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Abstract: The energy intensity of the Bulgarian GDP is the highest one 
in comparison with other EU countries. This fact leads to low competitiveness 
of Bulgarian goods at the international markets. The country lacks a sufficient 
number of well trained experts on energy efficiency and energy management 
which requires development of such educational programs in Bachelor and 
Master's curricula of the universities. 

The Master's program on Energy Management and Sustainable Energy 
Development developed in the Physics Department is shortly presented in 
this paper. This curriculum must be introduced in all technical areas of SWU 
if it likes to be adequate to current needs of the country and society. 
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1.  INTRODUCTION 

Until now, the level of energy efficiency of the Bulgarian economy de-
pended mostly on the level of energy efficiency in the industry. Over the last 
decade we have seen a continuous increase in the share of services in final 
energy consumption (FEC). In 2010 the proportion of households and ser-
vices in FEC reached 37.4% [1]. Since most of the energy in these two sec-
tors is spent on heating, the influence of the characteristics of the buildings in 
Bulgaria on the level of energy efficiency also increases. In future, this impact 
will be commensurable with the impact of the energy intensive industry. 

The implementation of the priority national objective for fast and sustain-
able economic growth, connected with the existence of an energy sector, re-
sponding to the key requirements for: 

• high competitiveness; 

• security of energy supplies and 

• observing the requirements for protecting the environment  
is utilization of the high potential for energy saving. 
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The primary energy efficiency, represented as a quantity of primary en-
ergy resources per unit of Gross Domestic Product (GDP), kilograms oil 
equivalent/€ (kgoe/€), is one of the main indicators of energy efficiency and 
an important element of the national competitiveness (Fig. 1) [2]. 

 

 
Fig. 1: Energy intensity, 2013 (kgoe/1,000 EUR). 

 
All Member States decreased their energy intensities over the last dec-

ade. Six Member States recorded decreases over 30%. Slovakia and Bul-
garia presented the most noteworthy decreases, as in both countries the 
amount of energy required to produce a unit of economic output dropped by 
39%, followed by Romania (-38%). In spite of this decrease, Bulgaria re-
mained the most energy intensive economy, about four times above EU av-
erage. The lowest levels of energy intensity were observed in Denmark and 
Ireland.  

Bulgarian economy could not be competitive, in case that for the produc-
tion of one unit of GDP it uses far more energy compared to the EU countries! 
That's why the problem with improving of Energy Efficiency (EE), especially 
in SME as a basis of the national economy, as well as training and educating 
of enough number of experts on Energy Management (EM) is of crucial inter-
est for successful development of this country and society. 

2.  ENERGY EFFICIENCY SITUATION IN BULGARIA 

Over the period 1996-2010, energy efficiency improved by 38% in Bul-
garia compared to 17% for the EU as a whole (as measured by the decrease 
of the overall energy efficiency index, ODEX). This fast rate in Bulgaria is 
mainly due to the improvement in the industrial sector and of the low initial 
level of efficiency in this sector. The impact of the economic crisis was a 2% 
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increase of the ODEX in 2009, followed by 3% reduction in 2010. Thus, in 
2010 the long term trend of energy efficiency improvement in Bulgaria was 
restored [3]. 

 

 
 

Fig. 2: Energy efficiency index (base 100 = 2000). 

 
In the industrial sector, the energy efficiency index has decreased by 72% 

over the period 1996-2009 and remained at this level in 2010 as result of the 
economic crisis in the sector. The most significant drivers for this energy effi-
ciency improvement are energy intensive branches: 80% of improvement in 
chemicals, 57% in steel industry over 1996-2010. 

Between 1996 and 2002, energy efficiency improved by 20% for house-
holds: this happened in a situation of considerable growth of private house-
hold's consumption. Since 2002, ODEX remained practically constant, imply-
ing insignificant energy efficiency improvements. 

Since 2006, energy efficiency improved by 27% in the transport sector, 
due to improvements in the energy efficiency of road transport (as measured 
from the decrease of the road unit consumption, measured in car-equivalent). 
Over the period 1996-2005, the energy efficiency index in the transport sector 
increased by 24%, which indicates a deterioration of energy efficiency. The 
most significant drivers of this deterioration have been the shift from rail to 
road transport, the city congestions and the high average age of the Bulgarian 
vehicles. 
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2.1. Energy Efficiency Policy measures 

Mandatory energy savings targets for the year 2016 have been intro-
duced in 2012 for trade companies with more than 75 GWh annual energy 
sales to final consumers. All consumers with an annual consumption above 
3,000 MWh must carry out energy efficiency audits. In addition, they have 
mandatory individual energy saving targets. 

The Bulgarian Energy Efficiency and Renewable Energy Credit Line 
(BEERECL) has been developed by the European Bank for Reconstruction 
and Development (EBRD) in 2004 in close co-operation with the Bulgarian 
Government and the European Union. The facility extends loans to private 
sector companies for energy efficiency and renewable energy projects in in-
dustry. Another EU Energy Efficiency Financing Facility (EUEEFF) credit line 
for SME in Bulgaria under the direct leadership of Prof. Dr. Plamen 
Gramatikov was realised since 2008 till 2012 with 50 projects successfully 
introduced in its frame. Financial support from EU funds like Bulgaria Energy 
Efficiency Competitive Industry Financing Facility (BEECIFF) is provided for 
energy efficiency projects in SME in the framework of the Operative Program 
“Development of the Competitiveness of the Bulgarian Economy” after 2012. 

Among the main measures in the household sector are: 

• Mandatory energy audits and certification of all state or municipal build-
ings with gross floor area above 500 m2 (and above 250 m2 after 9 July, 
2015); 

• Mandatory individual energy saving targets for state and municipal 
buildings above 1000 m2 (and above 250 m2 after 9 July, 2015); 

• Minimum efficiency requirements for hot water boilers with a capacity 
from 4 to 400 kW for liquid or gas fuel; 

• Obligatory inspection of water heating boilers with more than 20 kW 
and air conditioning systems with more than 12 kW; 

• Energy Performance Standards for buildings; 
The total amount of the savings expected from the obligated persons in 

2016 is 82% from the National energy efficiency target. 
Particularly in Blagoevgrad county, according to SEDA currently has 169 

state and municipal buildings with area of over 1000 m2, which have not yet 
been audited for energy efficiency! The total energy saving targets of those 
buildings by 2016 only is 7.85 GWh, but in the whole county so far only two 
companies are licensed to carry out such energy audits - one in Blagoevgrad 
and one in Razlog. From next year, the failure to reach energy targets will be 
monitored and sanctioned uncompromisingly by EU. All this proves that the 
country has an urgent need of trained and qualified staff in energy efficiency 
and energy management.  
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Tab. 1: Energy savings targets for the period 2000 - 2013 and their implementation 
by the obligated parties [4]. 

Obligated parties with indi-
vidual targets 

Energy savings target for the 
period 2008-2013, GWh 

Achieved savings, 
GWh 

Energy sales companies 2,322 948 
Industrial enterprises 419.6 186.1 
Municipal and state build-
ings 

260.5 710.3 

 
The Directive 2009/28/EC on the promotion of the use of energy from 

renewable sources set individual targets for all Member States with a view to 
reaching an overall EU target of a 20% share of total energy consumption 
from renewables by 2020 (Programme 20/20/20). The targets take into 
account the different starting points of the Member States, the renewable 
energy potential and economic performance (Fig. 3) [5]. 

 

 
 

Fig. 3: Share of renewable energy in gross final energy consumption (%), 2013. 

 
As it seen from Fig. 3, Bulgaria has over fulfilled its national targets of 

16% share of renewable energy by 2020, as early as 2012 has achieved 
16.3% share of renewables in the national energy mix. This hasty act is to a 
large extent a reason for the unjustified high share of so-called "green energy" 
in the accounts of users, which led to mass discontent, civil disobedience and 
early elections in recent years. That's why the most actual for this country 
today are not RES, but Energy efficiency and Energy management! 
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3.  NEW MASTER CURRICULUM ON ENERGY MANAGEMENT 
AND SUSTAINABLE ENERGY DEVELOPMENT 

New MSc curriculum on Energy Management and Sustainable Energy 
Development was developed last year by Dr. Plamen Gramatikov from the 
Physics Department at SWU based on his broad experience as an 
international energy efficiency expert and manager. The basic aim is to 
prepare qualified experts with knowledge for different types of energy, for 
possible methods of reducing losses in its transformation, about methods to 
improve energy efficiency and environmental protection. Students are 
educated on principles of effective management of energy costs (Energy 
Management), role and methods of energy service companies with 
guaranteed results (ESCO companies) and to carry out investigation on 
energy efficiency of industrial plants and buildings (Energy Audit) [6]. 
Graduate students can work as experts and consultants in energy and utility 
companies, in public administration and divisions of SEDA, in base stations 
for environmental monitoring, in companies performing energy audits and 
using unconventional energy sources. 

4.  CONCLUSIONS 

Everything shown up to now demonstrates strong need of this country 
and, especially, of the Blagoevgrad region, in education of qualified special-
ists on energy efficiency and energy management, which should be basic 
duty of a responsible university's governing body. 
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