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Abstract: The economic attractiveness of the geothermal energy as a major geothermal resource 
can be an important factor of economic growth, not only in tourism and balneology, but also in the 
agriculture, aquaculture, and industry. Besides in balneology and partly in tourism, expected 
results have not been achieved. What could have been done differently and what can be done for 
future prospects to be improved? Despite significant potentials, intensive development and positive 
results of using geothermal resources worldwide, and the present economic recession, only a small 
part of such natural treasure has been affected, with no attention paid to direct applications of 
geothermal energy that could directly contribute to the economic growth and recovery of our 
economy. 
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1. INTRODUCTION 
 
 The economic attractiveness of geothermal energy as a major geothermal resource 
may represent a significant basis for economic growth, not only in tourism and balneology, 
but also in agro and aquaculture, as well as in industry. Besides balneology and a part of 
tourism, it has not achieved the expected extent. What might otherwise be done and what 
can be done to improve prospects for the future? China is now investing huge money in 
green technology and is slowly becoming a leader when it comes to the use of solar energy 
and wind. In Germany, which is also a leader when it comes to clean energy, have been 
opened over three hundred thousand jobs due to the trend of green economy and the use of 
sustainable energy sources, and our country, although rich in thermal mineral springs, is 
not using sufficiently this comparative advantage. Thermal mineral springs of Serbia 
provide economic benefits through comparative advantages of renewable energy sources 
and environmental benefits due to the reduction of global warming, since the Earth's 
climate is changing, and global warming is not happening by itself, but is a result of 
anthropogenic influences.  
 Thermal mineral spas have evolved around natural thermal mineral water sources. 
This and other forms of geothermal energy are an important national wealth, especially for 
replacing a part and even the whole of conventional energy (coal, oil, gas). Projects with 
direct use of these energy require higher initial investment, with lower operating costs 
later, however, the economic benefits depend of the location of the users and the resources, 
the efficiency of utilization of heat, the annual burden of exploitation of these resources, as 
well as financing costs, amortization period and inflation rate. This system has a long 
durability, which is beneficial to their economic viability and economics of geothermal 
mineral water utilization depends on timely application, the beginning of the exploitation 
of resources, so the total exploitation losses are minimized. Despite the significant 
potential, intensive development and the positive results of using geothermal resources in 
the world and the economic recession, it is used only a small part of this natural wealth, 
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with no attention paid to the direct application of geothermal energy that could directly 
contribute to economic growth and recovery of our economy. 
 
2. GEOTHERMAL RESOURCES OF SERBIA AND A NEW APPROACH OF          
MANAGEMENT 
 
 New approach of management and marketing shows that the effect of business is 
primarily influenced by the resource profile of the organization, while the core of superior 
performances lies in possessing and using different and difficult imitative or patented 
resources. Observation of the economy and companies (organizations) based on resources 
or through a focus on core competencies - comparative advantages, with this new approach 
shows that the effect was primarily influenced by resource profile of the organization and 
the economy in general, while the core of superior performance lies in the possession and 
use of different and difficult imitative or protected resources, but also in the need to be 
selective in the choice of markets to serve, so that these should be markets in which the 
resources (assets and capabilities) give organization a chance to be leader. Marketing based 
on the resources essentially seeks to align the long-term market requirements and the 
organization's ability to meet them. This does not mean that the organization's resources 
are considered as a fixed and static, far from it. The market requirements develop over 
time, and the resource profile of the organization must be constantly improved to provide 
the company with permanent compete and eventually seizing new opportunities. It is 
essential to take advantage of opportunities when the organization has an existing or 
potential advantage through its resources, not only to be 'pushed' ad hoc. 
 Interest in the thermal mineral water has existed since the first of human encounters 
with them and can be said that this interest did not cease until the present day. Even at the 
first contact with them, the human understood the friendly role of thermal mineral water, 
since they usefully served the humankind from the beginning until nowadays. For these 
reasons, it is completely reasonable that not only doctors, but also geologists, chemists, 
tourist experts and economists have been interested for their use, and recently even more, 
because of the possibility of using thermal energy, these waters are subject of interest to 
many others like energy experts, technologists, agronomists etc., so this great wealth of 
Serbia could be used as much as possible wherever natural conditions, scientific and 
economic justification permit such a use. 
 Economic strength of any country always lies in the inserts of its citizens and in the 
natural wealth (resources) which poses, not all, but only the ones who has enough in an era 
that makes it valuable. The epoch which we are entering, makes the thermal mineral water 
salvific valuable because the previous one made all other resources worthless and with 
them could be settled many things that are lost pompously. The one who has a lot of 
mineral water in the incoming еpоch will be respected and the one who knows how to use 
everything that could be used will have wealth. In Serbia, we have many of these waters, in 
the greater amount than we need, others have less than we do but they knew better, and we 
can be even better of them, if we have the will for it. On the territory of Serbia, in about 60 
major regions there are about 250 locations with over 1,300 natural and artificial sources of 
mineral waters, conveniently located on over 60% of the national territory (temperature 16-
80 °C, and some even more than 100 °C). It is estimated that the water flow out from all 
existing sources, visible and invisible, is between 5 and 10m3 per second of water, almost 
an entire Morava river. 
 The use of thermal mineral waters has begun spontaneously with the first humans. 
Thermal mineral water in our country is used in only three sectors: in balneology, for 
bottling and symbolically for heating. We are known as a country of spas, there are thirty 
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nominated, and only a few of them represented in the modern sense, others are just named 
so. It was supposed to be an axis of economic development and tourism in Serbia, but for 
decades, there is no significant movement. Agricultural production, especially in the 
environmentally protected area of the spa, heating and other purposes, require a large 
expenditure of energy. The high price of energy originating from fossil fuels considerably 
raise the costs of the production, and environmentally is multiple harmful, therefore 
geothermal water could have significant application in high intensive production of healthy 
(organic) food, also for heating greenhouses and livestock farms, and other needs (air 
conditioning - heating and cooling facilities, etc.). 
 Benefits that are obtained by using geothermal resources are multiple and 
numerous, and can be divided into three main groups: the socio-economic, environmental 
and technical and technological. Geothermal energy is a national, autonomous and 
independent energy. Its exploitation and utilization is independent of the international 
political, economic, war and other crises. Exploitation and utilization of geothermal energy 
does not depend on imports. Its use does not create the conditions for political and 
financial blackmail or conditioning by the historical enemies of the world, as it is the case 
with oil imports. The use of this power is not influenced by the weather conditions, or 
floods, earthquakes, drought and storms, and its accumulation cannot be destroyed. 
 Thermal mineral water can be used also, besides the use for air conditioning and 
growing all manner of plants, to make an impressive illusion of exotic beauty and virginal 
purity promised paradise from prosaic places, even the greatest stylists of beauty and 
environmental aesthetes cannot resist, and therefore, with all that pleasures, the tourists 
will have the largest selection of elixirs of extended youth and promising longevity. From 
some rarer and more interesting tame places, using of the thermal water and heat pumps 
could make a wonderful oasis of exciting experiences of photo safari without the risk of 
suspicious Africa, Asia, distant or dangerous Amazon. Some of its parts (Obetske ponds) 
can be transformed into a farm of crocodile, Amazon giant snakes and various monsters for 
viewing and photography, all of which except horror, lavish and expensive objects can be 
obtained. As far as is known, such a unique oasis in Europe would not be, even in such a 
nice, gentle and accessible place. 
 The possibility of using geothermal resources are numerous: agriculture, 
aquaculture, heating and district heating, heat for industrial purposes, drying grain and 
other plant fruits and industrial products, greenhouse, recreation and sports, spas, etc. With 
further expanding and increasing the utilization of geothermal energy Serbia will become 
less dependent on imports of other types of energy. A new state or national energy strategy 
(NES) is needed, made in the form of operating and dynamic document which is open to 
new insights and new ideas, as well as for global, continental, regional and local changes in 
the environment. Elaboration of new NES should be made in a such a way that represents a 
significant shift from the previous strategy, whose weaknesses and failures are reflected in 
the full light right now. New NES should not be just an energy plan, as well as all previous 
strategies were. It must be a comprehensive linking of the both environmental policy and 
economic policy with the energy policy. 
 The territory of Serbia is especially specific and suitable for the use of geothermal 
energy, and not just because of the amount of heat that can be drawn from ground, but also 
because the heat is usually located at shallow depths (which is technically and therefore 
economically available and convenient), and the fact that the conditions and possibilities of 
its use are evenly spaced on practically the entire surface of Serbia. Geothermal fluids can 
be transported in thermally insulated pipelines at great distances, even up to 60 km 
(distance between sites, or geothermal sources and places of use should be as less 
possible). 
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 Technical and technological benefits of geothermal energy are reflected in its 
technological rationality and high reliability of exploitation and use, the equipment can be 
easily and quickly overwhelmed, easily incorporated into new and existing systems and it 
can easily be stored and accumulated till complete exploitation. Evaluation of reserves in 
the sites is faster, easier and cheaper than the evaluation and assessment of oil reserves and 
solid raw material, and its exploitation can begin even before the completion of evaluation 
of the entire site. The thermal mineral water, as an environmentally resource, can be 
valorized on the basis of cost evaluation, the relationship between profits and investment, 
and on the basis of environmental costs - economic effects, and their use must not be 
outside of the economic and environmental systems. The calculation shows that even those 
small and of lowest quality sources can bring economic benefits, because they can be 
exploited complexly at the regional and local level. 
 
3. ECONOMIC ASPECTS OF USE OF GEOTHERMAL RESOURCES 
 
 Energy is fundamental for economic systems and life in general. Our equally 
critical need for energy is partly camouflaged with the modern economy. Measured in the 
values of the gross domestic product, energy resources represent only about 5 percent of 
economic output. However, the other 95 percent of the output is absolutely dependent on 
the input of energy. As the economies develop and become more complex, the need for 
energy is greatly increased. Historically, as the supplies of firewood and other biomass 
became insufficient to support the growing economy, people have turned to the use of 
hydro power, then coal, and finally oil and natural gas as the main sources of the power. In 
the past 50 years people have begun to use the nuclear energy. From the standpoint of 
economic analysis, the most important factor that is affecting the power consumption is its 
market price. Today there are two types of problems related to the use of energy. The first 
is the depletion of limited supplies of energy resources, and the other is inevitably creation 
of waste and pollution from energy use. Energy reserves have a special importance because 
energy is essential for the extraction of other resources too. 
 

 
Figure No.1 Representation of energy sources in global dimensions [7, p. 4] 
 In the structure of energy consumption in Serbia, low temperature heat 
consumption represents about 30-35%, and is covered by coal, wood, electricity, oil and 
gas. Coal is environmentally harmful, wood and electricity is a pity to be wasted for 
heating, and we do not have own sources of oil and gas. Serbia could cover about 25-30% 
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of the total heat consumption from the geothermal sources. Thermal energy received from 
geothermal water at temperatures up to 40 °C is 20% cheaper than the thermal energy 
received from other sources, with a temperature of 60°C  is cheaper by 55%, and with a 
temperature over 80 °C is cheaper to 90-95%, but used in the most primitive way, without 
heat pumps! Thermal mineral water with the use of the heat pumps could have a huge 
application in the industry too, particularly in the chemical, cosmetic, dental, brewing, 
confectionery etc. because they cheapen the production, substitute the substance which is 
dependent on import or provide a higher quality product (value gained by reducing costs 
and saving energy and other natural resources, especially through the environmental 
pollution component directly or by changing climatic factors indirectly), or because they 
solve all in the same time. 
 The efficiency of using thermal mineral water can be increased to a great extent 
with the use of heat pumps, sort of sophisticated technical devices used to redirect the heat 
energy from underground natural sources. Energy utilization by a heat pump system is 
several times higher than the mechanical working energy at the entrance. The working 
principle of the heat pump is similar to the working mode in the fridge - but in the opposite 
direction through the heat exchanger. Economic benefits and technical characteristics of 
the implementation of heat pumps in spas are detailed in the paper, through the case studies 
of two spas of Serbia (Mataruška spa near Kraljevo and Bukovacka Spa in Arandjelovac) 
[1, p. 1127]. This system has a long lifespan, which is useful for their economic 
profitability. The economy of utilization of geothermal mineral water depends on the 
timely implementation and the total losses should be minimized, which can be expressed as 
follows: 
 

W = e-rt [W(id) - W(t)]dt, [2, p. 137] 
 
where W is the ideal state for thermal mineral water sources with minimal integral loss, W 
(id) - the ideal level of meeting the needs for this resource in a state of stable social and 
economic development, W (t) - constant level of meeting the needs for this resource in all 
periods of time and r - discounted rate at time t. 
 Above the geothermal water, heat pump can use the heat from the land, at a depth 
of several meters and even deeper, where the temperature is constant between 11°C and 
12°C during the whole year. By using these underground sources, heat pumps separate the 
energy from the soil and the groundwater with very high level of efficiency, while also 
achieving a significant reduction of CO2 emissions in the air. In any way, the heat pump 
does not produce energy, but it is only transferred, "released" and redirected to the 
consumer. A heat pump can help to achieve significant fuel savings (costs) as compared to 
direct electric heating systems (e.g. storage of fuels), gas boilers, oil boilers, and some 
renewable energy systems, such as biomass because they require no storage space for fuel. 
Heat pumps are an environmentally friendly alternative to oil and gas. Thus, the heat pump 
provides more than 2/3 of the energy needs from the free (natural) energy stored in the 
earth and reduces the heating costs by more than 60%. 
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Figure No. 2 An integrated RE-based energy plant in Lillestrøm, 
 Norway, supplying commercial and domestic buildings [7, p. 15] 
 
 Geothermal energy is a national resource that contributes to our energy security and 
reduces our trade deficit, replacing imported fuels. Using geothermal energy saves foreign 
funds, because it reduces the amount of expensive imported oil and gas. At the same time, 
this valuable energy fuels from domestic sites are released for use in the chemical industry, 
because they are an important raw material in this economy branch. Heat equivalent of 
geothermal energy from the land given by the thermal water of natural hot springs per year 
(which is spread out in the atmosphere - air) is about 100,000 tons of oil. Using of 
geothermal energy save dinar funds also, because the geothermal heating plants are 
cheaper than the heating plants in which the heat is obtained by burning oil, coal or gas, 
and because it is cheaper than using other sources of energy. In other words, the unit cost 
of heat and electricity derived from the geothermal energy is always lower than the unit 
cost of heat and electricity produced from other fossil fuels energy and they are very stable, 
practically immutable over time, because they do not depend on foreign and domestic 
unfavorable impacts, primarily because it is a highly autonomous energy. 
 Exploitation of geothermal energy costs are very low, and they are the lowest 
compared to the same in other energy fuels. This is because the operating costs are low, 
because the thermal equivalent per unit of energy is much lower than the amount of 
thermal energy exhausted or heat per unit of time. Geothermal sites have a long 
exploitation period and are much longer than the fossil energy fuels sites. Geothermal 
energy is renewable and has no tailings during the exploitation.  
 Geothermal energy is characterized by high efficiency in terms of the amount of 
initial investment, plant maintenance and operating costs, the lifespan of the site and strong 
profitability (high tech economy - no hidden costs). Hidden costs in the exploitation of 
fossil energy sources are not very well known, cannot be predicted, nor expressed, because 
they come mostly because of unfavorable impacts on the environment (nuclear power plant 
disaster, rehabilitation of surface mining, reclamation of tailings - ash pan, sludge filled 
accumulation, relocation of villages, cultural property, roads, deforestation, destruction of 
arable land, climate change, etc. The latest economic demand, as a condition of high 
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competence, the use of energy has become a matter of prestige in conditions of quality life 
at home and on the world market and it is becoming a key postulate of national economic 
systems [3, p. 74]. 
 Environmental benefit lies in the fact that geothermal energy is practically harmless 
to human and animal health, its ecological value is in its easy to control labels and high  
equifinal coefficient, it is used directly (immediately), which is not the case with fossil 
fuel. It sets us free from pollutants, because the energy is clean and ready for use – there is 
no conversion (with the combustion as it is case with the coal, there are harmful wastes), 
creates no carbon dioxide, also does not cause climate change and the greenhouse effect, 
neither acid rain – resulting in a fall of the food production, damage to human health, dying 
forests, destruction of biodiversity, etc. Because of this, ecologically pure energy like 
geothermal is, must have a growing role in the replacement of fossil fuels, because it is in 
line with nature. It will be reasonable to say that the Serbian thermal mineral water are 
promising environmental resource, and therefore a strategic condition of development of 
more economy branches, which combines within the effect of economic and non-economic 
factors. 
 Starting with the real possibility of using these materials in Serbia (the further 
studies will confirm to what extent it is profitably), bearing in mind the general energy 
situation and especially the need of protection of human environment, it is necessary for 
the research and utilization of thermo-mineral, mineral and gas water, as well as 
geothermal power, to include in the appropriate flows of social planning and construction 
in the Republic, such as the green plan, energy development plan, utility plan, a plan for 
the protection of human environment, etc. Because of the low cost and environmental 
benefits, the use of geothermal resources is the most economically attractive for industrial 
drying processes, central heating systems, and also agro and aquaculture production. 
 Exploitation and utilization of geothermal energy should not be hindered by the 
companies engaged in the production of energy from fossil sources (coal, oil, gas), and 
according to this the state support to the development of geothermal energy is expected. 
Reliance on a strategy for Serbia's energy future, based on the combustion of domestic low 
energy coal and increasing imports of oil and gas without taking into account the possible 
environmental problems and constraints, could distract the attention from other 
development strategies that are based more on a market principles, human resources and 
ingenuity, and less on the economic attractiveness of domestic resources. Today the 
situation is different, much more is known about the technical aspects of geothermal 
resources in general, and also the ways to overcome all technical issues related to the 
exploitation of geothermal fluids and their geothermal energy  are found. Therefore, today 
the technical risks are much smaller, and the conditions are prepared for the investors to 
deal with the basic question of marketing and commercial operations, since there has been 
a rapid progress in business management and marketing. 
 Geothermal resources in Serbia could play an important role in increasing the 
supply with the profitable energy that is acceptable from the standpoint of environmental 
conservation, as well as to help the utilities for their integrated resource planning by 
enabling them to provide an effective means to manage demand and to reduce the need, or 
geothermal direct use. Utilization of geothermal resources has a bright future in our 
country. The first assessment of potentiality of geothermal energy resources were made, 
which aim of making them was to point to the whole perspective and social interest in 
geothermal energy, that means, they are the basis for determining the long-term economic 
policies and strategies of the economy for the use of this energy, and they show that 
according to the intensive program of geothermal exploration and exploitation until the 
2015., could be reached the replacement of at least 500,000 tones of imported liquid fuels 
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annually. If properly exploited geothermal energy can play an important role in energy 
balance. Low to medium temperature of geothermal resources can solve many local 
problems and to raise the standard. 
 
4.CONCLUSION 
 
 Utilization of geothermal resources in Serbia must be an important basis for 
economic development. In the present socio-economic conditions, in our opinion, for 
evaluating the criteria of the success of the venture in a broad range of technical 
possibilities of using geothermal resources, the more important is the understanding of the 
mutual action of the elements of economic processes than correctly forecasting the 
economics of geothermal energy as a resource, or the understanding of the technology used 
in certain industrial processes. Social, technological and economic advantages or benefits 
of their use are still significant in comparison with other energy sources, and can do even 
much more to get on the value, if concern for the increase in CO2 in the atmosphere leads 
to economic measures that would discourage the use of fossil fuels. However, this will 
depend more on our business efficiency, than our competence in other areas, including 
good marketing, than of geothermal technology itself. 
 Geothermal energy in Serbia can play an important role both in increasing the 
supply of cost-effective energy, which is acceptable from the standpoint of environmental 
protection, as well as assisting the utilities in their integrated resource planning by 
providing them with an efficient means of consumption management and to reduce the 
need, which is geothermal direct use. To achieve this, the geothermal energy must be 
included in the primary energy resources, that means it must be given equal status with 
coal, oil, hydro power and other fossil energy sources, it must not continue to hamper. The 
exploitation and utilization of geothermal energy has to become imperative because it is 
the most valuable natural energy for the use of which does not require any conversion. 
 Geothermal energy does not increase the natural greenhouse effect and does not 
cause climate change, does not destroy the ozone layer and does not lead to the occurrence 
of acid rain. All these highly harmful effects to the environment of which will significantly 
depend the survival of the human species, are caused by waste originating from increasing 
combustion of fossil fuels (CO2, SO2, CH4, NO2). For this reason geothermal resources 
should be explored and used in ever greater extent, because it is proven that the direct use 
of geothermal heat can be an economical and commercial. This application will require 
strong cooperation between the government and the private sector in the implementation of 
certain projects. 
 Geothermal energy can be successfully used in spas to adjust the temperature of the 
balneotherapy and physiotherapy purposes and to heat nearby buildings using heat pumps. 
This is the proven energy efficient and economically viable solution and can be used 
instead of two-thirds or more of the conventional thermal energy. Before making decisions 
on the exploitation of geothermal resources and before making decisions on the type of 
their use must be taken into consideration the following facts: the total cost of geothermal 
heating plants are higher than similar to conventional fuels, but the cost of energy 
produced in geothermal power stations are smaller than the energy obtained from 
conventional fuels and the high investments in the construction are rapidly returned by 
energy cost savings. 
 
 
 
 



                             ECONOMICS MANAGEMENT INFORMATION TECHNOLOGY  
 

94                                                                   Vol.2/No.2/2013                                                              
 

Literature: 
 

[1] Riznić, T. Dejan and Kovačić J. Bojan (2012):” Water temperature adjustment in 
spas by the aid of heat pumps”, Thermal Science, vol. 16, broj 4, str 1127-1136; 

[2] Combs, J. (2006): “Financial Risk Management Instruments for Geothermal 
Energy Development Projects, United Nations Environmental Programme, 
Division of Technology, Industry and Economics”, New York, USA; 

[3] Riznić, D., Vojinović, B.(2010): “Managerial Methods and Tools in Support of the 
Regional Development of Serbia” (in Serbian), Monograph, Technical faculty Bor, 
Serbia, ISBN 978-86-80987-75-0; 

[4] Promotion of  Renewable Energy Sources and Energy Efficiency in Serbia, Task 
A.4: Pre-Feasibility Study, EuropeAid/129768/C/SER/RS, Contract: 
10SER01/26/21, (2011).  

[5] http://www.econ.yale.edu/~nordhaus/homepage/documents/Tol_impacts_JEP_200
9.pdf 

[6] http://www.emins.org/sr/publikacije/knjige/10-klimatske-promene.pdf 
[7] http://srren.ipcc-wg3.de/ipcc-srren-generic-presentation-1 

 
 
 

http://www.econ.yale.edu/~nordhaus/homepage/documents/Tol_impacts_JEP_2009.pdf
http://www.econ.yale.edu/~nordhaus/homepage/documents/Tol_impacts_JEP_2009.pdf
http://www.emins.org/sr/publikacije/knjige/10-klimatske-promene.pdf
http://srren.ipcc-wg3.de/ipcc-srren-generic-presentation-1

