear that energy security has a multifaceted character because all modern and devel-
oped economies of the world depend on the continuous and planned energy supply. 
Therefore, the energy sector is a fertile ground for a variety of negative impacts, which 
implies significant consequences not only in the field of energy security but also the 
overall economic stability of certain countries. Therefore, rightly argues that those 
countries which managed to protect the environment, economic growth, and regular 
energy supply can be rightly considered safe energy states. Given the above, it is a 
completely justified view that the process of European integration of Serbia in the 
field of energy is essentially the most important process.
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AIMS AND BACKGROUND

In the past few decades, there were intense debates among scientists, energy experts, 
politicians, statesmen and especially among experts in safety and environmental 
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protection over energy security and assessment on needs, or lack of energy in the 
near future. It had been found long ago that the existence and prosperity of a civi-
lised society depend on the availability of energy. The fact is that the found energy 
resources are limited, at least those which were available and could be put in a posi-
tion of real exploitation. That is why it is no longer a question whether the world 
would run out of fossil fuels, but when it would happen. Today, the topic of energy 
security is on the top of foreign policy priorities in almost all countries, as global 
society is characterised by many contradictions, and in this domain, ‘the future seems 
far enough’ and actual interests always prevail in relation to long-term problems 
related to energy and energy products, which will inevitably affect the survival and 
further sustainable development of human society. The world of today is turned to 
resolving regional and local conflicts, civil wars, riots, terrorism, organised crime, 
and all those ‘visible’ threats that jeopardise global safety. However, there is another, 
perhaps more threatening fact which takes place in volatile areas, and considers the 
intense competition of the great powers for control possession and distribution of 
energy. So, in this turbulent century, many factors influence energetic safety: wars, 
personal and national interests, political turmoil, and ultimately, it is all reflected in 
the economy and integral safety. A very striking example of how politics can affect 
economic safety refers to the dispute between Russia and Ukraine over gas transit, 
and because of the dispute, many Member States of the European Union suffered the 
consequences. It is often emphasised that the European Union largely owes its forma-
tion to energy1. In fact, the establishment of the Coal and Steel Community in 1951 
resulted from the intention of uniting several countries, i.e. Germany, France, Italy, 
Belgium, Netherlands and Luxemburg over joint control of steel production and coal, 
through the idea justified through the access to ‘building peace through power’ in the 
post-war period. Later, there were many agreements, with a step forward in 1991, 
when under the conditions of absence of the EU rules, was initiated signing the Energy 
Charter Treaty (ECT), and the EU Commission, in 2001, announced Green and then 
a White Book on Energy with the intention to start production of a wide integrated 
platform for policy in this area, and a significant breakthrough occurred only at the 
informal European Council at the end of 2005, in Hampton Court2. Despite evident 
progress in this area, there are many challenges ahead of the European Union and the 
main challenge in the energy management is a lack of political consensus related to 
long-term and harmonised energy strategies, which would be supported by adequate 
financial instruments. It is doubtless that in recent years the energy issues have come 
to the forefront of the priority topics of the European Union, with intensive efforts in 
the formation of a common energy policy and legislative framework. The develop-
ment of a clean, efficient and safe supply of energy promotion of energy use patterns 
which pollutes the environment less, natural resource management and the creation 
of industry, services, and society which impacts the environment less are significant 
investments in the European future3. Any energy policy, whether national or European, 
must achieve three principal objectives at the same time: safety, fight against climate 
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change and economic growth4. One can not choose between these three measures and 
favour one at the expense of others5. The climate and energy package comprises four 
pieces of complementary legislation. First, the EU ETS is the key tool for cutting 
industrial greenhouse gas emissions most cost-effectively. The climate and energy 
package includes a comprehensive revision and strengthening of the legislation which 
underpins the EU ETS, the Emissions Trading Directive. Major changes include the 
introduction of a single EU-wide cap on emission allowances in place of the existing 
system of national caps. The cap will be cut each year so that by 2020 emissions will 
be 21% below the 2005 level. Under the so-called Effort Sharing Decision, Member 
States have taken on binding annual targets for reducing their greenhouse gas emissions 
from the sectors not covered by the EU ETS, such as housing, agriculture, waste and 
transport – comprising around 60% of the EU total emissions. The national targets 
range from a 20% emissions reduction by the richest Member States to a 20% increase 
by the least wealthy. Member States must report on their emissions annually under the 
EU monitoring mechanism. Under the Renewable Energy Directive, Member States 
have taken on binding national targets for raising the share of renewable energy in their 
energy consumption by 2020. The national targets ranging from 10–49% will enable 
the EU as a whole to reach its 20% renewable energy target for 2020. In addition, the 
targets will also help to cut greenhouse gas emissions and reduce the EU dependence 
on imported energy. The fourth element of the climate and energy package is a direc-
tive creating a legal framework for the environmentally safe use of carbon capture 
and storage technologies, which involves capturing the carbon dioxide emitted by 
industrial processes and storing it in underground geological formations where it does 
not contribute to global warming. The climate and energy package does not directly 
address the energy efficiency target. This is being done through the 2011 Energy Ef-
ficiency Plan6. Burdensome problem related to energy security, viewed from the global 
point of view, concerns the distortions of built systems in fuel supply, which disrupts 
safety of energy supply in the national energy sectors7. At the same time, the evident 
and confrontational question in planetary scale is different availability the countries 
have in relation to key resources. So, on the one hand, there are countries in the Mid-
dle East and Russia, which are rich in resources, and on the other hand, there are poor 
countries, such as Japan. The first countries have at their disposal the possibility of 
conditioning energy to the other countries but it does not mean that the countries that 
are not rich in these resources do not have a strong economy. A flagrant example of 
this is Japan. Certain countries have a disproportionate role in supplying the global 
market with oil and gas, and it makes their political and internal situation important 
for the global economy. Thus, for example, 60% of the world gas deposits are located 
in two countries – Russia and Iran. In addition, there is a growing evidence that it is 
increasingly difficult to increase supplies or finding new energy sources to respond to 
the increasing demand, especially when it comes to India and China. Energy security 
is an actual issue in the Republic of Serbia recently. Actually, the process of European 
integration of Serbia in the field of energy is essentially the most important process 
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for at least two distinct reasons. The first relates to the fact that the energy industry is 
the largest one in Serbia, and the second one is related to the efficiency of the energy 
sector, as the prevailing opinion is that use of energy causes the level of employment 
and competitiveness in the country8.

EXPERIMENTAL

A brief overview of global energy tendencies spots that energy is a real security issue. 
In addition to addressing a number of issues and problems related to the types and 
sources of electric power, oil, gas, and gradual focus on other types such as nuclear 
energy, as well as renewable energies, there are increasingly emerging threats directed 
at disturbing energy security9. Threats to energy supply can come from various sides: 
terrorist attacks, natural disasters, political blackmail and riots as results of regional 
conflicts or tensions are just some of them10. This definitely shows that energy security 
implies numerous economic, political and military developments at the international 
level. In this sequence, it is necessary to continuously improve the components of 
energy security, and minimize all negative impacts. Among other things, the issue of 
energy safety is the fact that more and more countries rely on the long distance sup-
ply, such as oil pipeline covering entire continents or tankers that carry natural liquid 
gas over the oceans. Increasingly complex and vulnerable infrastructure, such as new 
projects of oil pipelines or terminals for natural gas, is being related to responding the 
increasing demand. This is the aspect of globalisation which indicates the interdepend-
ence between consumers and suppliers in a complex chain which requires full security 
from source to tap both on land and at sea11. Considering all the above, it can be seen 
that the state of energy safety of the European Union requires the implementation of a 
unified EU policy in order to overcome the individual interests of the Member States. 
The problem of energy security is increasingly reflected in the context of protection 
of the expansion of terrorist whose actions tend to be directed at nuclear facilities, 
oil refineries, pipelines and transportation assets. The area particularly vulnerable 
to abuses of power is the use of nuclear technology. Tendencies of terrorist groups 
are primarily intentional causing nuclear accidents, and attacks on nuclear facilities, 
storage of radioactive waste, stealing fission material or obtaining nuclear weapons. 
These potential dangers caused the European Union to dedicate greater degree of 
attention to improving the system of protection of energy security, in particular, the 
collective nuclear security.
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Fig. 1. Framework of energy security (2015) (Ref. 12)

Bearing in mind the complexity of the topic addressed in this paper, it is advisable 
to pay attention to this comparative view (Fig. 1), components of energy security in 
four selected CEE countries, two energy-poor – Bulgaria and Serbia and two energy-
provided – Romania and Ukraine, both in terms of considering the energy policy in 
the region and from the aspect of transparency. Whatsoever, International Index of 
Energy Security Risk sets Romania on the 15th place among the 75 largest energy 
consumers in the world in its edition for 2015, which is the best result for all CEE 
countries. Other countries are lagging far behind – Bulgaria is in the 57th place and 
Serbia in the 61st, while Ukraine is in the 72nd place, behind it are only Uzbekistan, 
Turkmenistan, and Singapore.

Table 1. Summary reserves of fossil fuels in Serbia13

Energy resource Exploitation reserves 
(Mtoe)

Geology reserves 
(Mtoe)

Lignite (open-pit exploitation)     2.616     3.753
Pit and pitch coal (underground exploitation) 125 130
Oil and natural gas   20   60

Some relevant sources indicate that: regarding the national resources, Serbia 
mostly depends on imports of oil and gas for about 40% of its energy despite increased 
utilisation of local resources (large deposits of coal and hydropower) and hydropower 
accounts for around 30% of electricity generation and for 70% of thermal generation. 
The volume and structure of Serbian energy resources are very unfavourable making 
its economy dependable on import and oil and gas reserves are symbolical and make 
less than 1% of the total balance reserves, as we can see from Table 1. The rest of 
99% reserves depend on various sorts of coal, dominantly with low-calorie lignite. 
Full production capacity exceeds 7.1 GW (excluding Kosovo), distributed between 
lignite plants (4.30 GW), oil and gas cogeneration plants (350 MW) and hydro plants 
(2.83 GW). In 2014, floods limited power generation at the Tesla plant, causing ther-
mal generation to fall by 23%. As a result, power generation fell by 15% despite a 
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7% rise in hydropower production. Total primary energy consumption in 2014 was 
13 Mtoe. Coal represents the largest part of primary energy consumption (47.0%), 
followed by oil (25.0%), gas (12%), biomass (8%) and hydroelectricity (7%). Final 
energy consumption is broken down by sector in the following way: industry 24%, 
residential, services and agriculture 51% and transport 25%. According to the source 
in Fig. 2, Serbia is a country rich in renewable energy sources. Renewable energy 
sources with an estimated technically usable potential of about 6 Mtoe per annum 
can have a considerable contribution to a reduced utilisation of fossil fuels and an 
achievement of defined targets regarding the share of renewable sources in the final 
energy consumption, as well as regarding the improvement of the environment. The 
biomass potential amounts to approximately 3.3 Mtoe per year, with 1.7 Mtoe of hy-
dro potential (0.8 Mtoe per year is the unused amount, and 0.9 Mtoe per year is the 
used amount), 0.2 Mtoe per year geothermal energy, 0.2 Mtoe per year wind energy 
and 0.6 Mtoe per year solar energy. Out of the total available technical potential of 
renewable energy sources, the Republic of Serbia already uses 33% (0.9 Mtoe hydro 
potential and 1.1 Mtoe biomass potential).

Fig. 2. Share of renewable sources in Serbia14

RESULTS AND DISCUSSION 

Europe has not developed a rounded, concrete energy market, and only this allows 
the security of supply and lower prices. The Green Book pleads for sustainable, con-
crete and safe energy. There were suggested six key areas for action: the first is the 
development of competitiveness and the internal energy market; then, the diversifica-
tion of energy sources with less negative effects on climate, thirdly, solidarity as an 
approach to avoid crisis in supply; then, sustainable development which includes a 
favourable balance of environmental protection, competitiveness, and security of 
supply; fifth, the development of new technologies, and finally – foreign policy. The 
latter is necessary because the Union must speak with one voice to suppliers and 
works uniquely to diversify sources of supply. This particularly highlights the need 
to develop ‘a new partnership with its neighbours, including Russia’, as well as 
other major exporters and importers15. The situation with the energy security of the 
EU requires the implementation of a unified EU policy in order to overcome indi-
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vidual interests of member states. The gas crisis of 2006 and 2009 represents the 
warning and the necessity of finding new and adequate solutions to ensure the transit 
of Russian gas because 94% of it goes to European countries16. What should espe-
cially concern the European Union is its direct dependence on Russian gas on one 
side and its disunited policies on energy security on the other side because countries 
such as Germany lead bilateral negotiations with Russia and outside the European 
Union. To make matters more complex, European dependence on Russian gas will 
continue to grow, as the dependence of European Union on Russian gas is already 
40%, and it is expected to grow up to 80% in 2030 which tells that their interdepend-
ence will further increase17. As for the shortage of electric power in the EU, analysts 
point out that this problem can be solved by a re-‘renaissance’ of nuclear energy and 
partly by the energy from the renewable energy sources; however, the problem re-
lated to the supply of oil and gas will not be solved so fast, and betterment can be 
expected in the decades to come. At the same time, the signals are coming from 
Germany that they will close their nuclear plants and in addition to renewable energy, 
it will be based on coal. It is evident that in the period to come the EU will have many 
challenges in this domain. The issue of development of the EU energy policy will be 
determined by the implementation of the three main aspects, namely: competitiveness, 
security of supply and sustainability. In accordance with the fore mentioned, it is 
evident that the EU has to intensify adequate policy, which was unfortunately caused 
by an increase in its dependence on energy imports. It must be one of the priority 
issues of foreign policy, and also one of the key settings in the European Security 
Strategy. Russia and Iran are also experiencing difficulties in increased production 
because of under-investment and aging infrastructure. Unlike many other economic 
areas, a large share of world oil production is controlled by the state. Today, only 4% 
of known oil reserves are controlled by the leading multinational oil companies such 
as Exxon, Shell or British Petroleum. At the same time, North America is increas-
ingly dependent on energy imports. It is no surprise that the current deficit in the 
market contributed to strengthening discussions about alternative energy sources such 
as biofuels, solar energy, as well as reinvigorating interest in nuclear energy. Biofuels 
currently make up only 1% of transport fuels and experts do not believe that it will 
exceed 5% in the next twenty years. Even today, coal represents two-thirds of energy 
consumption in China and India. Out of total world demand for energy, fossil fuels 
make 90%. Oil represents 40% of global energy web due to dominance in the transport 
sector. Statistic themselves indicate that the demand could grow exponentially in the 
years to come. In the USA 868 out of 1000 people own their own cars. In the Euro-
pean Union, the statistics are 680 per 1000. In China, that number is only 13. You can 
assume the impact on energy supplies if the statistics in that country get closer to 
those in the EU or the USA in the next twenty years. In addition to all the foregoing, 
the Middle East will continue to be absolutely crucial to energy security given that 
61% of oil reserves are located there18. So, in order to improve energy security, it is 
necessary to neutralise the political turmoil that hampers economic stability alto-
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gether with finding and achieving a broader political consensus. In this connection, 
it is obvious that the wars conducted in those countries that are great oil exporters 
had a huge impact on destabilisation of energy security in the world. The classic 
example is Iraq, but also Libya, as due to wars production drastically declined. In 
terms of resources availability, it can be pointed out that Serbia is an energy-poor 
country, and to a large extent depends on import of energy resources – mainly oil and 
gas. Serbia is primarily addressed to Russia as the only gas supplier, and through the 
only route transit. It has significant reserves and local production of lignite coal of 
low class, which meets about 53% of the total gross internal energy consumption. 
Due to a high share of local coal and hydropower in the overall energy mix, Serbia 
may have good prospects in terms of its energy independence, provided to reduce the 
energy intensity of its economy and to increase energy efficiency in residential, pub-
lic and business sectors. Among the strengths of the state is its local capacity to 
produce hydro-energy as well as the potential for unconventional energy sources. In 
Serbia, the development of renewable energy sources (RES) is kept to a minimum, 
and something is changing in this regard18. When it comes to reliability of supply, 
Serbia is among the countries most affected by the crisis interruption of gas supplies 
in 2009, because its gas imports are completely dependent on Russia, and it uses the 
route through Ukraine only. Serbia is isolated from the other countries in Central and 
Eastern Europe (CEE) in regard to supplies of natural gas, since it is the only country 
which invests a large political effort to support the political projects of Gazprom in 
connection with the transport of gas, primarily gas pipelines such as South and Turk-
ish streams. The fact that Serbia is not seeking the possibility to diversify gas supplies 
by the construction of interconnectors with Bulgaria and Croatia, it additionally en-
hances its dependence. The existence and strict application of national energy strat-
egy in the long term are crucial for improving the security of supply of energy re-
sources. Specifically, in Serbia, modernisation, and expansion of coal mining and 
thermal power plants are needed to ensure the reliability of deliveries independent on 
natural disasters. Serbia understood that in a traumatic way in 2014 when massive 
flooding halted work of the largest coal mine in the country which led to the massive 
disruption of electric power supply. In fact, the Kolubara Coal Mine is one of the 
areas in Serbia that had been hit hardest by the catastrophic floods19. The entire surface 
mines and machines became lakes, and struggle for their recovery lasted long. It is 
estimated that the damage caused by the floods in ‘Kolubara’ was about 100 million 
Euros. In terms of environmental sustainability in Serbia, there is a very good and 
significant capacity for the production of electricity through hydropower. In fact, 
almost one-third of the entire electricity production comes from 16 hydropower plants. 
The country largely relies on the production of energy from traditional coal power 
plants (43% of energy). In Serbia, investments in technology for desulphurisation and 
filtering dust particles remained very limited, which contributes to the still high lev-
els of SO2 emissions in the air. Energy-poor households are still using coal and wood, 
which leads to deterioration of air quality in cities and SO2 emissions per capita are 
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still among the highest in the CEE region – about 23% higher in Serbia than in the 
average world level. High energy intensity of the economy (and thus 652.9 and 610.6 
kg of oil equivalent per 1000 Euros of GDP in 2013), compared with an average for 
the EU28 (141.1 kg per 1000 Euros of GDP), also contributes to the high level of 
carbon emissions, regardless of the positive downward trend, which has been observed 
in the past fifteen years20. In terms of accessibility, as the last component of energy 
security we are analysing here, it can be seen that in recent years energy security in 
Serbia has remained constant thanks to the combination of two factors. On the one 
hand, due to the subsidised price of energy, particularly electricity and heating, an 
increasing proportion of the population is facing difficulties in setting accounts at a 
time when prices began to rise with market liberalisation. On the other hand, aged 
infrastructure of utility companies and energy efficiency of households which are still 
below the mean level of the Organisation for Economic Cooperation and Development 
(OECD), affect the price of energy bills. This results in energy poverty among the 
population – which is seen as a cheap supply of electricity and reliance on tradi-
tional biomass for heating (primarily wood and coal and stoves inefficient for their 
combustion); around 40% of the population in Serbia can not afford proper heating 
in their homes21. The share of the population which uses solid fuel for heating and 
cooking remained at about 18%. Possible increase in the price of electricity and cen-
tral heating up to the market level would have a disproportionately negative impact 
on energy poverty among households, especially in large cities where it is the main 
source of heating. At the same time, solid fuels remain an adequate possibility option 
for replacement, because their price is unlikely to grow in the future. However, this 
will lead to a subsequent increase in CO2 emissions, which will harm the environment, 
and for the preservation of a clean environment needs and social interest are neces-
sary22. The Serbian Energy Development Strategy until 2025, with projections to 2030, 
was adopted by the parliament in December 2015. The new strategy envisages increas-
ing electricity production from renewable and energy efficiency as well as reducing 
greenhouse gas emissions.

CONCLUSIONS

The overall progress of any economy in modern society is completely unimaginable 
without energy as the most important natural resource. However, due to uneven distri-
bution of natural resources, most countries do not have adequate amounts of necessary 
energy, but it is imported and located in a position of exposure and interdependence. 
The problem of energy security occurs when, for various reasons, they cannot provide 
sufficient quantities of energy. Serbian needs for oil and gas are largely supplied from 
imports, which leads to significant energy dependence, while the demand for coal is 
mostly covered from domestic production. Energy independence is one of the indi-
cators that is often used to assess the energy security of the country. National goals 
and the plan for the use of renewable sources of the Republic of Serbia are set by the 
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Energy Law23 (Chapter VI, Energy from Renewable Energy Sources and Incentives, 
title 1. National Goals and the Plan of Utilisation of Renewable Sources). In this 
regard, Serbia strives to new projects in the field of building capacities for renew-
able energies (OIE). The most important are hydro potential (approximately 17 000 
GWh), wherefrom 10 000 GWh are being used; small hydropower plants – up to 10 
MWh – there are roughly 900 locations with possible production of 1800 GWh P/A 
(0.40 Mtoe P/A). Biomass is appr. 1.0 Mtoe of wood biomass and 1.5 Mtoe of agri-
cultural waste biomass; geothermal energy – 0.2 Mtoe; wind energy, solar energy… 
In support of this view there are promising and encouraging projects that support 
the construction of wind farms and projects in the field of solar energy. Within the 
obligations of Serbia towards EU in the field of energy security and climate changes 
further harmonisation with EU policies is necessary, such as the objectives 2020 and 
requirements related to monitoring and making reports. In relation to this issue the 
priority ought to be the establishment of the system for monitoring, reporting and 
verification (MRV) of greenhouse gas emission.
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