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ABSTRACT  

 

 
Sustainable development represents a core objective of the European Union, being embodied 

through out its major polices. In the field of energy, the EU objectives, commonly known as 

„20-20-20” initiative, aim at ensuring a competitive, secure and sustainable energy for 

European households and industries by reducing the emissions of green house gases, an 

efficient use on energy and increasing the use of renewable energy. The present paper draws a 

review on the most important aspects of EU energy policy, its measures, results and costs from 

the perspective of security of supply, competitiveness of price and green house gases 

emissions. The aim is to highlight the trade offs which are involved in the orientation towards a 

sustainable path of the energetic sector of the European Union. 
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Introduction  
 

The most well-known definition of sustainable development founded in the Bruntland Report states that it 

represents the „development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs” [1]. The concept embodies the links between economic 

development, environment, natural resources, the needs of the developing countries and inter and intra 

generational equity. It has broad area of application, covering different topics such as population growth, 

consumption patterns or species and ecosystems. Among its topics, energy holds an important role due to 

its links with economic development, natural resources, environmental impact and global warming. 

Regarding the importance of energy, according to Simon [2], energy represents the master resources 

because it has the ability to transform one material into another, opening thus the way to progress and 

development.  

 
Sustainable development represents a core objective of the European Union. Regarding energy, the EU 

aims at ensuring a competitive, secure and sustainable energy for European households and industries by 

reducing the emissions of green house gases, an efficient use on energy and increasing the use of 
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renewable energy. On the long run EU is committed in decarbonising its economy through a 80 to 95% 

cut in its CO2 emissions. In achieving its targets the EU is assessing market instruments, subsidies 

measures and sustains technological development. Currently EU energy import dependency is around 

54%, [3].  

 

Sustainable Development 

Sustainable development aims at being an answer to the dilemma of the outcome between the interaction 

of economic growth, natural resources and the quality of the environment. It addresses both the 

industrialized developed countries and the aspiring developing the countries seeking to obtain a 

compromise and a solution towards the way in which society and economy will develop into the future 

highlighting the potential effect of economic activity upon the environment. We can find sustainable 

development at the governmental level by seeking solutions for market failures and protecting the 

environment through legislation but also at the individual level of the consumer who is supposed to 

behave in a more responsible manner towards the environment (e.g. recycling or buying products with 

low environmental impact as electric vehicles).  

 

From a historical perspective the concept of sustainable development comes to tackle the pessimistic 

conclusions of the „Limits to Growth Report”(LtG) which portrayed the unexpected decline of population 

and industrial capacity in the next century under the auspices of exponential growth and through the 

extrapolation of current trends in terms of industrial output, natural resources use and population growth. 

The alternative proposed by the report was to deliberately maintain a constant level regarding population 

and capital in order to avoid the limits [4]. Although the findings of the report did not materialize 

regarding milestones as oil did not dry out at the beginning of the ‟90 and neither did aluminum at the 

turn of the century, mainly because the report ignored dynamic character of natural resources and did not 

take to into account the importance of the price signal, through the Limits however the world realized that 

economic growth is inseparable from the aspects regarding natural resource use, population growth and 

environment. The United Nations charged the World Commission on Environment and Development to 

develop a concept that will assure the continuity of economic growth along with the improvement of 

living conditions, especially for the people of the developing countries, and the improvement of the 

environment [5]. The report centered on the aspects of human development especially the needs of the 

developing world and the integration of the environmental aspects into economic decision-making [6]. 

 

Sustainable development embodies the concept of needs referring to the essential needs of the people 

from the developing countries which should be given priority and relative limits which are present due to 

the limitations of the current state of technology, social organization and the capacity of the planet to meet 

current and future needs. Sustainable development refers to the well-being of the current generations but 

also to the possibility of the future generations to meet their needs [7]. From this point of view sustainable 

development represents a long term perspective which emphasizes on intra and intergenerational equity. It 

calls for new ways of obtaining economic growth. In contrast to the LtG report which aimed to contain 

growth, the Bruntdland report specifies that technology and human organization can be directed in certain 

ways that will generate a new era of economic growth that will also improve the quality of the 

environment. Regarding the developing world the report recognizes the link between poverty and 

environment degradation highlighting that growth has to be obtained in order to improve the standard of 

living and quality of environment [7].This approach is somewhat similar with environmental transition 

hypothesis which states that the forces of technological change and economic forces acting together can 

cause initially environmental degradation because the society in its early development stages is more 

concentrated on improving the living conditions [8]. In contrast the developed countries and the industries 

are encouraged to seek more efficient patterns of production and consumption which have to be less 
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resource intensive, generate less pollution and waste and that are based on the use of renewable rather 

than non-renewable resources [9]. We can conclude that sustainable development emphasis on the 

beneficial aspects of growth but targets certain production and consumption patterns that will minimize 

the impact upon the environment and the natural resource base.  

 

The concept of sustainable development presents a broad area of application, one of its main topics being 

energy. This is because energy has links with economic development, natural resource use and impact 

upon environment. Energy production raises, for non-renewable resources, the question of the availability 

of certain resources in the future taking into account the prospects for energy demand. Secondly, energy 

production implies an externality or a spillover effect that in this case incurs damages to the whole 

environment and to health of all being related with air pollution (carbon monoxide, nitrogen oxides) and 

carbon emissions accountable for global warming. The greenhouse effect occurs due to the accumulation 

in the atmosphere of carbon dioxide and other atmospheric gasses such as methane or hydro 

fluorocarbons which accordingly to the scientific studies will led to climate change, ocean rising and 

monsoons shift. Nobody is producing CO2 with the intention of changing the climate, this externality 

results unintentionally from the burning of fossils fuels and other economic activities [10].  

 

Energy           

From a scientific approach, namely from the field of physics, we can define energy as the capacity to do 

work. Energy use provides comfort and protection from external elements such as the winter cold [11]. 

The economic changes that have transformed the world over the last two centuries were powered by the 

use of energy [12]. Goeller and Weinberg (1978) enouncing the principle of „infinite substituibility” 

between materials, state that in the end energy represents the ultimate raw material, a cheap energy 

representing the key in the raising of living standards [13]. From an economical perspective, energy 

represents a key element for the functioning of the global economy, being an important input to nearly all 

of the goods and services produced. In order to maintain and improve the living standards through out the 

world, energy needs to be available and affordable [14]. Economic growth and prosperity supposes 

among social aspects, the presence of three basic inputs: labour, capital and technology. These basic 

inputs are transformed through a „production function” into goods and services and this pattern is 

founded both at the business level of factory and at the macroeconomic level through the composition of 

the GDP. Energy plays a key role in this production function, supplying capital investments such as the 

raw materials, machinery and equipments but also being behind some of the most important technological 

developments [15]. Along with its supplying dimension, the energy sector plays an important role in the 

national economies through the production and distribution of energy goods and services and the creation 

of jobs. Energy-related jobs are not labour intensive but they do require highly-skilled workers and offer 

highly-paid salaries. They contribute in a larger share to the economy than the average worker from most 

of the other industries. In addition to above mentioned contribution of the sector to the economy, energy 

can stimulate the economy through lower and stable prices. Through lower energy prices the consumers 

and businesses will reduce their expenses and will increase their disposable income. Also cheap energy 

leads to costs reductions in all products and services which make them more affordable and competitive. 

With the exception of exporting energy countries, higher energy prices affect economic growth [16]. 

 

Regarding developing countries, energy availability represents a condition for these countries in order to 

reduce their poverty and improve the health of their citizens and also raise their productive capacities and 

obtain economic growth. Accordingly to the World Bank (2009) inefficient energy systems and policies 

will lead to loses up to 1-2% of potentially annually growth [17]. 
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Energy demand is strongly influenced by demographic growth and economic activity. Regarding global 

population growth, it is assumed to increase from the 6.8 billion people in 2010 up to 8.6 billion in 2035. 

The growth will come mainly from Asia and Africa. India with an average growth rate of 1% will become 

the most populated by then with over 1.5 billion inhabitants, while the African continent will record the 

fastest growing rate situated at 2.1%. The OECD countries population will grow at an average rate of 

0.4%, with the EU at 0.1% and the US at 0.7%. The urbanization rate will go up with 10% at global level 

from 51% to 61%, with all regions having similar upwards trends a fact that will influence energy and 

type demand. Given these facts energy demand will grow and it will come mainly form the emerging 

economies [18].  
 

The future demand for energy will be strongly linked to the dimension of the economic activity, namely 

the assumptions about the GDP growth rate. At global level the economy is assumed to grow at an 

average of 3.5% over the period 2010-2035. The growth will come mainly from non-OECD countries 

with a 4.8% rate, in contrast to OECD countries with a 2.1% rate. China and India will grow at average 

rates of 5.7% and 6.3%. Iraq due to its future oil exports grow will record an average rate of 6.9%. 

Meanwhile the US will grow at an average rate 2.4% above the OECD average while the EU will grow 

with 1.8% per year during the reference period. These assumptions will translate in the energy demand 

patterns up to 2035 with a raising demand for energy from the emerging economies [18]. 

 

Having into consideration these facts the New Policies Scenario of AIE outlook, which takes into account 

current policies and announced commitments, projects that global energy demand will grow with 35% 

over the reference period from 13.000 to 17.000 Mtoe. Regarding primary energy demand 96% of the 

growth will be recorded in non-OECD countries. China will account for 33% of the global energy growth, 

raising its demand by 60% and becoming the world‟s largest energy consumer by 2035. It will increase its 

demand for all fuels in primary demand: oil (54%), coal (49%), natural gas (27%), nuclear power (57%) 

and renewables (14%). However due to its 12
th
 5 Year-Plan it will decrease its reliance on fossil fuels 

from 66% (2010) to 51% (2035). India will make the second largest contribution to the global energy 

demand although its share will be only 57% of that on China‟s. Population access to electricity in this 

country will raise form 75% to 90%. For the OECD countries the growth in energy demand is just 3%, 

but there is a dramatic shift in its energy mix with fossils and oil diminishing their importance. The US 

energy sector sees a revival during this period due to its rising production of oil, shale gas and bioenergy. 

From its currently 20% rely on imports for primary energy demand, the US emerges self-sufficient by 

2035, while in the same time most other energy importers increase their dependency rate. By the mid 

2020‟ the US will became the world‟s larges oil producer surpassing Saudi Arabia. In the case of EU its 

primary energy demand will be 2.5% lower than in 2010 but its import dependency rate will raise. In the 

case of Africa even though its population grows to one fifth of the global population the demand for 

primary energy still remains at 5% of the global demand [18].We can observe that the future pattern of 

global energy demand will be on the raise and that the demand will came mainly from emerging 

economies, while developed countries will stabilize their demand for energy.  

 

The growing demand will covered mainly by fossil fuels accounting for 59% of the increase in demand. 

Consumption of oil will be on the raise from 87.4 mb/d in 2011 to 99.7 mb/d in 2035. However its world 

share will drop from around current 32% to 27%. During the last decade 45% of the demand increase was 

met by coal with a faster rate than renewables. This pattern will be found also in the scenario reference 

period when coal demand will grow with 21% in contrast to 2010. This aspect will depend however on 

the future potential global consensus regarding the use of coal and its implications on global warming. 

Natural gas will present the biggest growth in demand from 3.3 tcm in 2010 to 5 tcm, which represents a 

50% increase. It will catch up with coal as its global share will reach 24%. Regarding the world primary 

demand for renewables, it will increase from current 13% to 18% and in case of electricity the share will 
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be around one third. Biofuels use will grow up from 1.3 mb/d to 4.5 mb/d with implications over global 

water demand.  This raise in renewables use will be driven mainly by subsidies (from 88 billion $ in 2011 

to 240 billion $ in 2035), falling technology costs, carbon pricing and raising fossil fuel prices. Nuclear 

electricity production will remain about 12% as its current global share. Most of the new installed 

capacity will be situated in non-OECD countries accounting for 94% of the 200 GW net increases (this 

increase in the non-OECD countries is influenced by the Fukushima Daiichi accident which influenced 

the future of reactor deployment in some of the OECD countries). China, India, Korea and Russia will 

build nuclear reactors in order to meet their energetic needs [18], Figure 1.       
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Figure 1 World energy primary demand 2010-2035. Source: OECD/IEA, 2012 [Error! Bookmark not defined.] 

 

All though the fossil fuel share in the total primary energy demand will decrease with 6% from 81% to 

75% in absolute terms the biggest contribution for the 2035 energy demand will come from gas with an 

increase of 1366 Mtoe followed by coal 744 Mtoe and bionergy with 604 Mtoe (which includes 

traditional and modern biomass use). Regarding carbon emissions the quantity will increase by 23% from 

30.2Gt in 2010 to 37Gt at the end of the reference period. This growth will have implications regarding 

climate change being consistent with a 3.6 °C long-term average growth. For the OECD countries there 

will be a 16% reduction and its world share of emissions will be situated at 28% in 2035, with the largest 

reduction taking place in the US (-19%). However for non-OECD countries the increase in emissions will 

be over 50% with China emissions reaching a level of 10.224 Mt a figure above the total emissions of the 

US and EU. In the case of India it will more than double its carbon emissions from 1635Mt to 3830Mt 

[18].    

 

Sustainable development within the EU energy policy 

 

Regarding sustainability, the consolidated versions of the EU Treaties mentions that the Union will aim 

for a sustainable development of Europe based among others on a balanced economic growth, price 

stability, aiming at full employment and a high level of protection and improvement of the environment. 

Regarding environment the Union shall promote measure in order to deal with climate change while in 

respect to energy policy it will aim at the functioning of the energy market, security of supply, energy 

efficiency and saving and development of new and renewables forms of energy [19].  

 

The EU has a long tradition climate change. As far as 1996 the EU Council of Ministers taking into 

consideration the second IPCC report admitted that global average temperatures should not exceed 2°C 

above pre-industrial level [20]. At the international level EU is a strong advocator in reaching a global 
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warming agreement in order to keep warming below 2°C compared to pre-industrial level, the 

conclusions reached at Climate Change Summit in Durban being a proof in this way [21].Through its 

efforts the Union wants to lead by example other countries into taking similar efforts against global 

warming. However the EU did not limited itself purely to the end of cutting the emissions, and taking into 

account its aim of becoming the most competitive and dynamic economy based on knowledge [22] it 

developed an energy policy which combines economic and climate goals turning thus potential threats 

into opportunities of growth.  

 

The EU energy policy developed around the common goal of securing the availability of energy products 

and services for consumers, at an affordable price both for households and enterprises and contributing in 

the same time to the EU wider social and climate goals. Regarding to the aspects above the European 

Council adopted in 2007 climate and energy objectives for 2020: to reduce GHC emissions with 20% 

compared with 1990 levels, to improve energy efficiency with 20% compared with projected levels and 

obtain a 20% share of renewable energy in the final energy consumption. The policy aims in reducing 

carbon emissions, increasing the competitiveness of sector and reducing the consumption while at the 

same time generating opportunities for growth and employment. On lung run EU wants to decarbonise its 

economy by reducing the emissions by 80-95% by 2050 [23].  

 

In achieving its objectives the Union uses a mix of market and non-market tools, financial instruments 

and development of low-carbon energy technologies. These instruments are used in order to facilitate the 

transition to a low-carbon economy. Its main instrument in cutting back the carbon emissions is 

represented by the European Trading Scheme (ETS). ETS works by placing a decreasing limit (1.74% 

yearly) on emissions coming from certain high-emitting industry sectors. Until 2013 allowances were 

mainly freely distributed by governments, however from now on auctioning will be the main method of 

allocation [23]. However, state allocation and pressure from industries to distribute not fewer allowances 

than their European counterparts led to a „race to the bottom” in the allocation process which affected 

carbon price in the end. In the absence of political intervention there is little hope of raising the carbon 

price in the future, a factor needed in order to reduce carbon emissions [24]. 

 

In the area of renewable energy, member states have drawn national plans in order to build framework 

conditions for investments in renewable energy, subsidies and feed-in tariffs being instruments in order to 

achieve objectives. Taxation is another instrument in order to reach EU climate and energy goals. The 

latest European Commission proposal in this area aims for taking account in taxation of both CO2 and 

energy content [25].  

 

In reference to EU global energy position we can say taking that into account statistical figures up to 

2009, the Union represented 14% of the world gross inland consumption by region. Regarding energy 

production the EU contributed in 2009 with 7% (817 Mtoe) to the world energy production. Of the 817 

Mtoe energy produced in the Union, by type the largest share of energy was attributed to nuclear 28% 

(228.76 Mtoe) followed by in equal shares by renewables (20%), coal (20%) and gas (19%) [26]. 

 

In order to satisfy its demand for energy the Union imports about half of its gross inland consumption, 

presenting thus a high important dependency. The import dependency grew steadily over the last 30 years 

from 44.40% in 1990 to 46.69% by the turn of the century and to 52.65% in 2010. By analyzing the 

period 2005-2011 we can that the dependency grew in spite of the economic crisis and industrial output 

decrease from 52.44% in 2005 to 54.62% in 2008 and to 53.84% in 2011. In 2009 and 2010 the 

dependency rate decreased to 53.77% and 52.65% due decreasing economic activity but it renewed its 

growth in 2011. We can say that on this period from the introduction of the ETS (2005) and the 2007 

adoption of the climate and energy objectives, with the exception of the economic crisis, there has been 
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an upward trend in the EU energy dependency. In this period the gas dependency grew from 57.70% to 

66.98%, coal dependency grew from 56.33% to 62.31%, while petroleum it grew from 82.21% to 

84.93%. In the renewables area their share in the final consumption has been on upward trend from about 

10% in 2007 to 13% in 2011 [3]. On the long rung accordingly to the WEO 2012 New Policies Scenario 

the EU will stabilize its demand being estimated by the scenario that from 1713 Mtoe in 2010, the figure 

will decrease to 1678 Mtoe in 2020 and to 1670 Mtoe in 2035. Regarding the energy mix the adopted 

policies will reduce the shares of coal and oil and will raise the shares of gas, bioenergy and other 

renewables [18]. We can see that in order to decarbonise its economy the EU perspectives are substitute 

its coal consumption with a raise of gas and renewables. However according to the scenario in spite of its 

policies the Union will still rely on a 64% share of fossil fuels which means that the substitution will only 

be relative and that renewables technologies, taking into account current trends, will not have the capacity 

to replace fossil fuel energy by the end of the reference scenario.  

 

Regarding the climate objectives the current stats show that the Union is on the track in meeting its 

climate objectives. Taking as a reference point the year 2000 we can say that by 2010 the emissions have 

decreased by 6% situating themselves at 85% of GHG from 1990. However this decrease in emissions 

strongly related with economic activity. In the period 2000-2007 the emissions situated themselves at 

shares between 91-93% of 1990 levels and only during the economic crisis from 2008 to 2010 did they 

decreased below 90% to 89% in 2008 and 83% in 2009. In 2010 they have grown with 2% to 85% of 

1990 levels which means that that indicator in spite of the EU efforts is strongly correlated with the level 

of economic activity and it will increase as EU recovers economically [27]. Although EU action against 

climate change is remarkable with its 2008, 15% emissions global share it will not be able to mitigate 

change alone, in the absence of a global agreement [28] so there are questions to be raised to the 

opportunity of European policy in the context of international perspectives regarding energy and climate 

change.     

 

Conclusions 

 

As we can see the European energy policy aims in reducing the GHG emissions by promoting renewable 

energy technology and energy efficiency in the context of descending demand for energy. In the last years 

the European energy production has been on a descending trend and the imports on an ascending trend. 

So in this way we can say that sustainable development represents an orientation to a specific kind of 

economic growth which prioritises technologies that use renewable resources and improve efficiency. 

These instruments are also used in order to decrease the dependence upon fossil fuels which in spite of the 

EU efforts will still dominate the European energetic landscape. The EU hopes that through market 

mechanism, namely ETS and taxation it will promote the use of renewable energy technologies and 

reduce their costs making them economically competitive for global use. However this depends on a 

world wide consensus regarding climate change taking and the use of coal and must be also considered 

the implications over the competitiveness of the current policy (for example the price of natural gas 

imports in the EU in 2011 was 9.6 $/MBtu in contrast to the US which paid about half of the price namely 

4.1$/MBtu [18]).  

 

An alternative to the current European energy policy in the context of world energetic situation and its 

perspectives could be the growth of EU indigenous energy production from low-carbon sources available 

in order to reduce, namely nuclear energy being a possible solution. Nuclear energy GHG emissions are 

low of about 29 tones CO2 eq/GWh similar to the emissions from wind and hydroelectric energy but 

lower than gas (499 tones CO2 eq/GWh) or photovoltaic energy (85 tones CO2 eq/GWh) [29]. Its price 

ranges from 2.1-6.9 US cents/kW-h, being more expensive than coal and gas but cheaper than renewables 

[30]. Uranium resources are plentiful and are located in stable geographical regions with a reduced impact 
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in the final price of enegry. From this perspective we can say that that nuclear energy can represent a 

sustainable option for the development of European energy landscape due to its reduce impact upon the 

environment, comparable prices with those of conventional energy and availability of resources for the 

future. It will also help reduce EU energy dependency and improve competitiveness being a security 

measure in order for EU to achieve both economic and climate goals. 
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