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Abstract 
 
The traditional energy sector has faced in the last decades two major problems, namely the energy crisis 
and the environmental impact. Under these circumstances, more and more developed countries are 
increasingly involved in the production and use of renewable energies. The paper aims to present the 
dynamics but also the changes in the structure of production and consumption of renewable energies in 
Romania compared to the EU 28’ member states 28. The study highlights a much lower dynamics of 
renewable energy production and consumption in Romania compared to the average level of EU28. The 
lack of advanced technologies in the production of renewable energies, the insufficient investments made 
in this sector have determined both a lower dynamics and an inappropriate use of some important 
renewable energy sources available to Romania. 
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Introduction 
In the last decades, the traditional energy sector is currently facing two major problems - energy 
crisis and environmental impact. In this context, many of the developed countries have become 
more and more concerned with the use of renewable energies for both population consumption 
and economic activities. 

Renewable energy sources help diversify existing energy sources and most likely will 
eventually replace fossil fuels (coal, gas, crude oil) that are continually shrinking. The use of 
renewable energy sources instead of those based on fossil fuels can substantially reduce 
greenhouse gases, in particular CO2 emissions and other pollutants. Also, the use of renewable 
sources increases the economic independence of users who develop such energy sources. 

Even if the renewable energy technologies do not currently allow for increased yields and cost 
reductions, they still need to be taken into account because of their advantages in ensuring the 
energy future of mankind. 

Increasing of energy production from renewable sources represents a continuous process in 
most European countries and aims equally to reduce the emissions and assure the energetic 
security (Kitzing, Mitchell & Mortorst, 2012). Development of the energy production from 
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renewable resources represents also in the case of Romania one of the priority objectives in the 
energy field (Papatulică & Prisecaru, 2013) aiming to improve the security of supplying, by 
diversifying sources and reducing the import of classical energetic resources, pursuing as final 
objective, the sustainable development of the energetic sector and environmental protection. 

To achieve these objectives, the "Strategy for the use of renewable energy sources" (HG 
1535/2003) provides for Romania, the next main directions: 
o Integration of renewable energy in the structure of the energetic system; 
o Elimination of the technical and functional barriers in use of renewable sources; 
o Promoting the investments in the renewable energy market; 
o Energy supply for the isolated communities by harnessing local renewable sources, etc. 

The internal policy instruments adopted in Romania have supported directly the increase of the 
production and consumption of energy from renewable sources. In this context, the system for 
promoting the production of renewable energy, established by the applicable law 220/2008, has 
contributed significantly to the development of this sector.  

Renewable Energy in Romania - Issues and Comparisons with 
European Union 

In the following, I will make a comparative analysis of the evolution of renewable energy in 
Romania compared to the situation at European Union level. 

In Romania, the total number of accredited producers for electricity from renewable sources 
increased sharply in recent years, from only 23 producers in 2008 to 629 producers in 2014. 
Between 2008 and 2014 the production of energy from renewable sources, in Romania, grew by 
14.1%, a lower rate in comparison with the situation in the European Union, of 34.7% (Table 1, 
Figure 1). 

Table 1. The evolution of the primary production of renewable energy in EU 28 and Romania, between 
2008 and 2014 

geo\time 

EU (28 countries) Romania 

1 000 tonnes of 
oil equivalent 

dynamic (%) 
2008=100 

1 000 tonnes of oil 
equivalent 

dynamic (%) 
2008=100 

2008 145,422.2 100.0 5,336.1 100.0 

2009 152,269.9 104.7 5,274.6 98.8 

2010 167,889.5 115.4 5,708.4 107.0 

2011 164,266.9 113.0 5,027.5 94.2 

2012 180,576.7 124.2 5,242.2 98.2 

2013 192,837.8 132.6 5,560.8 104.2 

2014 195,814.0 134.7 6,089.6 114.1 

Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[Accessed on June, 16, 2017]. 

Both the data in Table 1 and in Figure 1, clearly highlights the growing trend in production of 
renewable energy in the European Union, more pronounced in comparison with Romania.  

However, in 2014, with a production from renewable energy sources by 6.089 million TOE, 
Romania ranks the 10th in the countries of Community Block, after countries with a strong 
sector of renewable energies, as Germany (36017.9 thousand TOE), Italy (23499.8 thousand 
TOE), France (21002.1 thousand TOE), Sweden (16659.8 thousand TOE) but ahead of 
countries like Malta (12.7 thousand TOE), Cyprus (111.0 thousand TOE), Luxembourg (120.3 
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thousand TOE), Ireland (853.6 thousand TOE), Slovenia (1179.7 thousand TOE), Estonia 
(1186.0 thousand TOE), etc. (Appendix A). 

 
Fig. 1. The evolution of the primary production of renewable energy in EU 28 and Romania, 

between 2008 and 2014 (%) 
Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[Accessed on June, 16, 2017]. 

In Romania, the potential of renewable energy sources is sizeable and it could be exploited in 
order to promote the development of rural areas characterized by a weak connectivity to the 
energy network (Istudor et al., 2016). In case of rural areas, the renewable energy production 
and consumption may represent a viable solution to the problems faced by local 
communities; moreover, the access to renewable sources of energy can be designed in order 
to reduce poverty, and toward achieving of economic growth and social. Also promoting 
agricultural bioenergy (Morales & Andreosso-O’Callaghan, 2017) may trigger the specific 
volatility of prices in agricultural commodities.   

The development of the potential of renewable energy resources was attained on different ways, 
upon the specific resources. Compared with the situation in the European Union, the production 
of energy from renewable sources and its structure, for Romania, in 2014 is presented in Table 
2, and Figure 2, respectively. 

Table 2. The level and structure of the primary production of renewable energy, by the main 
sources, in EU 28 and Romania, in 2014 

  
EU (28 countries) Romania 

1 000 tonnes of oil 
equivalent 

Structure 
(%) 

1 000 tonnes of oil 
equivalent 

Structure 
(%) 

Total 195,814.0 100.0 6,089.6 100.0 

Hydro power 32,242.0 16.5 1,617.0 26.6 

Solar thermal 4,069.4 2.1 0.5 0.0 

Solar photovoltaic 7,938.6 4.0 139.0 2.3 

Wind power 21,767.6 11.1 533.2 8.8 

Geothermal Energy 6,195.3 3.2 28.3 0.4 

Biomass and renewable wastes 123,559.7 63.1 3,771.7 61.9 
Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[accessed on June, 16, 2017]. 
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From the data presented in Table 2, it is observable that in 2014, in Romania, most of the energy 
from renewable sources (61.9%) comes from biomass and renewable waste. Also, more than a 
quarter of the primary energy production from renewable sources comes from harnessing the 
water, and nearly 9% of the wind power. 

 
Fig. 2. The structure of the primary production of renewable energy, by the main sources, in European 

Union and Romania, in 2014 
Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[accessed on June, 16, 2017]. 
 

The ranking of the first three aforementioned renewable energy sources for Romania, applies 
also to the European Union. In this context, may be important to note that in the case of biomass 
and renewable waste, whilst in the EU 28, the solid waste (excluding coal), meaning especially 
wood, holds a share of only 69.4%, in Romania, the wood waste accounts for nearly 97% 
(Figure 3). 

 
Fig. 3. The structure of the primary production of biomass and renewable waste energy, by the 

main sources, in EU 28 and Romania, in 2014 
Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[accessed on June, 16, 2017]. 
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While in the case of technologies for the production of renewable energy is steadily improving 
and explosive (as in the case of wind power) and in others already have a strong position on the 
market (hydroelectric), in the case of modern technologies for producing heat and power from 
various elements of renewable biomass and waste (biogas, renewable municipal waste etc.), the 
Romanian market is still at the beginning, seemingly to be quite reticent (Figure 4). 

 

Fig. 4. The evolution of the primary production from the main renewable energy sources, in Romania, 
between 2008 and 2014 (2008=100) 

Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081   
[accessed on June, 16, 2017]. 
 

Figure 4 depicts the impressive growth of primary production of wind energy in Romania, in the 
analysed period, of over 1300 times, while the primary energy production from biomass and 
renewable waste has a sinuous trajectory, with levels generally below in comparison to that 
registered in 2008. It should be noted also that in Romania, the biomass production is not used 
only for renewable energy, but also to support development of the rural areas (Chirilă, 2013). 

Also, in terms of energy consumption from renewable sources, the Romanian growing trend in 
the analysed period is at a much reduced rate in comparison with the EU-28 (Table 3). 

Table 3.The evolution of the Gross inland consumption of renewable energy in EU 28 and Romania, 
between 2008 and 2014 

geo\time 
EU (28 countries) Romania 

1 000 tonnes of oil 
equivalent 

dynamic (%) 
2008=100 

1 000 tonnes of oil 
equivalent 

dynamic (%) 
2008=100 

2008 148,695.5 100.0 5,343.3 100.0 

2009 156,808.3 105.5 5,268.7 98.6 

2010 173,748.3 116.8 5,860.4 109.7 

2011 170,919.8 114.9 5,068.1 94.8 

2012 187,271.5 125.9 5,195.2 97.2 

2013 197,884.0 133.1 5,550.9 103.9 

2014 201,240.9 135.3 6,124.2 114.6 
Data sources: author, based on 
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_107a&lang=en [accessed on June, 16, 
2017]. 
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Even if the consumption of energy from renewable sources in Romania grew only by 14.6% in 
2014 relative to 2008, in comparison whit the EU 28 that in the same period recorded an 
increment of 35.3%.However, with a consumption of 6124.2 Mtoe, in 2014, Romania ranked 
10th, after countries with a strong renewable energy sector: Germany (35406.3 Mtoe), Italy 
(26512.2 Mtoe), France (21317.4 Mtoe), Spain (17768.3 Mtoe) and so on (Appendix B). 

Regarding the structure of energy consumption from renewable sources, the situation is not 
much different in the case of Romania in comparison to the Community block, meaning that 
most of the consumption is covered by the biomass energy (Table 4). 

Table 4.The level and structure of the gross inland consumption of renewable energy, by type, in EU 28 
and Romania, in 2014 

geo\time 
EU (28 countries) Romania 

1 000 tonnes of oil 
equivalent

Structure 
(%)

1 000 tonnes of oil 
equivalent 

Structure 
(%)

Total consumption 201,240.9 100.0 6,124.2 100.0 

Hydro power 32,242.0 16.0 1,617.0 26.4 

Solar thermal 4,069.4 2.0 0.5 0.0 

Solar photovoltaic 7,938.6 3.9 139.0 2.3 

Wind power 21,767.6 10.8 533.2 8.7 

Geothermal Energy 6,195.3 3.1 28.3 0.5 
Biomass  and renewable 
wastes 

128,986.6 64.1 3,806.2 62.2 

Data sources: author, based on 
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_107a&lang=en  [accessed on June, 16, 
2017]. 

The data in the Table 4 for Romania in 2014 shows the sizeable share (62.2%) of biomass and 
municipal waste, within the energy consumption from renewable sources. Nevertheless, the 
consumption of renewable energy from biomass does not reflect the real Romanian potential; 
this situation is related to technical backwardness for conversion of energy of these sources.  

In the case of biomass used as a source of heating, Romania will have to align to the new 
regulations approved by the EU, aimed to:  

o Measures that fuel suppliers ensures the possibility of procuring biomass; 
o Establish the efficiency criteria for using of biomass and establishing facilities in which it 

can be used for; 
o Special labelling to allow citizens to purchase efficient equipment.  

The second place, in energy consumption from renewable energy, is occupied by hydropower 
(26.4%); this sector was supported both by the Romanian legislation and by the investments 
made for harnessing of the hydropower potential in the SHP (small hydropower) version. The 
consumption from other renewable energy sources (solar, wind, geothermal) for Romania is 
only about 11% of total consumption. 

Conclusions 

Even if the development of renewable energy production is, in Romania, one of the priority 
energy objectives, we still note that the trend of production growth in this area is well below the 
level of the EU 28. 

However, we note that in 2014 with a renewable energy production of 6089 thousand TOE, 
Romania ranks 10th in the EU28, after countries with a strong renewable energy sector. 
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In Romania, most of the production and consumption of energy from renewable sources (over 
60%) comes from biomass and renewable waste, mainly due to the fact that our country has 
significant resources in this area. Unfortunately, the lack of advanced technologies for 
producing energy from biomass and renewable waste comparable to those used by some 
European countries makes the production obtained from this source not adequate to the potential 
of Romania. 

The lower levels of production and consumption of renewable energy in Romania, compared to 
European Union, can be explained also, by the fact that in the Romanian specific policies, the 
effective environment protection does not represent a real priority. Even if the law, in 
accordance to the European and international legislation, provides protections and conservation 
of the environment, the provisions are sometimes violated or ignored.  

I hope that in time, the progress shown by statistical data, in Romania, in the field of renewable 
energy, will be real, meaning a real protection of the environment in facts, as it is in documents. 
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Appendix A  
 

Table A1. Primary production of renewable energy, in European Union 28 and member states between 
2008 and 2014 

(1 000 tonnes of oil equivalent) 

geo\time 2008 2009 2010 2011 2012 2013 2014 

EU (28 countries) 145422.2 152269.9 167889.5 164266.9 180576.7 192837.8 195814.0 

Belgium 1636.8 1866.5 2237.5 2694.6 2824 2914.1 2857.1 

Bulgaria 1091.2 1153.3 1503.7 1438.4 1638.1 1825.5 1842.3 

Czech Republic 2415.9 2593.3 2900.1 3031.6 3247.1 3640.9 3656.1 

Denmark 2810.7 2794.3 3113.1 3064.2 2974 3084.9 3144 

Germany 23086.5 24279.9 27712 29455.8 32086.2 33679.5 36017.9 
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Appendix A (cont.) 

Estonia 755.4 864.6 987.5 976.5 1056.3 1122.2 1186 

Ireland 544.5 632.1 619.6 721.1 726.8 755.4 853.6 

Greece 1653.6 1808.9 1974.4 1991.6 2265.9 2486.8 2329.3 

Spain 10315.6 12383.2 14634.6 13954.6 14644.9 17562.1 18002.8 

France 18384.5 18610.3 20646.8 17530.4 20325.8 22628.2 21002.1 

Croatia 1707.5 1911.9 2166.9 1886.2 1943.9 2312.6 2292.1 

Italy 18787.3 19294.6 19394.7 18223.6 21093.1 23499.8 23644.1 

Cyprus 75.2 77.1 81.6 96 106.6 108.9 111 

Latvia 1781.7 2089.2 1964.3 2071.3 2331.4 2137 2371.2 

Lithuania 1053.8 1170.1 1184.7 1162.1 1197.9 1288.4 1358.2 

Luxembourg 88.7 82.9 87.6 81 90.9 101.1 120.3 

Hungary 1609.7 1850.9 1921.9 1857.2 1962.6 2049.2 2051.1 

Malta 0.9 0.9 4.5 6.5 8.7 9.1 12.7 

Netherlands 2555.9 2896.1 3063.7 3207.9 3915.7 4373.4 4555.4

Austria 8230.2 8332.9 8783.8 8274.2 9352.8 9425.3 9370.4 

Poland 5402.3 6022.6 6845.5 7439.4 8465.6 8511.5 8054.4 

Portugal 4340.5 4785.9 5641.5 5380.5 4562.7 5629 5848.3 

Romania 5336.1 5274.6 5708.4 5027.5 5242.2 5560.8 6089.6 

Slovenia 835.4 979.7 1097.8 1001.9 1026.5 1123.5 1179.7 

Slovakia 1032.8 1222.9 1403.8 1386.8 1433.5 1466.7 1440.8 

Finland 9212.1 7981.5 9432.6 9182.9 9972.8 9929.8 10068 

Sweden 15619.9 15819.1 16996.8 16546.3 18524.4 16769.5 16659.8 

United Kingdom 5057.6 5490.2 5779.9 6576.7 7556.2 8842.6 9695.7 
Data sources: author, based on 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten00081 
[Accessed on June, 16, 2017]. 

Appendix B  

Table B 1. Gross inland consumption of renewable energy, in European Union 28 and member states 
between 2008 and 2014 

(1 000 tonnes of oil equivalent) 

geo\time 2008 2009 2010 2011 2012 2013 2014 

EU (28 countries) 148695.5 156808.3 173748.3 170919.8 187271.5 197884.0 201240.9 

Belgium 2011.3 2395.3 2802.6 3094.6 3351.6 3474.5 3357.4

Bulgaria 1062.2 1111.3 1456.6 1362.6 1627.2 1813.6 1788.8 

Czech Republic 2209.5 2426.0 2779.1 2992.1 3207.7 3573.3 3634.9 

Denmark 3247.9 3299.9 3919.5 4001.8 4183.1 4329.3 4434.7 

Germany 23352.1 24481.3 27570.7 29300.5 32251.7 33397.4 35406.3 

Estonia 646.1 717.5 846.5 835.4 861.5 851.2 858.9 

Ireland 575.0 663.0 662.7 767.3 779.4 841.7 961.4 

Greece 1709.5 1865.7 2131.3 2139.9 2448.7 2615.4 2445.5 

Spain 10552.3 12569.4 15047.5 14832.2 16134.8 17744.0 17768.3 
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Appendix B (cont.) 

France 18619.8 18749.6 20801.1 17892.1 20617.3 22858.4 21317.4 

Croatia 1631.2 1829.0 2064.5 1704.1 1747.5 2081.8 2007.4 

Italy 19706.9 21026.2 21864.4 21025.4 23873.9 26370.6 26512.2 

Cyprus 94.7 100.3 105.1 121.3 129.1 134.3 132.5 

Latvia 1377.6 1566.7 1434.5 1417.3 1651.4 1611.2 1613.1 

Lithuania 1021.0 1052.3 1064.6 1056.6 1161.4 1212.4 1277.0 

Luxembourg 132.9 124.7 128.6 125.3 138.7 157.6 190.3 

Hungary 1587.9 1836.8 1953.9 1886.7 1769.4 1863.9 1917.6 

Malta 0.9 0.9 5.2 8.4 11.7 12.3 17.7 

Netherlands 3008.3 3276.5 3188.9 3420.8 3616.0 3500.4 3399.7 

Austria 8436.2 8788.2 9183.2 8691.5 9785.0 9946.8 9785.1 

Poland 5559.9 6243.5 7267.4 7934.4 8608.2 8559.4 8590.8 

Portugal 4329.1 4785.8 5459.4 5137.9 4354.2 5319.7 5526.5 

Romania 5343.3 5268.7 5860.4 5068.1 5195.2 5550.9 6124.2

Slovenia 837.9 982.3 1127.5 1038.0 1077.4 1182.4 1224.7 

Slovakia 938.1 1131.1 1324.8 1292.8 1358.7 1409.3 1420.0 

Finland 9141.4 8051.5 9352.1 9143.7 9990.6 9912.2 10155.2 

Sweden 15619.9 15819.1 16996.8 16546.3 18524.4 17082.6 17265.8 

United Kingdom 5942.5 6645.7 7349.2 8082.8 8815.7 10477.5 12107.5 
Data sources: author, based on 
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_107a&lang=en   [accessed on June, 16, 
2017] 


