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1  Introduction 
 

This document is the follow-up of the first Energy audit report in the scope of NIMSEC project “Study 

on the current rate of energy production and consumption in Provice of Cadiz, Municipality Karlovo, 

Me� imurje County and Pomurje region”. It expands the findings of the first report with the overview 

of potentials for RES use and EE in the respective territories, identifies barriers to increased use of 

RES and EE, and gives an overview of good practices in RES use and implementation of EE 

measures in the areas concerned. 

 

Based on the previous study, we are presenting a brief overview of energy consumption in different 

sectors of activity by each of the partners in the following table: 

 Cadiz Karlovo Me � imurje Pomurje 
Housing sector 1.335.939 MWh*  597.905 MWh 461 769*** MWh 532.467 MWh 
Industry  2.621.956 MWh*  28.219 MWh** 186.084 MWh 489.737 MWh 
Agriculture 87.176 MWh*  8.196 MWh 54.912 MWh 94.240 MWh 
Public sector 499.483 MWh*  12.229 MWh 4.934**** MWh 38.246 MWh 
Transport 1,627 mio l*****  771.765 l 30,5 mio l  24,815 mio l  

* Electricity only 
** Five of the major industrial enterprises in Municipality of Karlovo 
*** Electricity and natural gas 
****Public lighting only 
***** Rail Transport only 

 

The present analysis goes on to present the potentials for RES use and energy efficiency and 

current deficiens in terms of market, social, training and economic issues that are standing in a way 

of improvements in the field of energy efficiency and renewable energy sources. Learning from the 

situation and good practices from one another, lessons will be drawn and a strategy for sustainable 

energy use in partners’ local areas will be established. 

 

Field work, existing studies and partners’ knowledge have been combined to produce this analysis in 

different target sectors. Partners have focused the analysis on 4 different territories: 

- Province of Cadiz, Spain 

- Municiaplity Karlovo, Bulgaria 

- Medjimurje County, Croatia 

- Municiaplities of Pomurje region, Slovenia 

The presented report is a summary. For more detailed information and background of data gathered, 

reader is advised to consult more comprehensive analyses, which can be found in national 

languages as appendices to this report, or to contact responsible national coordinators: 

- Provincial Energy Agency of Cadiz, Spain 

- Regional Energy Agency of Pazardjik, Bulgaria 

- Regional development Agency of Me� imurje county, Croatia 

- Local Energy Agency Pomurje, Slovenia 
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In regards to the content of this analysis we should at this point note the following: 

The main obstacle in creating this document in Me� imurje County, as was also the case with the first 

report, was the fact that detailed data were not available. This problem will be addressed in the near 

future by the newly established Me� imurje Energy Agency that will take over all the energy related 

issues in Me� imurje County. 

 

 

2  Renewable energy and energy efficiency potential  
 

Cadiz 
 

Sun, wind and biomass are valuable resources which abound in Cadiz owing to its geographic 
situation and climatic conditions. To reach a new model of sustainable energetic community is 
necessary to promote the correct management and right use of this renewable energetic potential: 

 
·  Solar thermoelectric technology. The installation of thermoelectric power stations in the 

province of Cadiz will depend largely on their placement. The requirements for large tracts of 
land with high solar radiation levels, with a water supply and a distribution grid nearby, are 
characteristics which, to a certain extent, limit the installation of this technology. The estimated 
capacity for thermoelectric energy in the province of Cadiz is 1000-1500 MW.  

 

·  Thermo solar energy. In Cadiz this type of technology is viable in 90% of cases because of the 
high isolation rate, though it is impossible to quantify the potential capacity of the whole of the 
province of Cadiz for such facilities. 
 

·  Solar photovoltaic. This technology generates electricity by means of photovoltaic panels and 
solar radiation. These facilities are suitable for locations close to the point of consumption. The 
number of plants installed will depend on the capacity of the grid, with a maximum of 2 MW 
per plant in order not to affect the operations of the grid. 
 

·  Wind energy. Cadiz was a pioneer in the use of WTGS to exploit the force of the wind in 
Spain. Today, this technology has installed power load of over 1,400 MW, without counting the 
projects which are currently in the administrative or environmental processing procedure. It is 
estimated that the wind energy capacity of the province of Cadiz would be 5000 MW if the 
existing turbines on wind farms were modernized. 
 

·  Biomass. The great advantage of biomass power stations is that they can be built to any size 
and have very few location problems. Another advantage is that the fuel they use can 
generally be locally sourced. Therefore, due to the characteristics of the province of Cadiz, 
which has over 3 national parks and many forestry and agricultural areas, biomass is more 
accessible and affordable than in other provinces. The capacity of biomass generation 
facilities in the province of Cadiz is estimated at 100 MW.  
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·  Tidal power and wave power. Due to the height of the tides in the Gulf of Cadiz and the 
strength of the waves in the Atlantic Ocean, (which is an open sea battered by strong winds in 
this area), the sea is one of the most important renewable energies available in Cadiz. 
Facilities with a rated power of up to 2 MW could input energy into the distribution grid to meet 
energy demand. 

 
 

Karlovo 
 
 
The following sources of renewable energy exist on the territory of Karlovo municipality: forest 

biomass, hydro, solar, and wind energy; energy from agricultural wastes. 

 

Forest biomass  

According to data obtained by the State Forestry – Karlovo, the industrial wood extraction consists 

mainly by broadleaved wood, and amounts to 40 458 solid m3 (in 2007). The residues (forest biomass) 

obtained by this wood extraction amount to 14 610 m3 which is around 9 912 tons. On the other hand, 

the wood extraction is in conformity with the natural growth of different wood species, and with the 

forestry management plan, i.e. it is expected a sustainable extraction of forest biomass in the next 

years, and this will not lead to a decrease in the forest stock.   

Hydro energy 

The potential of this type of energy allows building up a small hydro plants with capacity up to 1,5 MW. 

Currently, one company in the region, SD “Itali Trifonov i sie” from village of Vedrare, is building such 

small hydro with capacity of 450 kW. 

Solar energy 

The potential of solar radiation in this climate zone is estimated at 1 450 kWh / � 2 / year. This potential 

can be utilized in two ways: to obtain hot water for households, kindergartens, and social houses; for 

production of electricity by photovoltaic installations. These installations can be places on abandoned 

and unfit for use agricultural lands or on appropriate buildings’ roofs. This potential has not been fully 

estimated yet, but on the current abandoned and unfit agricultural lands could be installed PV 

equipment with a total installed capacity of around 32 MW. Through the vacuum-pipe solar collectors, 

which are very popular in Bulgaria, could be provided fully the needs of one household for hot water 

for the period June – September, and partially (from 20% to 65%) in the rest part of the year. This is a 

very significant reserve because there is not a central heating plant in Karlovo municipality, and 

households supply their hot water only through electric boilers. In public sector this water is provided 

by the existing heating boilers which are very inefficient or through electric boilers.                
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Wind energy 

A feasibility study of the wind energy potential in Karlovo region have shown that a wind energy park is 

possible to be settled with total installed capacity of 9MW. It would consist of 6 wind-generators with 

capacity of 1,5 MW. The annual output is predicted to be around 16 902 MWh. The project is jointly 

developed by municipal administration and the private company EnCon Services International, USA.  

Energy from agricultural residues 

There is energy potential in agricultural wastes but there is still lack of information in this area. 

Recently, one of the biggest two regional agricultural companies, ZP “Nenko Angelov Trifonov” – 

Vedrare, started settling up of an installation for production of biogas from compost (animal manure). 

The investment is for the amount of EUR 1,5 million. Currently, there are not yet data for the expected 

energy output from this installation.         

The following table shows summarized data of the potential of renewable energy in the municipality of 

Karlovo:    

Type of RES Annual potential, MWh 

Wood residues (forest biomass) 25 276 

Hydro energy 10 800 

Wind energy 16 902 

Solar energy – electricity (PV) 38 400 

Solar energy for hot water (collectors) 26 280 

TOTAL: 117 658 

  
Energy saving 

As already mentioned above, the energy audits of the buildings from public and household sector are 

showing considerable heat losses through their fencing elements. Implementation of measures for 

energy refurbishment combined with automation of heating system will ensure a decrease of heat 

needed for these buildings by 40%. Only for public sector this is equal to 4 892 MWh annually. An 

opportunity for energy savings exists also in the street lightning, which in 2007 consumed 1 707 MWh 

electricity. In this case, a substitution of mercurial lamps by more economic sodium lamps with high 

pressure and automatic control of the lightning process is needed. The automatic control of street 

lightning will ensure switching on and off the lighting depending on natural light. In industrial and 

agricultural sector energy savings could be achieved through gradual substitution of old vehicles and 

agricultural machines by new ones. It is a well-known fact that old vehicles consume more energy and 

require more expenditure for maintenance.      
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Medjimurje 
 

In Me� imurje there are two hydroelectric power plants – HE � akovec with installed power of 80,4 MW 

built in year 1982 and HE Donja Dubrava with installed power of 80,6 MW built in 1989. Both power 

plants are connected to Croatian energy system through 110 kV lines and through 35 kV main line 

with distribution system of Elektra � akovec. On an average year both power plants together produce 

approximately 700 million kWh of electricity, which is 3 times more than yearly consumption of 

Me� imurje. Nevertheless, it cannot be stated that Me� imurje is energetically sustainable because all 

the energy produced is distributed through Croatian energy system and it can’t be traced where and 

how exactly is this energy spent. In other words, the County can’t influence the production and 

consumption of the energy from these power plants. 

 

Figure 1: Me� imurje County and hydroelectric power plants HE � akovec and HE Donja Dubrava 

 

Me� imurje County has recognised that sustainable development can’t be achieved without sustainable 

energy system. The County is aware of the importance of renewable energy sources and energy 

efficiency in achieving its vision: “Me� imurje – the county of strong entrepreneurship based on 

knowledge and innovation, preserved natural and cultural heritage and high quality of life.” 

 

A number of projects have been initiated to achieve this vision. The first RES projects include analysis 

of potentials for producing energy form renewables. The data on RES potentials presented here has 

been gathered in the scope of Green Energy project implemented by REDEA 

(www.greenenergy.redea.hr).  

 

Energy efficiency projects are focused on refurbishment of buildings owned and managed by the 

county using ESCO model (Project of energy efficiency in the schools of Me� imurje County) and 

education of building managers in energy efficiency (SGE - UNDP project) and some of the data 

presented here has been gathered in the scope of these two projects.2.1. RES Potential of Me� imurje 

County. 

HE Donja 
Dubrava 

HE 
� akovec 
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The initiative of the Me� imurje Regional Development Agency for collecting the bases for using the 

renewable energy sources is a part of the systematic concern the County shows for solving the vital 

infrastructural problems on its territory. So, the fundamental guidelines and goals defined by the 

Regional Operational Programme of the County of Me� imurje for the Period 2006-2013 clearly outline 

the commitment of the County for its sustainable economic development. Utilisation of renewable 

energy sources perfectly fits into this concept and is therefore mentioned as one of the measures for 

realising the strategic goal of environment protection and management of natural resources. By 

initiating preliminary studies, the action space is being designed and development policy created, 

which is harmonised with the programme principles on the national and county level.   

When it is the question of planning the position and role of renewable energy sources within the 

structure of future consumption, creation of the renewable energy sources policy and implementation 

of the incentive system, one of the key factors is the potentials analysis and the design of the maps of 

their spatial availability. Regarding the utilisation of wind energy, the situation in the whole of Croatia is 

not satisfactory, and the County of Me� imurje is not an exception. With the development of technology 

and very noticeable trend of shifting towards clean energy technologies, this will have to be, however, 

changed from its roots, and therefore in Croatia more initiatives regarding this issue have been 

undertaken.   

2.1.1. Biomass potential of Me� imurje County 

According to the available and official data, the e stimated biomass energy potential in the 

County of Me � imurje shows that the biggest potential lies in agr icultural biomass. 

 

 

Figure 2. Estimated biomass potential of the County of Me� imurje 

 

(Source: Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2008) „Procjena potencijala energije 

biomase Me� imurske �upanije“,Green Energy project) 
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By more detailed insight into the composition of ag ricultural biomass, it is noticeable that the 

cattle breeding sector is the most significant pote ntial biomass energy source on the territory 

of the County.  

 

 

Figure 3 Composition of agricultural biomass potential of the Me� imurje County 

(Source: Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2008) „Procjena potencijala energije 

biomase  

Me� imurske �upanije“,Green Energy project) 

 

Due to the little availability of the area for growing raw material for the production of first generation 

biofuels (biodiesel and bioetanol), if the County decides to initiate such an activity,   dependence on 

domestic raw materials is not recommended. Similar to that, registered quantity of the collected waste 

edible oil is insignificantly small. The estimated biomass potential of the County by collecting waste 

edible oil represents very small quantities of biofuel of that origin.  

Cattle-breeding, i.e. animal excrements in combination with other organic waste fractions from food 

industry represents a solid base for the development of biogas sector with the aim of production of 

thermal and electrical energy. Since the estimate of economic successfulness of a biogas power plant 

is not a subject of this study, and it is very much connected with locations and distances where the 

substrate is originated, further analysis of potential future participants in the biogas sector and its 

users is recommended. The analysis should comprise as precisely as possible the locations of 

substrate origin (agriculture households, farms, processing industry, slaughter houses), kinds (chicken 

manure, stable manure, cow manure, maize…) and daily substrate quantities in order to evaluate in 

the first stage, if there is enough substrate for individual biogas power plants or the Danish centralised 

biogas power plant concept should be applied. Furthermore, the definition of optimal locations (one or 

more) would follow and by the process of elimination, cooperation with local communities and general 

public, as well as the agreement of the project stakeholders, possible locations in the County of 

Me� imurje for the development of the biogas sector would be identified.  
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2.1.2. Wind energy potential of Me� imurje County 

According to the present knowledge and the analysis of spatial features of the County of Me� imurje, 

EIHP estimates that the potential for building wind power plants, i.e. the accepting capacity of 6 

analysed potential locations is about 90 MW. If taken into consideration that at the territory of the 

County there are probably locations which have not been recognised yet, it is estimated that the total 

potential of wind power plants in the County of Me� imurje could be even higher. For the present, 

however, there is no adequate knowledge and background to establish the technical potential more 

precisely, i.e. the possible electrical power production. According to the very preliminary data and 

indicators, which are based on the results of application of the global atmosphere model and data 

reanalysis, on the territory of the County of Me� imurje regional representative medium wind speeds 

between 4.5 and 5.0 m/s on the altitude of 50 m above the ground can be expected. These indicators, 

however, show, although with great uncertainty, that regarding the current technology status and size 

of modern wind aggregates on the County territory there is a certain likelihood of discovering the 

exploitable wind potential, especially on the altitudes of 100 m above the ground and higher, so the 

use of wind energy should be incorporated in future development plans of the County. This 

conclusion, however, needs confirmation, which is only possible by initiating the wind measurement 

programme for estimating the wind power potential on the territory of the County of Me� imurje, which 

is more in detail described in the previous chapters.  

 

Wind is a domestic source of energy and the research of its potential and the possibility of using it, as 

well as the general wind flow characteristics that influence wind power plant operation should be 

elevated to the same level as the research of other strategic raw materials and/or resources.  

Due to the technical and financial restrictions, the network of measurement stations should be 

carefully chosen, so that with the minimum number of measurement points the representative data for 

the wide area could be collected. As far as the County of Me� imurje is concerned, the wind power 

potential availability that will classify the County into the category of rich wind power potential areas of 

the Republic of Croatia is not expected, but we do not consider it right to dismiss this energy source 

before having investigated its resource basis on the territory of the County. Due to the relatively simple 

orthography, at least one or two representative measurement stations would provide sufficient 

information for significantly improving the knowledge of the available wind energy potential in the 

County of Me� imurje. (Source: Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2008) „ Procjena 

potencijala energije vjetra Me� imurske �upanije “,Green Energy project) 
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2.1.3. Geothermal energy potential of Me� imurje County 

The interest for geothermal energy in the County of Me� imurje has a long tradition, so the first 

geothermal research in this area was done long time ago, in the year 1911. In the County of 

Me� imurje there are 15 wells, five of which are, according to the INA Naftaplin classification 

categorised as geothermal wells. These are Vu� kovec, Draškovec, Ma� kovec, Hodošan and 

Merhatovec. 

None of the afore mentioned wells is balanced, i.e. not fully established, which leads to the conclusion 

that additional research of well characteristics has to be done with the purpose of more realistic 

estimate of the geothermal potential of the County. Nevertheless, regarding the position of the County 

of Me� imurje in the Panonian basin and indicative initial research performed, it is very likely that this 

area has a significant geothermal potential. The condition of the wells and the degree of their 

exploitation causes increased investment costs for geothermal energy exploitation. 

The world trends indicate the increase in production of both electrical and thermal energy from 

geothermal wells. Geothermal heat can be used for diverse purposes, so beside for heating it can be 

used for cooling spaces, heating greenhouses and for greenhouse production, fish farming, food and 

cereal dehydration, in industrial processes etc. The cost of utilisation of geothermal heat is growing 

proportionally to the distance of the place of production to the place of consumption and therefore the 

geothermal energy utilisation should be incorporated into the County development plans (business, 

recreational and/or industrial zones). 

 

The estimates of the International Geothermal Association say that by exploiting the total geothermal 

potential in the world 270 million barrels1 of oil can be saved per year (which is 1 percent of the world 

production obtained in 3.5 days) and furthermore, the annual emission of carbon dioxide would be 

reduced for 37 million tons, the carbon dioxide emission for 118 million tons, the SOx compounds 

emission for 0,8 million tons, and the NOx  emission for 22 thousand tons. 

If the exploitation of geothermal energy in the region is observed it can be concluded that geothermal 

energy is mostly being used for recreational and balneological purposes, as well as for heating 

greenhouses/polythene greenhouses. The most intensive greenhouse production can be found in our 

neighbouring country, Hungary. 

 

In Croatia in the last few years a favourable legislative framework for producing energy from 

renewable resources was created. In the process of harmonising with acquis communautaire, the 

Republic of Croatia accepted the obligation regarding the renewable energy resources (Directive 

2001/77/EC on the production of electrical energy from renewable resources and cogeneration) by 

                                                 

1 or 41 million tons of oil. 
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which the national goal of 5.8 percent of its power consumption needs from renewable energy 

resources and cogeneration till the year 2010 is stipulated. 

 

Regarding the fact that geothermal wells in the County are insufficiently researched and the adequate 

potential cannot be defined, it has been proposed that a strategy for using the renewable energy 

sources should be made on the County level, with the detailed analysis of the potential of the 

geothermal energy utilisation. After making the decision on using the renewable energy sources 

(geothermal energy), the County should act as an entity towards research institutions (INA Naftaplin), 

authorised Ministries and other relevant organisations. In case that the importance of such research is 

not recognised on the state level, it is proposed that the investors interested in the production of 

energy from geothermal sources try to be found through public private partnerships, regardless of the 

type of energy or the way of using it. (Source: Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2008)  

„Procjena potencijala geotermalne energije Me� imurske �upanije“) 

 

2.2. Energy efficiency potential of Me � imurje county 

 

There is no system in place that would give a precise data on the energy efficiency potential in 

Me� imurje County. However, the County has recognised the opportunity to cut its energy costs by 

implementing energy efficiency measures. Me� imurje County is in the process of implementing EE 

measures in two of EE projects. These are SGE project and Energy efficiency in the schools of 

Me� imurje county project. The only data on the energy efficiency potential currently available is from 

the Energy efficiency in the schools of Me� imurje county project. The data was gathered through 

energy audits conducted by the HEP ESCO experts. 

 

The reductions in toxic emissions that can be realised by implementing energy efficiency measures in 

14 schools that are included in the Energy efficiency in the schools of Me� imurje county project are 

presented in the next table: 

 

Table: Total reduction of toxic emissions due to decrease in the use of the fuel oil, natural gas and 

electrical energy: 

Toxic emissions (yearly amounts)  

Current state CO2 579,8473 t/year SO2 0,1357 t/ year NOX 0,5337 t/ year 

State predicted by the 

project 
CO2 488,6644 t/year SO2 0,0443 t/ year NOX 0,4509 t/ year 

difference CO2 91,1829 t/ year SO2 0,0914 t/ year NOX 0,0828 t/ year 

Source: HEP ESCO, Me� imurje County “Energy efficiency in the schools of Me� imurje county project” 

 



1     

 13 

Energy audit report                              NIMSEC EIE/07/221 

 
 

Pomurje 

 
Potential for renewable energy exploitation 
 
2.1. SOLAR COLLECTORS AND PHOTOVOLTAICS  
 
The sun is the endless source of renewable energy. This is an ecology clean form of energy, friendly 
to environment and limitlessly for users. Primarily the solar energy gives us the daylight and warmth, 
which we may use for water / rooms heating or for electricity. 
 
The potential of the solar energy exploitation for the warm water and electricity production in Pomurje 
is pretty good, which is also proved by the analysis showed in the table. 
 

Solar radiation on a horizontal surface (kWh/ m2·da y), H region:  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

1.11 2.04 3.21 4.44 5.49 5.90 5.99 5.26 3.73 2.19 1.24 0.92 3.46 

 

However, the conditions for the exclusively solar energy exploitation for heating are not adequate in 
Pomurje, as far as there are not enough of sun days in winter times. Therefore the share of the solar 
energy exploitation in Pomurje is small. 

Housing sector and industry 

In the Pomurje region there are three types of solar thermal applications using for heating of sanitary 
water in buildings:  

a) Flat plate solar collectors (mostly), 

b) Ordinary flat plate collectors with the selected spread, 

c) Vacuum tube solar collectors. 

 
The current rate of the solar applications installe d in housing and in industry sectors  

in the Pomurje region  
 

         Surface 
Location 

Total surface Number of installations 

Housing sector (private) 
 

1.313 m2  

Industry sector 
(hotels) 
 

329 m2  

Total 1.642 m² 279 

(Data source: Ministry of the Environment and Spatial Planning (Agency for Energy Efficiency and 
Renewable Energy, Agency for Environment)) 

Nowadays, we are also witnessing the first installations of the solar systems for electricity – 
photovoltaic .   
 
At the moment there is only one solar photovoltaic module in Pomurje (Noršinci) with a power of 1 
kWp. The owner of the system is going to upgrade it t a performance of 3 kWp in the following years.  
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The Government of the Republic of Slovenia, i.e. Ministry of the Environment and Spatial Planning 
ensures the (re)purchase and redemptory price for the “green energy” produced by qualified electricity 
producers connected to public grid-connected systems. The following table shows the current single 
annual prices and premiums for photovoltaic systems (Source: Decision on prices and premiums for 
the purchase of electricity from qualified electricity producers, O. J. No 75/2006): 

 

 

 

Current single annual prices and premiums for  electricity produced from photovoltaic systems  

Type of qualified 
electricity producer 

 

Capacity Single annual price  

(�  / MWh) 

Single annual 

premium 

(�  / MWh) 

Solar photovoltaic 

system  

up to 50 kW 399,57 347,19 

 over 50 kW 399,57 347,19 

 
 
2.2. BIOMASS (including biodiesel)  
 
The energy sector is treating the biomass as an organic substance, which can be exploited as an 
energy source. In Pomurje, 42,5% of energy from the total region energy usage is produced from 
biomass resources: wood biomass, biogas, agricultural (organic + animal) biomass and other 
industrial wastes (Source: Energy Analysis of the Pomurje region, LEA Pomurje, 2006). 
 

The state of the energy usage produced of biomass i n Pomurje  

Whole biomass   
652,7 GWh

42%

Other energy 
sources  883,2 

GWh
58%

Whole biomass   652,7 GWh Other energy sources  883,2 GWh
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2.2.1. WOOD BIOM ASS 
 
Housing sector 
 
According to the Slovenian Forest Service database (Source:  SFS Database, 2005) forests and forest 
land in Pomurje covers 41.021 ha or 30 % of the overall territory of Slovenia. The yearly growing stock 
of wood in the forests of Pomurje makes 223.000 m3. In spite of the fact, that it is allowed to exploit 
about 62% of the wood increment, in fact the cutting rate is much lower. 
 
The share of wood biomass exploitation in Pomurje is pretty high, as it is the most famous and the 
most exploitable source in the region. Wood as a fuel is usually being exploiting in three different 
shapes and dimensions such as firewood, chips or pellets. By means of wood biomass we are gaining 
the warmth for heating or electricity production. 
 

Rate of the existent biomass installations for heat ing in buildings in 8 definite municipalities  

Municipality 
Forest 
Share 

Surface of forest per 
inhabitant (ha/inh) 

Apartments share heat 
with fire wood 

Number 
of heating 
boilers on 

wood 
Hodoš 50,77% 2,584 71% 83 
Kuzma 49,37% 0,67 60% 329 
Puconci 36,06% 0,618 62% 1.445 
Gornja Radgona 28,83% 0,297 41% 1.970 
Cankova 26,03% 0,385 59% 401 
Beltinci 18,75% 0,141 38% 1038 
Tišina 16,95% 0,157 41% 547 
Murska Sobota 15,33% 0,049 14% 1069 

(Source: Ministry of the Environment and Spatial Planning (Agency for Energy Efficiency and 
Renewable Energy, Agency for Environment)) 

The important sources of wood biomass in the Pomurje region is not only forest, but also sawn waste, 
secondary wood processing, wood construction and industrial wastes (Source: Energy Analysis of the 
Pomurje region, LEA Pomurje, 2006).  
 

Agricultural sector 

The important source of wood biomass is also wood f rom non-forest areas, which is not 
identified in the land register. Due to its ruralis m there are agricultural (fruit trees, vineyards, 
bushes and brushwood) and urban areas overgrowing i n Pomurje. Wood agricultural biomass 
from non-forest areas makes a pretty high potential  on the supply market in Pomurje, namely 
26.674 m3 (Source: Statistical Bureau of the RS, 2005). 
The potential is so far not exploited, which is evidenced by yearly increasing forest areas due to 
overgrowing in non-forest areas. There are more reasons for that, but the main reason could be the 
demographic and economic factors of the region. 
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Potential of wood biomass from non-forest areas in Pomurje 
Code 

number 
of the 
culture 

 
The culture 

Area of the 
culture in 
Pomurje 

(ha) 

Wood 
stock 

(m3/ha) 

Increment 
m3/ha per 

year 

Potential of 
wood biomass 

(m3) 

1100 Fields and gardens 60.578 3,0 0,10 6.058 
1221 Intensive orchards 329 3,1 1,12 368 
1222 Extensive orchards 1.646 32,1 1,14 1.843 
1310 Intensive pasture 6.326 8,5 0,28 1.771 
1322 Extensive pasture 7.980 19,5 0,67 5.347 
1410 Overgrowing agricultural areas 1.726 57,4 2,16 3.728 
1500 Heterogeneous usage 901 94,6 3,30 2.973 
3000 Urban areas 8.992 15,6 0,51 4.586 

Total    26.674 
 
The land surface of the Pomurje region is 133.700 ha, of which 77.000 ha is the fertile soil. There are 
about 11.780 family farms owning the agricultural area of 57.622 ha. (Source: Statistical Bureau, 
Census of areas in use, 2005). Taking into account that we get about 6 GWh of energy on 100 ha, it is 
obvious that a lot of energy is lost, if the agricultural areas are partly suspended in the future due to 
bad policy. 
3.501,4 ha of fields according to the data (Statistical Source of the Sugar Factory, Ormo�, 20 06) were 
used under white beet in the Pomurje region. Unfortunately, harvesting white beet for sugar production 
at the Sugar Factory came to its end in 2006, because the Factory was closed. 8,14 % of the fields 
has left free for cultivating of some other optional energy crops. In the table below are listed the 
cultures and crops that are used to grow in our region, favourable for the potential biomass utilization 
and energy needs (Source: Statistical Bureau, Census of Agriculture 2005). 
 
The surface of cultures and crops in the Pomurje re gion 
 
 

 
Intended use 

 

 
Surface (ha) 

Fields and gardens 43.001,66 

Production of cereals 31.626,55 

Industrial plants 5.365,69 

Feed plants 4.415,55 

Vegetables 321,61 

Pasture 11.530,34 

 

 
 

 
Cultures / crops 

 

 
Surface (ha) 

 
Wheat 

 
13.805,47 

 
Barley 

 
3.447,23 

 
Corn for grains 

 
12.691,01 

 
Corn for silage (feed) 

 
3.252,17 

 
Potatoes 

 
1.032,26 

 
Pumpkin for oil 

 
1.400,57 

 
Beet 

 
3.911,01 
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Cattle Breeding 
The total number of cattle in 2006 was 42.824, responding to 30.278 of the livestock units (LU) in 
Pomurje (Source: Slovenian Forest Service, Census of cattle and feeding balance of Pomurje). About 
251.000 t of corn is needed for feeding them, but currently, considering that we get 45 t of output per 
ha, we produce / cultivate only 146.000 t of it.  About 3.500 ha of fields were under corn for silage in 
2006. The reason could be found in the obligated rotation of crops for those farmers who are looking 
for the subsidies from the state. The second problem causes the corn beetle that attacks the fields of 
corn every year. 
Pig Breeding 
Pomurje region has got about 146.343 of pigs, responding to 17.614 of the livestock units (LU). We 
need about 91.000 tons of corn for feeding the pigs (Source: Slovenian Forest Service, Census of pigs 
and feeding balance of Pomurje).  
 
Industry sector  
 
The official statistical data about wood manufacture trades in the region, collected from the Annual 
Evidences of the Chambers of Crafts of Pomurje, says that there are active about 24 saw-mills, about 
94 joiner’s workshops and other small or medium-size private enterprises, some of them even not 
officially registered in Pomurje. Another source of wood biomass, which should not be negligible, 
comes from construction and merchandising sector (discarded wood packaging, discarded articles of 
wood, wood waste from construction and green cuts from avenues planted with trees, from gardens 
and alike). 
 
The wood wastes from the activities make the additional wood biomass source for heating and 
construction needs in the Pomurje region. 
 
2.2.2. BIOGAS 
 
Biogas is a gas, which is received by fermentation or rotting of organic substances / wastes without 
oxygen presence (anaerobically) into simple components under the ferments and yeasts influence. 
Biogas can be produced from almost all organic materials, which are containing enough share carbon. 
The production of biogas nowadays is one of the efficient alternatives for the organic wastes 
treatment. 
 
 
 
Industrial sector 
 
The construction of biogas plants in the Pomurje region is the appropriate way for the »green« energy 
production, i.e. renewable electric or heating energy. In recent years our region is witnessing a fast 
and development of biogas plants, as there is a new market niche for biogas energy exploitation for 
heating and electricity production. Great impact on this fact is given by the state favourable 
redemptory price for the generated »green« electricity, transmitted to the public grid net.  
 

The current single annual prices and premiums in de pends on the type of the biogas plant  

Type of qualified 
electricity producer 

 

Capacity Single annual price  

(�  / MWh) 

Single annual 

premium 

(�  / MWh) 

Biogas plant on biomass up to 1 MW 123,17| 70,79 

Biogas plant on biomass over 1 MW 119,35 66,97 

  Co-burning of biomass over 1 MW - 22,00 

(Source: Decision on prices and premiums for the purchase of electricity from qualified electricity 
producers, MOP, O. J.  
No 75/2006): 
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2.2.3. BIODIESEL 
 
Biodiesel is a motor fuel produced by means of a chemical process out of oil rape, soya and others oil-
seeds and cereals. It can be produced also out of wasted oils and animal fats extraction. 
In comparison to regular diesel fuel the quality biodiesel combustion causes in the engine about 60% 
less of carbon dioxide emissions. The biodiesel using in transport sector is also not harmful to 
environment, because it takes 28 days to be decomposed in soil and only few days in water. 
 

Agricultural sector 

The land surface of the Pomurje region is 133.79 ha, of which about 77.000 ha is the fertile soil and 
57.622 ha of the agricultural area (Source: Statistical Bureau, Census of areas in use, 2005). The 
potential of the existing surface under oil rape, sunflower and soya is represented in the table below: 

 
                       Energy 

plant 
Municipality 

Oil rape 
(ha) 

Sunflower 
(ha) 

Soya 
(ha) 

Beltinci 44.185 568 478 
Cankova 9.489 317 563 
Gornja Radgona 8.067 894 0 
Hodoš 496 - - 
Kuzma 2.005 169 471 
Murska Sobota 120.648 608 342 
Puconci 49.393 828 50 
Tišina 13.593 60 - 
(Source: Agency for agricultural market and country development, 2007) 
 
 
Industrial sector 
 

 

There is Intercorn Trading, Jo�ef Jeri �  s.p. was 
dealing with the biodiesel production from oil rape 
in the Pomurje region (4.000 t/year of biodiesel, 
100 t/year of bio- heating oil). Since the year 2008 
the operation has been stopped, because it did 
not pay.  
 
Besides that, we can mention the biggest 
biodiesel producer in Slovenia TKI Pinus Ra� e 
d.d. (foreseen biodiesel produce – approx. 50.000 
t/year) and many other enterprises, which are 
even not registered. 
 

 
Transport sector 
 
Actually, there are plenty enterprises supplying biodiesel on the “black market” in Slovenia and in 
Pomurje as well. The number of biodiesel users is impossible to calculate, as far as there is no 
statistical data. However, the biggest consumers are definitely the agricultural machinery. 
 
Officially, TKI Pinus Ra� e d.d. according to the EU Directive, is mixing the biodiesel together with 
normal diesel and distributing such a product called Prima-diesel all over petrol stations in Slovenia. 
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2.3. W I N D 
 
People have being using wind energy since 3000 years already. Wind is a renewable source of 
energy, which we are using for drive (windmills) or directly for electricity production (wind power plant 
since the XX c.). Wind power plant is transforming the wind energy into electric power by means of the 
generator. The energy produced by the wind power plants primarily depends on the wind speed and 
the denominated power of the definite power plant. Most of the wind power plants need for functioning 
already 5-25m/s wind speed. 
 
Public sector 
 
According to the wind speed analysis made at the meteorologist stations in the Pomurje region there is 
a small possibility to set up a wind power plant, because of the corresponding wind speed 4 m/s has 
been reached only once in the whole year. For example, in Murska Sobota municipality the average 
wind speed was 0.82 m/s.  
 
 
2.4. GEOTHERMAL ENERGY 
 
Geothermal energy is warmth, which is springing up beneath the Earth for the sake of slow 
decomposition of radioactive elements inside the earth. It can be exploited by pumping directly from 
warm water or steam springs, with the following cooling. The condition for use of the geothermal 
energy is a temperature of the thermal water and regarding this we separate: 

 
�  high temperature geothermal sources (t water  is over 150°C) 
�  low temperature geothermal sources (t water  is under 150°C) 
�  low temperature geothermal waters located all over the Pomurje region named geological 

stratum »Mura formation«. 
 

65 % of the whole Slovenian geothermal potential is located in the Pomurje region, where we have 
installed 31 production wells, mostly used not only for tourist purposes, but also for heating of the 
greenhouses and apartments.  
 
Housing sector 
 
In Murska Sobota municipality, for example, 300 apartments (15.100 m²) are heated with geothermal 
energy from the 2 local wells with the temperature of 48-50°C since October till April. 
 
Industrial sector 
 
In Tešanovci the waste geothermal waters is using for heating of greenhouses for tomatoes growing. 
In Dobrovnik by means of the local geothermal waters are heating the greenhouse, where the orchids 
growing in a 14.000 m2 area. 
 
Currently consumption of the geothermal energy in Slovenia is 616 TJ per year, from where the 
Pomurje region makes 207,33 TJ  per year or 33,6% from the whole Slovenian average. Totally, it was 
estimated that there are more than milliard GJ of geothermal energy in Slovenia. 
 
 
2.5. WATER ENERGY 
 
Since the old times water has being considered as the most precious natural gift given to us. And 
nowadays water is the most important renewable energy source. Mostly 1/3 part of the yearly 
produced electric power in Slovenia is produced by the hydroelectric stations. The hydroelectric 
stations are transforming the water energy potential into electric energy.  
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Industrial sector 
 

 

The local water potentials, such as rivers and 
streams, are actively exploiting in Pomurje. 
Likewise there are several mills are operating with 
the water energy drive on the Mura River for 
milling the flour and at the same time serving as a 
tourist sightseeing of the region. 
 

 
The construction of a new hydroelectric station in the Beltinci municipality is also planned in the 
nearest future. However, there were operating some micro hydroelectric stations on Ledava River a 
few years ago, but currently they are out of order because of the changed weather conditions and 
other factors. The owners of some hydroelectric stations are thinking over to giving a fresh impulse to 
their systems at the earliest convenience. 
 
 
 

POTENTIAL FOR ENERGY EFFICIENCY IN THE SAME SECTORS  
 
For the time being we do not have the precise data about the potential for energy efficiency in 8 
surveyable municipalities. That is why in this and in the next paragraph we show the results from the 
analysis made in the whole Pomurje region. 
 
SOLAR COLLECTORS 
 
Housing and Public sectors 

Total direct and diffusion radiation yearly makes in average 1200 kWh/m2 in Pomurje, which estimates 

to approx. 120 l of the light heating oil. Possible potential of such renewable energy source in 

municipalities of Pomurje is pretty high. If, for example, every year at least 5 % of households decide 

to invest into solar collectors it will mean the reduction of fossil fuels for about 400.000 l /year of 

heating oil or 4.000 GWh of energy. Finally, it will contribute to reduction of the CO2 emissions up to 

900 t / year. 

 
If in Pomurje could be installed about 200.000 m2 of solar cells, then it would be enough to cover 15 % 
of electrical energy consumption in our region. 
 
If at least 15% of all the buildings in Pomurje would have installed solar collectors for thermal heating, 
then it could be able to save around 800.000 liters of light fuel oil or a bit more then 5.000 m3 of 
firewood. 
 
BIOMASS 
 
Housing and Public sectors 
If it would be possible to replace at least 25% of old heating boilers into contemporary ones in the 
households of Pomurje, then it will reduce the wood biomass consumption up to 25.000 m3, which 
would make heating of some smaller municipalities free of charge, i.e. thanks to the saved means. 
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By replacing the old heating boilers into contemporary ones at least 73.000 MWh of primary energy 

could be saved, which estimates the saving about 7,3% of the whole energy used in the households 

and public sector of Pomurje for heating. 
 
BIODIESEL 
 
Transport sector 
Nearly 50.000 ha of land should be sown under oil rape in order to every citizen of Pomurje could use 
biodiesel in transport sector.  
 
Housing sector 
On the other hand mostly 60.000 ha of land should be sown under oil rape in order to cover heating 
for those households where is currently using heating oil.  
Average housekeeping would need about 6,5 ha of land sown under energy plants to produce 
biodiesel for the needed house heating. 
 
BIOGAS  
 
Industrial sector 
To satisfy the needs for the electric energy gained exclusively from biogas in the Pomurje region, we 
would need around 12.000 ha of maize silage. 
 
GEOTHERMAL ENERGY 
 
By consuming only 1% of available geothermal energy of Pomurje, we would have more then 1.900 
GWt/h energy left in comparison with all the energy we are using today for heating and electricity. 

 

 
ENERGY EFFICIENCY IN HOUSING SECTOR 

 
Insulation of old buildings’ envelope 
If in the residential house, built in the period of 1970-1985 (as the most of the present buildings in 
Pomurje), with surface of 200 m2 and common outside surface of 225 m2, to install at least 10 cm of 
isolation , it would be possible to save up to 1000 l of fuel oil. 
 
Replacement of old windows 
If in the residential house, built in the period of 1970-1985 (as the majority of the present buildings in 
Pomurje), with surface of 200 m2 and common windows surface of 25 m2, to replace the old windows 
with more contemporary ones, it would be possible to save up to 300 l of fuel oil.  
 
Replacement of electric bulbs 
If we replace 5 ordinary electric bulbs of 100W power each into the equivalent compact fluorescent 
lamps of 20W power each in an average apartment, the investment of such replacement for sake of 
the lower energy consumption will be reimbursed in less then 8 months. 
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3 Current deficiencies detected 
 
 

Cadiz 
 

 

Main barriers and difficulties detected in the Province of Cadiz are: 

 

·  Social. Citizens know the different renewable energies and good practices of energy saving 

but they still unknown their environmental and economic advantages. Even sometimes people 

are confused because of the contradictories information that receive from the media.    

 

·  Training. In the Province there is a large and varied energy training offer that includes 

university training about energy management, renewable energy development, etc; courses of 

thermo solar and wind installation for the unemployed, etc. In spite of this, there is an 

important lack of technical and specialized courses aimed at specific stakeholders.  

 

·  Market and Economic. The development of renewable energy and energy efficient projects is 

very profitable in Cadiz because of the large number of incentives and economical advantages 

existing. The main financial barriers are in primary and residential sectors. The characteristics 

of projects that can be developed in these areas are less profitable, being much difficult to 

attract private investments.  Furthermore, farmers, owners and citizens usually ignore the 

different financing lines for these projects.   
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Karlovo 
 

 

3.1. Households sector 

The main barriers before implementing RES and energy saving measures in this sector is a 

lack of preferences, excluding only one: if energy refurbishment of buildings is performed due to an 

energy audit, buildings are released from annual taxation for the period of ten years. This is the so 

called “certification” of buildings. Purchase and installation of appliances, which use RES or electric 

appliances with high grade of energy saving (A, or A+) is not currently fostered in Bulgaria. 

Substitution of old vehicles by new ones also does not receive the needed governmental support. 

Another barrier is the insufficient awareness among people regarding advantages of RES 

implementation in their everyday life.  

Recently, students in schools are being taught different training programs aiming to provide 

young people with knowledge in the field of energy efficiency and renewable energy, but these are 

more or less initiatives of non-governmental organizations than state policy in educational system.                       

3.2. Public sector. 

Some preferences exist in this sector. Projects for reconstruction of municipal buildings and 

other objects which comprise energy efficient measures and substitution of old heating systems by 

new modern ones, based on RES, are currently stimulated by the Bulgarian Government through 

funding programs. Barrier is a relatively low awareness among local authorities regarding advantages 

from implementing RES, and also the small experience. These barriers both make the politicians at 

local level to be cautious and to wait for concrete results from other regions. Since the accession of 

Bulgaria to the EU several operational programs started in order to receive funding from the 

Community in different sectors. A strong barrier is the lack of a separate operational program for RES 

and EE measures implementation.          

3.3. Industry. 

Barriers in this sector are the lack of preferences and financial incentives for implementation of 

RES and EE measures. Bureaucratic obstacles created foreign companies which bought the state 

power companies through privatization, and such an example is the Austrian EVN which covers the 

region of Karlovo municipality. Some of the problems are for example difficulties met when trying to 

join the grid and thus obtaining the higher price of power energy from PV installations, wind 

generators, and generators which use biomass. The preferential price of energy created by these 

sources is guaranteed through existing law regulations but the control from different responsible 

institution is not enough yet. Nevertheless, private business gradually overcomes these barriers, and 

now, it is registered a relatively high growth in setting up installations from alternative energy sources, 

mainly from PV and wind generators.    
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3.4. Agriculture. 

In this sector there is not a clear state support in planting and growing energy crops, which are 

needed as raw-material for production of biofuels. The adopted two years ago Law for alternative 

energy sources and biofuels is too general and needs a serious revision in order to obtain a real 

contribution to the future development of this sector.      

Medjimurje 

 
In Croatia significant barriers to increased use of RES and implementation of EE measures exist and 

so is the case in Me� imurje County. One of the biggest problems is unwillingness of the national 

government to promote the increased use of RES and implementation of EE measures. Although 

some improvements in harmonising Croatian legislative with acquis communautaire have been made 

there is a lack of real commitment to implement these laws. The European Commission’s Croatia 2008 

progress report published 05.11.2008 in chapter 15: Energy states the following: 

·  “Only limited progress can be reported in the area of renewable energy sources (RES)...” 

·  “Administrative capacity in energy efficiency and RES needs significant strengthening.” 

·  “Limited progress has been made in the field of energy efficiency. Implementing legislation 

related to energy labelling of household appliances has been enacted. Croatia still needs to 

ensure compliance related to high-efficiency cogeneration (CHP), energy end-use efficiency 

and energy services. No progress has been made in transposition of the acquis related to the 

energy performance of buildings.” 

 

On the basis of this it can be concluded that some of the regions, including Me� imurje, have gone 

further in the RES and EE related activities than the country as a whole. This bottom-up approach is a 

good way to push things forward and initiatives such as NIMSEC play a major role in that effort. 

Nevertheless the barriers presented here make it difficult to make real progress in the respective 

areas.  

3.1. Market barriers 

A significant market barrier to increased use of RES is undeveloped system of Feed-in tariffs and the 

Croatian energy system itself. Electrical energy system is build to accept energy from a few large 

power plants and not from a large number of distributed power plants. That is why there are problems 

connecting small scale power plants to energy system.  

3.2. Social barriers 

It can be concluded that general public is not informed enough on the advantages of using RES. Pilot 

projects in RES and EE that are being implemented have a positive impact on the awareness raising 

on these topics.  
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3.3. Training barriers 

The lack of specialized educational programmes in RES and EE is evident. A good practice example 

of how to deal with this problem is the Regional centre of vocational education in sustainable building 

and renewable energy that was established by the Civil engineering high school in � akovec in the 

scope of REVETIS project. The e-learning course in the scope of NIMSEC is also a good way to 

reduce training barriers. 

3.4. Economic barriers 

Economic barriers are, along with the market barriers, the most important. There are no financial 

incentives for using RES or implementing EE rather than the gains in lower energy bills. That is why 

RES and EE projects have low profitability and a long time to return the investment.   

 

 

Pomurje 

 

1. The analysis of the weak points for energy exploitation and energy supply in 8 surveyable 

municipalities in general:  

- lack of the responsible person in charge for energy management; 

- big share of energy consumption for single buildings heating, especially in public sector; 

- big share of use of low efficiency old and out-of-date heating boilers either on wood biomass or 

combined boilers; 

- insufficient energy audits made by the biggest energy consumers (but a few exceptions only); 

- big rate of energy wasteful buildings in the region thanks to weak insulation; 

- lack of data on energy products use in transport sector; 

- biodiesel production and distribution is not so active in Pomurje. 

 

2. When analysing in general the current rate of RE appliances in buildings and consequently the 

barriers that are preventing the installation and dissemination of RES appliances in Pomurje, we have 

detected the following barriers: 

Economic Barriers: 

- The investment in RE appliances is costly and people/households cannot afford the investment. 

Business sector can deduct 20% VAT from the investment, but they still believe that the 

investment is too high. They do not consider that the investment itself pays off greatly in the long 

term. 

- Questionable profitability. The investment in solar collectors highly depends on the sunny/warm 

days. Due to climate conditions is potential for solar energy exploitation in Pomurje else fair. But 

profitability is questionable with the investments in photovoltaic. The Slovenian Government 
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guarantees the repurchase of the photovoltaic energy-electricity. The redemptory price is fairly 

high at the moment, but many people question what is going to happen when the number of 

photovoltaic installations will increase. The Government won’t be able to keep the redemptory 

price at the same level, so the profitability in the long term is questionable. 

- Lack of financial incentives. Subsidies for investments in RES exploitation were substantially 

reduced in 2006. The government sometimes financially supports only great collective (district-

remote) biomass heating systems (when the investment is higher that 334.000 EUR). There is 

limited amount of financial support for investments in solar thermal and photovoltaic energy. 

Some investments planned are therefore dropped or postponed. 

Social barriers 

- Lack of awareness. An important barrier preventing higher rate of use of the RES in Pomurje is 

lack of citizens’ awareness. People are only aware of high investment costs of the RE appliances, 

but not of the long-term benefits.  

- Informative gap. Not many citizens and business’ learned about the free-of-charge consulting 

carried out in the municipalities once a week or via other energy consultancy nets (ENSVET). And 

they are not well informed about possible state financing.  

- Also, people do not consider investment in photovoltaic or solar collectors simply because they 

are not familiarized with the technology, and installers cannot and do not know how to advise 

them properly. 

Technological barriers 

- We have detected that there is a lack of technical and projecting support for RES investments, 

i.e- specialized knowledge. But on the other hand, in some cases the installers are not very keen 

on obtaining a special licence for RE appliances installation. They consider that a special training 

is not necessary, that it is time-consuming and that they can train the installation of RE appliances 

relatively quickly.  

- Lack of foresight and town planning. Some may want to invest in RE appliances, but it is 

impossible or unreasonable because an investment location is not correctly situated. 

Normative barriers 

The region has no RES appliance ordinances, which is also an important barrier. Municipalities should 

deliver proposals regarding RES to the government of Slovenia, which is eligible for adoption of law. 



1     

 27 

Energy audit report                              NIMSEC EIE/07/221 

4 Good practices existing 

Cadiz 
 

In the Province of Cadiz the number of initiatives related to energy saving and renewable energies has 

increase in lasts years. Public sector focuses the most of them, promoted basically by local entities of 

the Province. An interesting example is the Provincial Energy Saving and Optimization Programme 

that consists on the implementation of energy audits in the whole municipal systems (including public 

buildings, public lighting and another equipments such as pumping stations, etc.) of 33 municipalities 

of the Province.  Industrial and commercial sectors have been objet of an important number of projects 

too, including solar photovoltaic roof plants and thermo solar systems for heating water.  

Karlovo 
 

In Europe, and more specifically in Bulgaria, there are many good examples in this field. A project of 

the Regional Energy Agency of Pazardjik will be described below. It is about implementing RES and 

energy saving measures in Municipality of Panagyurishte, Pazardjik District. Comparing climate 

specifications and demographic data, both municipalities – Karlovo and Panagyurishte are very 

similar. In the middle of 2006, an agreement between REAP and municipal administration 

Panagyurishte was contracted for optimization of energy consumption in five municipal buildings: 

municipal hospital, three schools, and municipal administrative building. The purpose of this contract 

was to elaborate a strategy to decrease the costs for energy heating, and to reach the temperatures in 

their premises which are compulsory by existing regulatory norms. The contracted buildings are 

characterized with relatively low quality of fencing elements (roof, side walls, windows, doors, floors). 

Heating is provided by boilers with hot water, which use boiler oil fuel. The five buildings consume per 

year totally 457 tons fuel which costs 1 005 400 levs according to current prices, and that is 85% of the 

overall municipal consumption of boiler oil fuel. Due to high energy losses through fencing elements 

during the coldest winter days, it is necessary to use additional heating in premises, and that additional 

heating is secured by electric appliances. A complex approach has been offered to and accepted by 

municipal administration, i.e. energy refurbishment combined with substitution of old inefficient heating 

systems, which use boiler oil fuel, by new modern hearing systems, which would use fuel produced by 

forest biomass.                         

The results of this project are as follow: it was defined an annual energy saving potential of around 

2 013 MWh due to execution of measures for energy refurbishment of the five buildings. The annual 

economy due to substitution of heating system and energy refurbishment will amount to 1 240 000 

levs, and the investment needed for these measures is for the amount of 3 500 000 levs, i.e. the pay-

back period is 2,8 years. Substitution of heating systems will lead to a reduction of �� 2 emissions by 

1 389 tons. These results show clearly the advantages of the complex method: if only measures for 
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energy refurbishment are undertaken, then the pay-back period will increase to around 7 years. When 

implementing both measures, the sharp difference in prices between oil fuel and forest wood residues 

shortens the pay-back period, i.e. one energy measure “funds” the other energy measure and vice-

versa. After a short delay due mainly to finding financial sources to execute the project, the municipal 

administration of Panagyurishte has started actions in conformity with the legal regulations to appoint 

an executing company of this project.                 

Medjimurje 
 
Activities in increasing the share of RES and implementing EE measures have been initiated by 

Me� imurje County through a few ground laying projects. So far the initial analyses of the RES 

potentials of the County have been made and County’s EE projects are at their beginning. These 

projects are presented in this chapter. It is necessary to mention that NIMSEC project is also seen as 

an important part in reaching the objectives of sustainable development of the County. 

4.1. Me� imurje energy agency – MENEA Ltd.  

Project of establishing Me� imurje energy agency was initiated by Me� imurje County. The project was 

prepared by REDEA and approved for funding by the EACI in the scope of IEE project. Financial 

agreement was signed on September 28th 2007 and covers the three year period of agency’s 

operation after which it should achieve financial sustainability. The main objectives of agency is 

formulation of energy strategy of Me� imurje County, preparation and implementation of the project in 

energy efficiency and RES, support to SMEs in the energy related projects and fostering the RES use 

in Me� imurje. 

 

Projects like NIMSEC will in the future be prepared and managed by MENEA which will significantly 

contribute to their quality and further improve the energy situation in Me� imurje. 

4.2. Green Energy  

The INTERREG IIIA project Green Energy ended in September 2008 and was prepared and managed 

by REDEA. The project’s objectives were: to strengthen cross border cooperation in the field of RES, 

to raise awareness of the sustainable use of energy resources and to create foundations for increased 

use of RES. The results of the project will be used as an input in the creation of energy strategy of 

Me� imurje County.  As a part of the project the initial analyses of the wind potential, biomass potential 

and geothermal potential of the County have been made. (www.greenenergy.redea.hr) 

 

4.3. SGE – Systematic management of energy in citie s and counties in Croatia  

The SGE project is a part of the national project Fostering energy efficiency in Croatia implemented 

jointly by Ministry of Economy, Labour and Entrepreneurship and UNDP Programme in Croatia.  

Currently the register of the buildings owned and managed by the County and all the municipalities is 

being made. The ongoing education of technical personnel responsible for buildings that is the 
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prerequisite  for gathering data that will be processed by the Information system for energy 

management that will also be created in the scope of the project.   (www.energetska-

efikasnost.undp.hr) 

 

4.4.  Project „Energy efficiency in schools in Me � imurje County“     

The project is implemented as a part of the larger project of energy efficiency in Croatia initiated by 

International Bank for Reconstruction and Development (IBRD) and GEF in cooperation with Hrvatska 

elektroprivreda and Croatian Bank for Reconstruction and Development.  The project beneficiary in 

Me� imurje is the Me� imurje County which implements the project with the support of HEP ESCO Ltd., 

a company specialized for providing energy services related to energy efficiency. Project is being 

implemented using ESCO model. The first phase of the project includes energy audits and 

recommendation of energy efficiency measures in 14 schools owned by the Me� imurje County.  

4.5. REVETIS 

 

The main objective of REVETIS project was the establishment of Regional centre of vocational 

education in sustainable building and renewable energy. The project created effective and competent 

partnership between the School of Building and Crafts � akovec and the Energy Institute Hrvoje Po�ar. 

The project emphasized broad technical and technological skills of emerging market in energy 

efficiency in building and renewable energy, capacity building and systematic involvement of teachers 

in the design and awareness raising and guided learning process, improvement of work process 

knowledge and technical and technological skills, practical techniques of curriculum development in 

response to expected labour market change. The project helped in establishing a new laboratory for 

energy efficiency and renewable energy at the School of Building and Crafts, constructed and 

equipped with fully functional and operational renewable energy systems and demonstrational and 

educational items. Target groups were students of the School of Building and Crafts through their 

formal education and general population of the Me� imurje County.  
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Pomurje 
Housing and Public sectors 

The current situation shows that every year there are more clients in private and public sector deciding 

to install solar collectors for heating the sanitary water in their premises.  

 

                

 

 

 

 

 

 

 

 

 

Flat plate solar collector on a public house        Vacuum tube solar collector on the private 

house 

in Cankova municipality         in Tišina municipality 

 

Since the year 2005 the situation with the installation of solar applications in Pomurje has much 

improved, i.e. mostly tripled by 2007 (from 605 m² to 1642 m²). The positive growing by all means 

corresponding to the state subsidies and thanks to the raw oil price increase. 

1.071 m2 (partly financed from state subsidy) 

571 m2   (totally financed from private sources)  

(Source: National Agency for Energy Efficiency and Renewable Energy, the Technology Cluster) 

The solar energy in the buildings of Pomurje is currently exploiting on a passive way, while in the 

nearest future it should be exploited more actively, i.e. three time more installations is foreseen by the 

year 2010.  
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P H O T O V O L T A I C 

Housing sector 

  

  

 

At the moment there are only three solar photovoltaic modules in Pomurje: in municipalities of Murska 

Sobota, Mlajtinci and Puconci. The owner from Murska Sobota with the system power of 1 kWp is 

going to upgrade it to a performance of 3 kWp in the following years.  

 

The pilot project “Smart House” in Martjanci is also foreseen the installation of 5 kWp photovoltaic 

system in 2008 as an example of a good practice for our region and wider and the installation in 

Mlajtinci of 50 kWp. 

 

There is high potential for exploitation of solar energy for electricity production in Pomurje region. We 

consider it would be of great value when a pilot photovoltaic system in the region is established. It is 

however essential that private-public partnershsip is established when considering such investments.  
 

4.2. B I O M A S S 

 

Housing sector 

 

There are 2 private district heating systems exploiting solely wood biomass in the Pomurje region: 

 

Location of BDH  

in Pomurje 

Kind of 

fuel 

Nominal 

boiler’s 

power 

Boilers 

Efficiency 
Automated  

  Cankova (private)                     2004 wood chips 80 kW  over 90 % yes 

  Beltinci (private)                       2005   wood chips 110 kW over 90 % yes 
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Public sector 

 

There are also 2 public district heating systems exploiting solely wood biomass in the Pomurje region: 

 

Location of BDH  

in Pomurje 

Kind of 

fuel 

Nominal 

boiler’s 

power 

Boilers 

Efficiency 
Automated 

  Cankova (municipality)            2004   wood chips 840 kW  over 90 % yes 

  Beltinci (priest’s house)          2005 wood chips 640 kW over 90 % yes 

 

There is also a public Drying House  (2006) in the Herbal Park Kuzma serving for the medicinal herbs 

cultivation with ecological methods. The herbs are drying there during 2-5 days with a help of a dry air 

(from +30 to +40°C) coming out from the heat exchan ger with a boiler on wood chips (80 kW).  

 

The pilot project “Smart House” in Martjanci is also foreseen in 2008 the installation of a boiler on 

wood chips 150 kW for heating purposes within Smart House and 6 neighbouring objects as an 

example of a good practice for our region and wider. 

 

Wood biomass potential in Pomurje 

 

 Površina 
Površina 

gozdov 

Dele� 

gozda 

Dele� 

zasebnega 

Najve� ji 

mo�ni 

Dele� 

stanovanj 

 ha ha % gozda % 
posek 

m3/leto 

ogrevanih z 

lesom % 

Pomurje 133752 41021 29,965 75,35 130669 51,81 

Vir: http://www.sigov.si/zgs/biomasa1/index.php?p=potenciali 

Since the last three years the wood biomass consumption has drastically increased, the total energy 

potential of the whole wood biomass in the Pomurje region is estimating to 308 GWh. As for the 

unexploited cutting possibilities in the forests of Pomurje and with regard to the regional development, 

the energy value of the potential wood biomass supply in Pomurje in the next decade is estimated to 

about 351,6 GWh. The availability of the potential is subjected to demand on wood biomass and thus 

to its price.  
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The potential of wood biomass in Pomurje is increasing due to the weak exploitation of its increment. 

The question therefore would not be whether the wood biomass in the region is sufficient, but how to 

exploit it in the best and efficient possible way, so that exploitation rate will reach the available cut rate 

and will increase the market supply.  

 

4.3. B I O G A S 

 

Industrial sector 

Currently, there are 4 biogas plants operating in Pomurje: the biogas plant in Logarovci (Kri�evci 

municipality) – is operated by a sole proprietor Kolar Marjan. Another one, the biogas plant 

»Nemš� ak«, in I�akovci (Beltinci municipality)   is opera ted by Matja� Duri � . There are also two pig 

farms and a purifying plant nearby. All of the »Nemš� ak« devices are managed by Panvita Group, KG 

Raki� an – EKOTEH d.o.o. The 3rd biogas plant has just started operating in Petišovci in the beginning 

of June 2008, managing by ECOS d.o.o. (Jo�e Pavlinj ek) is one of the biggest in Europe. And, finally, 

the 4th biogas plant in Motvarjevci (managed by Panvita–EKOTEH d.o.o.) is experimentally operating 

since the middle of 2008. Here are some facts and figures about the existent biogas installations in the 

Pomurje region: 

 

INSTALLATI

ON 

 

 

 

CHARACTE

RISTICS 

BIOGAS  

PLANT  

»KOLAR« 

(LOGAROVCI) 

PURIFYING 

PLANT 

»NEMŠ� AK«  

(I�AKOVCI) 

BIOGAS  

PLANT 

»NEMŠ� A

K« 

 (I�AKOVCI ) 

BIOGAS  

PLANT 

»PAVLINJE

K« 

 

(PETIŠOVCI) 

BIOGAS 

PLANT  

»MOTVARJEV

CI« 

(MOTVARJEV

CI) 

Year of 

installation 

2006 2002 2006 2008 2008 

Capacity 1 MW 161 kW  1,7 MW 4,23 MW No data 

Yearly 

electricity 

production 

8.000 MWh about 796 

MWh  

10.000 

MWh 

28.760 MWh 6.500 MWh 

Yearly heat 

production:  

11.000 MWh about 1.176 

MWh 

11.000 

MWh 

32.300 MWh No data 

Reactor 

volume  

8.800 m3  No data 2 x 5.500 

m3 

4 x 5000 m3 No data 

Costs of the 

investment  

~ 5.000.000 �   

(including the 

purifying plant 

costs)  

No data  ~ 

7.083.000 

�  

14.000.000 �  No data 
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»Fuel«   

 

organic wastes pork manure pork 

manure, 

organic 

and 

associated 

animal 

wastes 

organic 

silage and 

other field 

products only 

liquid manure, 

corn silage 

Agricultural sector 

Panivita Group, KG Raki� an – EKOTEH d.o.o. has joined its unified management from all the farms 

within the Group, from where they are collecting and processing the wastes from their activities. A 

end-product from the meat processing industries of Mir d.d. and Agromerkur (also under umbrella of 

the Panvita Group), category II. and III. wastes is being sterilizing in the Mir d.d. till the form suitable as 

an input for the »Nemš� ak« biogas plant.  

 

Another biogas plant in Motvarjevci is also using the liquid manure from their chicken farm nearby. 

 

For the time being there is not just expert analysis of biogas energy potential in Pomurje yet. The 

preliminary estimation of the raw materials in the agricultural and breeding sectors calculate the 

potential at least 200 GWh, which corresponds to the theoretical potential of about 50 biogas plants at 

500 kW each. Essentially, 10 biogas plants is a pretty real number for the Pomurje region. 

 

 

4.4. W I N D 

 

Public sector 

 

 

The potential of the wind energy in Pomurje is hard to estimate for the lack of 

the relevant data and inappropriate measurements. The only possibility of 

the wind power plant installation could be feasible in the Gori� ko region, 

thanks to its wind speed and density available. 

 

There is another good practice example of the wind energy exploitation in 

Pomurje – the Becov windmill in the Stara Gora, which has been raised in 

the XVI c. for milling the flour. Currently, this mill is not operating, but serving 

as a tourist attraction. 
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4.5. GEOTHERMAL ENERGY 

 

Housing sector 

 

In Murska Sobota municipality, for example, 300 apartments (15.100 m²) are heated with geothermal 

energy from the 2 local wells with the temperature of 48-50°C since October till April. 

 

Industrial sector 

 

 

 

In Tešanovci the waste geothermal waters is using 

for heating of greenhouses for tomatoes growing.  

 

In Dobrovnik by means of the local geothermal 

waters are heating the greenhouse, where the 

orchids growing in a 14.000 m2 area (on the photo).  
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Summary of main findings 
 
The presented local studies have highlighted presence of existing potentials for exploitation of 

renewable energy sources and energy efficiency, but also the presence of multiple barriers for 

development and increase of renewable energy share and energy efficiency, which could lead 

local communities eventually towards energy energy sustainable areas. 

 

Whereas in Cadiz sun, wind, biomass and hydro energy are valuable resources which abound 

owing to its geographic situation and climatic conditions, in Karlovo, there is great potential for 

forest biomass, hydro, solar, and wind energy; energy from agricultural wastes. Medjimurje County 

notes reasonably developed exploitation hydro power potential. The estimated biomass energy 

potential in the County of Me� imurje shows that the biggest potential lies in agricultural biomass, 

while additional research of well characteristics has to be done with the purpose of more realistic 

estimate of the geothermal potential of the County.The potential of the solar energy exploitation in 

Pomurje is pretty good. Also, the wood biomass is the most famous and the most exploitable 

source in the region. Important source of biomass is also agricultural biomass, as the land is very 

well known for its fertile soil. Moreover, the majority of the whole Slovenian geothermal potential is 

located in the Pomurje region, where there are installed 31 production, but there is potential for 

higher exploitation. Also, the local water potentials, such as rivers and streams, are actively 

exploiting in Pomurje 

Not quite precise data is available for assessing energy efficiency potential in the analyzed areas, 

but generalizing situation in all the four4 countries, there is a high potential for saving with energy. 

Taking Spain for e.g. it can be pointed out that savings are needed in terms of air conditioning, 

whereas in Pomurje savings in terms of biomass boilers with higher exploitation level are 

recommended as one example of saving. 

 

The barriers analyzed in the four participatingh regions have been very similar in the analyzed 

sectors of activity, allowing the breakdown to the following kinds of barriers: 

Social barriers: Lack of awarness of environmental and economical advantages of renewable 

energy exploitation and energy savings in everyday life; lack of promotional and informative 

activities; 

Economic barriers: lack of financial support, leading to lower (questionable) profitability and long 

term return on investments; ignorance of different financing lines 

Market barrers: Lack of technical and project support for investmens, undeveloped systems 

supporting investments 

Training barriers: lack of technical and specialized courses aimed at specific stakeholders. 

 

In the analyzed territories there is also a number of initiatives related to energy saving and 

renewable energies, which will, together with NIMSEC project initiatives, stand for shining 
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examples for cross-region share of experiences, higher awareness, and thus bringing local 

sectors renewable energy sources and energy efficiency closer for consideration.  

 

Next, project partners will formulate clear strategy aimed at improving current rates and 

overcoming detected barriers of energy efficiency and renewable energy on the local level. The 

strategy shall furtneron lead to a unifined model for energy sustainability of local communities 

European-wide. 

 

Data sources 
 
Cadiz 

The sources consulted were local councils, public and private organisations, public and private 

distribution companies and public administrations in Cadiz, although not all were able to provide the 

data requested in time. 

�  Agencia Andaluza de la Energía.  

�  Consejería de Ciencia, Innovación y Empresa, Junta de Andalucía.  

�  Comisión Nacional de Energía (CNE).  

�  Sevillana de Electricidad – Grupo Endesa 

�  Eléctrica de Cádiz 

�  Gas Natural 

�  Municipalities of Province of Cádiz 

�  Local and regional press (Diario de Cádiz, La Voz de Cádiz, etc).  

 
Karlovo 

�  Municipality of Karlovo 

�  Sub-Balkan Energy Agency  

�  National Statistical Institute 

�  Regional Energy Agency of Pazardjik  

�  Tender of CNG Trakia, Plovdiv for gasification of Karlovo  

�  State Forest Agency 

�  State commission for energy and hydro regulation   

�  Ministry of Agriculture and Forestry. Agro statistics Directorate 

�  Agricultural company “Nenko Angelov Trifonov”, village of Vedrare  

�  Itali Trifonov i Sie Ltd., village of Vedrare 
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Me� imurje 

Publikacije: 
�  Ured dr�avne uprave u Me � imurskoj �upaniji (2007)  „Me � imurska �upanija u brojkama 2007“  
�  Ured dr�avne uprave u Me � imurskoj �upaniji, Slu�ba za gospodarstvo i imovins ko-pravne 

poslove (Podaci iz Upisnika poljoprivrednih gospodarstava RH) 
�  Šumsko gospodarska osnova 2006.-2015.god 
�  Domac J. et al. 1998): BIOEN, Program korištenja biomase i otpada, Energetski institut Hrvoje 

Po�ar, Zagreb 
�  Bošnjak, R. et al. (1998): GEOEN, Program korištenja geotermalne energije: Prethodni 

rezultati i budu� e aktivnosti, EIHP, Zagreb 
�  Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2 008) „Procjena potencijala geotermalne 

energije Me� imurske �upanije“, publikacija u okviru projekta Gr een Energy 
�  Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2 008) „Procjena potencijala energije vjetra 

Me� imurske �upanije“, publikacija u okviru projekta Gr een Energy 
�  Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2 008) „Procjena potencijala energije 

biomase Me� imurske �upanije“, publikacija u okviru projekta Gr een Energy 
�  Energetski institut Hrvoje Po�ar, Zagreb, REDEA (2 008) „Program provedbe mjera za 

poticanje korištenja obnovljivih izvora energije za Me� imursku �upaniju“, publikacija u okviru 
projekta Green Energy 

�  EC „Croatia 2008 Progress Report“, 5.11.2008. 
 
 
Zakoni i strateški dokumenti: 

�  Directive 2006/32/EC oft he European Parliment and oft he Council of 5 April 2006 on energy 
efficency and energy services, Official Journal oft he European Union, 27.4.2006., L 114/64 

�  Zakon o energiji (NN 68/01, 177/04, 76/07) 
�  Zakon o tr�ištu elektri � ne energije (NN 177/04, 76/07) 
�  Strategija energetskog razvitka Republike Hrvatske (NN 38/2002) 
�  Strategija gospodarenja otpadom (NN 130/05) 
�  Republika Hrvatska, Me� imurska �upanija, Zavod za prostorno ure � enje Me� imurske 

�upanije: Prostorni plan Me � imurske �upanije, Slu�beni glasnik Me � imurske �upanije, 
� akovec 2001. 

 
Tvrtke:  

�  HEP DP Elektra � akovec 
�  Me� imurje – plin d.o.o. � akovec 
�  Me� imurske vode d.o.o. � akovec 
�  GKP � akom, � akovec 
�  Perutnina Ptuj – Pipo d.o.o., � akovec 
�  Me� imurjeplet d.d. � akovec 
�  Centrometal d.o.o. Macinec  
�  Toplice Sveti Martin d.d., Sveti Martin na Muri 
�  INA industrija nafte d.d. 
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Pomurje: 

�  Energy Analysis of the Pomurje region: LEA Pomurje, 2006. 

�  Inventory of resources: assessment of the biomass resources in the communities: DA 

Sinergija, 2007. 

�  Trends in biomass related enterprises creation and development in biomass sector: 

DA Sinergija, 2007. 

�  Detection of business opportunities for entrepreneurs and SME’s in biomass sector: 

DA Sinergija, 2008. 

�  Report “Trends of biomass development, business opportunities”: Jo�ef Mau � ec, d.i.s. 

spec., 2008. 

�  Ministry of Environment and Spatial Planning database, 2008. 

�  National Agency for Energy Efficiency and Renewable Energy Sources database, 

2008. 

�  Slovenian Forest Service database, 2005. 

�  Renewable Energy Sources – Opportunity of Pomurje, Sinergija, MOP RS, 2005. 

�  The more efficient wood biomass usage in Pomurje, MOP RS, 2006. 

�  Annual Report of the Panvita Group, KG Raki� an – EKOTEH d.o.o., 2006. 

�  Annual Evidences of the Chambers of Crafts of Pomurje, 2008. 

�  Interviews with entrepreneurs and investors from biomass sector of Pomurje. 

�  www.zakonodaja.gov.si  

�  www.ekosklad.si  

�  www.rra-mura.si 

�  www.aure.si  

�  http:/europa.eu 

�  http://www.zgs.gov.si/biomasa1/index.php?p=les 

�  http://www.stat.si/novica_prikazi.aspx?id=445 

�  http://www. panvita.eu 

�  http://www.sigov.si/zgs/biomasa1/index.php?p=potenciali 

�  http://www.zgs.gov.si/biomasa1/index.php?p=les 

�  http://www.slobiom-zveza.si  

 


