
This paper describes a number of opportunities for decreasing 
the EU’s dependence on imported natural gas. It presents 
energy efficiency measures and renewable energy options 
that could be implemented in different economic sectors 
(buildings, industry, and energy production). The paper is 
based on a study undertaken by the consultancy Ecofys. The 
underlying calculations, as well as references to other reports, 
are provided in more detail in an accompanying technical 
report: Increasing the EU’s Energy Independence — Technical 
Report (Ecofys, October 2014). 

The paper compares natural gas consumption and GHG 
emissions under three scenarios: Actual 2012 figures (“2012”)2, 
projections from the EU 2030 Framework (“Current 2030 EU 
Framework”)3, and the analysis in the accompanying Technical 
Report (“Energy Independence 2030”)4.

Natural Gas Production and  
Imports in the EU

In recent years, the EU’s dependence on fossil fuel imports 
has reached record high levels. In 2012, 54 per cent of total 
(primary) energy demand in the EU was met by imported 
energy. In the case of natural gas, import dependence is 
even higher: 66 per cent in 2012, up from 45 per cent in 1990. 
This growing dependence is caused in large measure by two 
factors: increasing demand for natural gas, as the cleanest and 
most versatile fossil fuel, and decreasing domestic production 
for domestic use within the EU. The large gas fields, which 
produce at relatively low cost, are becoming depleted, while 
smaller and offshore gas fields are more expensive to exploit. 

Europe’s dependence on imports of natural gas is a growing 
concern. Given the very limited opportunities for increasing 
domestic natural gas production, increased energy efficiency 
and greater use of renewable energy sources are the main 
options for decreasing imports over the long term. This paper 
argues that cost-effective measures in efficiency and realistic 
developments in renewables could halve the EU’s imports of 
natural gas, while reducing emissions of greenhouse gases 
by 49 per cent by 2030 (compared to 1990). Such an outcome 
goes far beyond the projections developed in the EU’s 
proposed 2030 Framework for Climate and Energy Policies1.

Recently, the energy debate in the European Union has 
focused on several issues that are strongly interconnected 
and that will be important for energy developments in the 
next ten to fifteen years. Firstly, the European Commission 
published a proposal for energy and climate policies to 2030 
(the 2030 Framework for Climate and Energy Policies, or “2030 
Framework”), as a follow-up to the 2020 policy package that 
is currently being implemented. The 2030 Framework would 
reduce greenhouse gases by 40 per cent in 2030 (compared to 
1990), supported by targets for energy efficiency improvement 
(30 per cent) and an increased share of renewable energy 
sources in the energy mix (to 27 per cent). 

Secondly, in May 2014, the European Commission published 
its Energy Security Strategy. This publication coincided 
with geopolitical uncertainty in Ukraine and Russia and 
correspondingly greater concern in the EU over the high rate 
of dependence on imported natural gas. (Similar supply risks 
exist for coal and oil imports, but this paper focuses on natural 
gas.) Closely related to energy imports and security in the EU 
are issues such as the need for more pipeline and power grid 
connections and grid stability. 
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the energy used in residential buildings. In coming years, this 
share will decline slightly due to the increasing use of electric 
appliances for other purposes than heating, cooling hot water 
and cooking. 

In recent years, the EU and its Member States have taken a 
number of initiatives to lower the (fossil) energy demand 
in this sector. One leading example is the EU obligation to 
build only near-zero-energy buildings after the year 2020. 
Nevertheless, demographic developments and increasing 
comfort demands of individual citizens will largely offset 
energy savings, resulting in a slight net increase in energy 
demand in buildings over the next decades. 

The potential for energy savings in buildings, however, is 
much greater than this would imply. Present policies leave 
energy renovation in existing buildings largely untapped. 
Insulation and improved heating systems, especially, can 
drastically reduce the energy demand for heating and cooling 
in existing buildings. Moreover, these technologies are 
presently available and cost-effective, which means that the 
savings from reduced energy bills can compensate for the costs 
of investments. If renewable energy inputs are factored in, 
and the corresponding reductions in fossil fuel consumption 
are shared evenly among all fossil fuels, about 58 per cent 
of today’s natural gas consumption in the buildings sector 
could be saved by 2030. This represents about 23 per cent of 
all natural gas consumed in the EU today.

Natural gas demand in industry

deployment of existing, cost-effective technologies could 
result in a 20 per cent reduction in industrial natural gas 
consumption by 2030. This is equal to 5 per cent of all 
natural gas presently consumed in the EU.

Industry accounts for 26 per cent of final energy consumption 
in the EU, the second largest share of any sector. A relatively 
small number of energy-intensive sub-sectors (such as 
chemicals, and iron and steel) consume the major part of this 
share. Natural gas is used particularly for steam and heating, 
concentrated in the chemical (20 per cent), cement (15 per 
cent) and food (15 per cent) industries. 

In industry, a wide variety of efficiency measures can be 
taken, such as more efficient production and use of steam and 
heating, or newly designed processes. Under business-as-
usual scenarios, industry becomes more efficient in its energy 
use, but this does not compensate for growth in production, 
resulting in a small growth in energy consumption until 2030.

In many studies and models, both “proven reserves” and 
production of natural gas in the EU are projected to decline 
in the coming years, as resources become depleted and more 
expensive to exploit. 

This paper is based on EU statistics and modelling, which 
assumes a relatively modest decline in domestic natural gas 
production. This modelling is based on the PRIMES model, 
which is applied in this paper for describing business-as-
usual developments. Other studies assume more substantial 
reductions in natural gas production. In either case, 
acceleration of domestic natural gas production appears 
unlikely. This conclusion holds even when including shale 
gas as a possible source of production. Some EU countries, 
particularly in the east, are examining the possibilities 
for shale gas exploitation. However, technical, economic 
and environmental drawbacks (for example, inadequate 
technological development, environmental impacts, size of 
reserves and production costs) seem likely to prevent the EU 
from developing substantial shale gas production before 2030.

Dependence on natural gas imports varies widely among 
individual EU Member States. Imports to the United Kingdom 
and Romania are relatively low, while Denmark and the 
Netherlands are net exporters. At the other end of the 
spectrum, six countries (Finland, Latvia, Lithuania, Estonia, 
Slovakia and Bulgaria) are fully dependent on imports from 
Russia.5

In calculating the reduced demand for fossil fuels by energy 
efficiency and renewable energy sources, this paper assumes 
that the reduction is shared equally among all fossil energy 
carriers.6

Natural gas demand in buildings

Cost-effective7 improvements in energy efficiency, combined 
with modest improvements in renewable energy, could 
displace 58 per cent of natural gas consumption in buildings 
between now and 2030. This equates to 23 per cent of all 
natural gas presently consumed in the EU. 

Buildings account for 39 per cent of final energy consumption 
in the EU, the largest share of any sector. Residential buildings 
account for about two thirds of this demand; offices and 
other non-residential buildings account for the remainder. 
Electricity and natural gas are the most convenient energy 
carriers for residential uses, with roughly equal shares of 
the residential energy market. Space and water heating, 
cooling, and cooking account for some 80 to 85 per cent of 

5 European Commission 2014b
6 As observed in an Ecofys study on the German energy supply sector, other studies present a more detailed vision of the trade-offs among oil, coal and 

natural gas, but they tend to give very different and uncertain results, depending on their underlying assumptions (Ecofys 2014 c)
7 About 50 per cent of the potential applied in this study in the building sector and two-thirds of the industry potential are considered cost-effective 

at high discount rates (8 per cent for buildings, 30 per cent for industry), while the other half of the investments are cost-effective over the lifetime of 
measures at higher fuel prices than used in the PRIMES scenario (Bossman et al. 2012).  
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The effect on natural gas imports

The cost-effective potential in industry is not so large as 
in buildings, but applying the best technologies that are 
available now could transform the expected modest increase 
in overall energy consumption (under business-as-usual 
scenarios) into a 16 per cent reduction (compared to 2012) 
in natural gas demand by 2030. Large gains are possible 
through increasing combined heat and power generation, 
more efficient heating of industrial buildings, and the use 
of more efficient electric drive systems. These measures in 
combination could result in a reduction of 20 per cent in 
industrial natural gas consumption, equivalent to a 5 per cent 
reduction in current overall natural gas consumption. 

Natural gas demand in energy production

accelerating the growth of renewable energy in power 
generation – combined with improved efficiency measures 
in this sector – could reduce the consumption of natural gas 
in the power sector by 63 per cent by 2030. This is equal 
to 19 per cent of total current natural gas consumption in 
the EU. 

Another large consumer of natural gas is the energy sector, 
which produces electricity and heat at central generating units. 
This sector currently accounts for just under one third of all 
natural gas consumption in the EU. Efficiency improvements at 
heat and power plants will reduce this consumption somewhat, 
but the greatest potential in this sector lies in accelerating 
the use of renewable energy sources, thereby displacing 
natural gas in power stations (assuming that reductions are 
spread evenly among the fossil fuels). The business-as-usual 
scenario for energy production indicates that the energy 
supply sector will consume an increasing share of the overall 
energy supply, that the input of renewables will grow, and 
that the use of natural gas will stay largely at its present level 
until 2030. The proposed EU target for the share of renewables 
in overall energy demand by 2030 is 27 per cent, but Ecofys 
analysis shows that this is no greater than the share expected 
under business-as-usual growth. This leaves substantial 
room for accelerated renewable energy deployment, and 
hence for further reduction of natural gas consumption. The 
synergy of efficiency measures—which are already dominant 
in current (proposed) EU policies—and the accelerated growth 
of renewables saves a considerable amount of natural gas. 
Assuming realistic growth,8 renewables could save 63 per cent 
of current natural gas consumption in central electricity and 
heat generation.

8 We assume that the historic growth of renewable energy in the energy supply sector in Europe between 2000 and 2010 will be continued under our 
‘Energy independence 2030’ scenario (Ecofys 2014b).  

Europe’s natural gas imports, production and net import [EJ/year]

Figure 1 
Europe’s natural gas imports, production and net import in 2012 
and under future scenarios

Sources: Eurostat 2014a, Eurostat 2014b, European Commission 
2014b, Ecofys 2014a. The numbers after  the country names (first bar) 
represent the amount of imported natural gas (EJ) from that country.
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Improving energy independence

In 2012, the EU imported the equivalent of approximately 
14.4 Exajoules (EJ) of natural gas, and exported about 3.6 EJ, 
leading to a net import of almost 11 EJ (Figure 1). Norway and 
Russia were the largest suppliers, each accounting for 30 per 
cent of total imports. If the energy efficiency improvements 
proposed in the  current 2030 EU Framework are realised, they 
could lead to substantially smaller net natural gas imports of 
eight EJ in 2030. This reduction in net imports is equivalent to 
the level of current imports from Algeria and Qatar combined, 
but not enough to allow full independence from imports from 
Russia, for example. Of course, with the exception of sudden 
interruptions, regular imports are unlikely to be reduced on 
a country-by-country basis, because a differentiated supply 
contributes to greater flexibility and security of supply.
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Total emissions in the EU [MtCO2year]

Figure 3 
Total emissions (incl.  land use, land-use change and forestry) in 
the EU in 2012 and 2030 in different scenarios. 
  
Sources: EEA 2014, Eurostat 2014b, European Commission 2014, 
Ecofys 2014
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If the potential cost-effective developments in buildings, 
industry and the realistic developments in energy production 
outlined in this paper are added up, it appears that reliance on 
foreign imports of natural gas could be reduced well below the 
levels forecast in the 2030 Framework (Figure 2). The synergy 
between improved efficiency and accelerated growth in 
renewables could reduce current net imports by more than half.

accounting for interconnections and domestic production

It should be noted that the numbers quoted here are 
aggregate numbers for the EU as a whole. They do not take 
into account the dependence of some regions on connections 
to the grid of natural gas pipelines in the EU. For instance, 
six EU members rely almost exclusively on pipelines that 
run through and from Russia, Ukraine and Belarus. In 
these countries, new interconnections and pipelines with 
Western Europe could facilitate reduced dependence on 
these regions. Such infrastructure could also enable access 
to other natural gas resources that might become available 
as a result of improved efficiency and renewable input in 
neighbouring EU countries. However, new infrastructure 
is not an easy option, given present drawbacks in such 
infrastructural investments. 

A further consideration concerns the domestic production of 
natural gas. The calculations underpinning this paper assume 
that the potential of increased efficiency and renewables use 
will allow net imports and domestic production of natural gas 
to decrease at the same time. 

reducing greenhouse gas emissions 

Tapping potential reductions in natural gas consumption 
as described above would lead to a much larger reduction 
in greenhouse gas emissions than would result from the 
proposed targets in the 2030 EU framework. The 2030 EU 
framework would reduce greenhouse gas emissions by 40 
per cent between 1990 and 2030. The synergetic effect of 
further cost-effective efficiency measures and realistic inputs 
of renewables to displace natural gas would, with no other 
measures, produce an emissions reduction in the EU of 49 
per cent relative to 1990. Even greater reductions would be 
possible if equally ambitious actions were to be taken in other 
sectors that do not involve natural gas, such as transport and 
non-energy-related sectors, such as land use.

Natural gas consumption in the EU [EJ/year]

Figure 2 
Natural gas consumption for energy use in the EU by sector in 2012, 
and as projected in this study for 2030.9

Source: Eurostat 2014b, European Commission 2014b, Ecofys 2014a
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Conclusion

Using the cost-effective potential for energy efficiency 
gains and increased use of renewable energy sources in 
industry, buildings and energy production could cut the EU’s 
dependency on natural gas imports by more than half, while 
domestic sources could be managed and conserved for future 
use. Reduced import dependency would allow for further 
diversification of import sources, which would, in turn, avoid 
reliance on volatile regions and reduce the risk of disruptions 
to the supply of natural gas —which is known to cause large 
economic losses. In addition, greenhouse gas emissions would 
be substantially lower than those forecast in baseline scenarios; 
they would also be substantially lower than those expected by 
2030 under the 2030 Framework for Climate and Energy Policies.

9 NOTE: Natural gas consumption in transport, agriculture and forestry 
as well as non-energy natural gas consumption are not shown in the 
graph; in 2012 they accounted for an additional 0.94 EJ.



Increasing the EU’s Energy Independence 5

Selected references

All text and figures in this paper are based on the findings of Increasing the EU’s Energy Independence—Technical Report (Ecofys, 
2014b). A full list of references is available in the Technical Report.

Some selected references mentioned in this paper:
 > Bossman, T., Eichhammer, W., & Elsland, R. (2012). Contribution of energy efficiency measures to climate protection 

within the European Union until 2050. Karlsruhe. Retrieved from http://www.isi.fraunhofer.de/isi-wAssets/docs/e/de/
publikationen/Begleitbericht_Contribution-to-climate-protection_final.pdf

 > Ecofys (2014a). Deep renovation of buildings: An effective way to decrease Europe’ s energy import dependency.
 > Ecofys (2014b). Increasing the EU’s Energy Independence — Technical Report. Cologne, Germany: Ecofys.
 > Ecofys (2014c). Erfüllt Deutschland die Evaluierung im Rahmen des Aktionsprogramms? Evaluierung im Rahmen des 

Aktionsprogramms Klimaschutz 2014. Cologne, Germany: Ecofys. Retrieved from http://www.ecofys.com/files/files/ecofys-
2014-erfuellt-deutschland-die-treibhausgas-emissionsziele-2020.pdf

 > European Environment Agency. (2014). EEA greenhouse gas - data viewer. Copenhagen, Denmark: European Environmental 
Agency. Retrieved from http://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer

 > European Commission (2007). Trends to 2030 - update 2007. Brussels.
 > European Commission (2013). EU Energy, Transport and GHG Emissions Trends to 2050 – Reference scenario 2013. Brussels.
 > European Commission (2014a). 2030 framework for climate and energy policies. Retrieved October 17, 2014, from http://

ec.europa.eu/clima/policies/2030/index_en.htm
 > European Commission (2014b). Impact Assessment - Energy Efficiency and its contribution to energy security and the 2030 

Framework for climate and energy policy - Communication from the Commission to the European Parliament and the 
Council. Brussels.

 > European Commission. (2014c). COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT AND THE COUNCIL 
European Energy Security Strategy {SWD(2014) 330 final}. Brussels, Belgium. Retrieved from http://ec.europa.eu/energy/
doc/20140528_energy_security_communication.pdf

 > Eurostat (2014a). Imports (by country of origin) - gas - annual data [nrg_124a] Last update: 14-05-2014. Retrieved from 
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/

 > Eurostat (2014b). Supply, transformation, consumption - all products - annual data [nrg_100a] Last update: 30-07-2014. 
Retrieved from http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/

Photo credits: designmaniac / photocase.de (title)

For further information, please contact:  
Rolf de Vos, Ecofys (r.devos@ecofys.com)

www.ecofys.com© Ecofys 2014 by order of:  
World Resources Institute

about OCN

The Open Climate Network (OCN) brings together independent research institutes and stakeholder groups to monitor countries’ 
progress on climate change. We seek to accelerate the transition to a low-emission, climate-resilient future by providing consistent, 
credible information that enhances accountability both between and within countries. http://www.openclimatenetwork.org
 
This paper is part of an OCN initiative to inform the post-2020 GHG mitigation goals in Intended Nationally Determined 
Contributions under the United Nations Framework Convention on Climate Change. The OCN Secretariat, based at the World 
Resources Institute, is managing this multi-country effort. Taryn Fransen is the OCN Director, Thomas Damassa is the OCN Senior 
Associate for Research and Product Development, and Jenna Blumenthal is the OCN Research Assistant and Project Coordinator. 
For more information regarding OCN and/or this initiative, contact openclimate@wri.org. 


