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“A reduction in the reliance on 
imported fossil fuels is a vital element in the transition to a 

sustainable and secure energy system; this transition is 
already reflected in the policy instruments and patterns of 

investment of recent years, with the strong emphasis on 
low carbon energy sources, particularly natural gas, 

biomass, and wind.” (Eurostat, 2007: 5) 

 

 

 

Why (is There) No Carbon Price on Natural Gas? 

 

 Why is there no carbon price on natural gas? As the European Union’s (EU’s) 2020 

Climate Change Package is negotiated in the Council and European Parliament, this single 

question should be on every policy-maker and perhaps even consumer’s lips. Though the EU’s 

climate change strategy attempts to reduce fossil fuel use where electricity production and 

consumption and ETS sector firms is concerned, no such attempt is evident with respect to 

building-related natural gas use. This omission is at best curious. As demonstrated below, natural 

gas use in the European Community is, on average, approximately 1.3 to 1.5 times more carbon 

intensive than electricity use.
1
 In 2005, at 445.4 million tons of energy, gross inland EU 27 

consumption of natural gas accounted for approximately 1,049.56 million tons of CO2 emissions, 

fully one-quarter of EU 27 greenhouse gas (GHG) emissions.
2
 Frequently seen as the ―clean‖ 

alternative, this other fossil fuel is approximately one-half to two-thirds as carbon intensive as 

coal. 

While shifting from coal to natural gas-powered electricity generation represents a 

potentially meaningful use of resources—such a shift, on average, reduces CO2 output by 

approximately 50%—natural gas use in buildings typically does not ―substitute‖ for a more 

carbon intensive energy resource. Moreover, natural gas in buildings accounts for the lion’s 

share of building-related energy use. In Hungarian households, for example, natural gas accounts 

for approximately 87% or more of total energy use. If we extend the analysis to all buildings in 

Hungary (commercial/industrial, public use and residential), the share of natural gas remains 

very high and the absolute potential for natural gas use-related emissions reductions likewise 

remains very high. By way of comparison, industry—in particular European emission trading 

scheme (ETS) firms (excluding the power sector)—accounts for a comparably small share of 

                                                           
1
 By some measures, natural gas use is potentially even more carbon intensive than coal if one considers life cycle 

emissions that incorporate the carbon intensity of transport costs. Fritsche for example notes that in Germany, 
Russian natural gas use, due presumably to long transport routes and aging technology, is approximately 7 times 
more carbon intensive than domestic natural gas resources (2007: Appendix, Table 2). 
2
 Data on gross inland consumption of natural gas has been downloaded from Eurostat online statistics. The 

related CO2 emissions were calculated on the basis of the carbon intensity factor for natural gas. 
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total GHG emissions. In Hungary, the industry share of total GHG emissions represents 

approximately 21% (see Diagram I below).  

 

Diagram I 

 

Source: from EK supplement (2008, p.14). 

  

Equally compelling are concerns related to energy security in Europe and the importance 

of natural gas. Dependence in particular on natural gas imports from Russia is high and concerns 

about Russian reliability as a supplier repeatedly arise. On average, the EU relies on imports for 

over 50% of its natural gas needs. Apart from Denmark and the Netherlands (who are net 

exporters), the UK (which imports around 2% of its natural gas needs), Sweden (which uses a 

very small share of natural gas in total energy, only 1.6%) and Romania (which only imports 

approximately 30%) , most EU Member States import more than 80% of their natural gas 

requirements. Fourteen EU Member States import 90-100% of their natural gas requirements. 

Hungary imports about 80% of its natural gas and is second only to the Netherlands in the 

relative share of natural gas use in total energy use 43.3% (compared to 24.5% in the EU 27). 

Targeting natural gas use as a strategy for both reducing CO2 emissions and improving 

overall energy security in Europe is thus a meaningful strategy. Moreover, especially where 

building energy use is concerned, targeting natural gas use is presumably more efficient than 

targeting electricity use. Currently however, the EU model promotes the reverse. The basic 

features of the EU’s 2020 Climate Change Package promote the targeting of electricity-based 

emissions over natural gas-related emissions in buildings in three different ways. The first 

mechanism, the EU ETS system, requires that all electricity producers purchase the right to emit 

CO2. The effect of this system is twofold: 1) it encourages power producers to move away from 

fossil fuels due to the cost of purchasing carbon allowances and 2) it encourages consumers to 

reduce energy use due to rising electricity prices (pass-through effects of ETS system). The 

second mechanism is the general requirement of reducing GHG emissions. However, country-

level targets only have a direct impact on states and an indirect impact on individuals. States are 
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thus obliged to define the parameters of incentives affecting individual behavior. The third 

mechanism is the ―soft‖ energy efficiency guideline—countries are encouraged to reduce energy 

use by 20% by 2020. However, states again are required to define the parameters of incentives 

affecting individual behavior. 

Despite the higher average carbon intensity of natural gas, no direct mechanism such as a 

―carbon price‖ has been proposed with respect to building-related natural gas use. When 

focusing on energy-reducing or efficiency-enhancing investments, strong incentives have thus 

been introduced that favor electricity-related investments over natural gas related investments. 

Due to the cost mechanism imposed by the EU ETS system—in particular higher electricity 

prices—both individuals and firms are likely to favor investments that reduce electricity 

consumption and ignore natural gas use. Given the relative carbon intensities of natural gas and 

electricity generation, this does not represent an effective use of resources. In fact, both the 

current and proposed EU policy structure creates perverse incentives to ignore or shift over to 

greater natural gas use while focusing primarily on the reduction of electricity use. This fact 

represents a potentially serious policy failure and requires attention. 

Moreover, given the past history of heavily subsidized energy and water prices in this 

part of Europe, the building technologies of the day typically did not incorporate energy saving 

features (e.g. heavy insulation, efficient heating systems, water-saving devices, etc.). Though 

rising energy prices have certainly imposed significant pressure to improve overall energy 

efficiency, attempts to do this have presumably been more significant in industry where the 

rising inflow of international competition has forced many firms—in particular those in the 

energy-intensive ETS sector—to undertake significant energy saving investments.  

This paper is divided into three parts. First we review the EU’s recently introduced 2020 

Climate Change Package and discuss its weak points with regard to the principal goal of 

reducing EU GHG emissions. Second, we provide statistical details on electricity generation and 

natural gas carbon intensity in the EU and in individual Member States. Third, we discuss 

possible strategies for improving the EU 2020 Climate Change Package. The final section 

concludes. 

 

The EUôs 2020 Climate Change Package 

To be clear right from the start:  if we are discussing electricity generation, then clearly 

efforts should be focused on reducing emissions from the most carbon intensive forms of 

electricity production. For the most part, these result from coal and oil-based incineration to 

produce heat, generate steam and thereby produce electricity. Virtually any of the other currently 

available energy sources are ―cleaner‖ than these two energy sources. Natural gas has typically 

gained so much political and even environmental support because it is substantially ―cleaner‖ 

than the coal-based production of electricity. Thus this paper is not intended as an assault on the 

EU’s ETS system for which the current authors express broad, though not unqualified, support. 

Instead this paper attempts to address the potential importance of additional efforts at emission 

reductions that might help to balance the burden across countries and sectors. 

Natural gas remains a comparatively carbon intensive form of energy. However, as 

suggested by the citation from a Eurostat publication appearing at the outset of this paper, 

awareness of this fact appears muted by the desire to reduce the role of such high emission 
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energy sources as coal and oil. Natural gas all the same is approximately 50-60% as carbon 

intensive as coal. The incineration of natural gas gives rise to a very substantial share of GHG 

emissions. Moreover, despite very strong incentives to shift from more carbon intensive energy 

sources to natural gas use, even natural gas use will have to be reduced substantially over time. 

Failing to consider this point now may ultimately mean that firms and countries will have to 

invest twice in carbon reducing technologies. 

The European Union’s (EU’s) 2020 Climate Change Package introduced on January 23, 

2008 represents an important and even historical step forward in the struggle to reduce 

greenhouse gas (GHG) emissions and ultimately limit the extent of global warming. No other 

country or political body has made such a dramatic and bold step since the signing of the 1997 

Kyoto Protocol.  Though the EU cannot hope to solve the world’s life-threatening rise in CO2 

and other GHG emissions on its own, it has nonetheless tendered a carrot to the world by 

offering additional emission reductions by 2020 should other countries manage to agree upon 

and commit to a renewed and updated version of the Kyoto Protocol. The United States, the 

world’s largest per capita emitter of CO2 and GHG has recently failed several times to introduce 

similar legislation.
3
 

 This paper does not attempt to question the general intent of the EU’s 2020 Climate 

Change package. Instead it focuses on potential modifications of that package that could produce 

significant added value and help propel EU Member States more efficiently toward their ultimate 

goal of reducing GHG emissions 20% by 2020 based on 1990 levels (and 30% if other countries 

join the EU in signing a renewed Kyoto Protocol). The EU’s three principal tools for promoting 

the reduction of CO2 and GHG emissions are the EU Emission Trading System (ETS), reducing 

energy use by 20% and increasing the share of renewable energy production by 20% by 2020. 

The EU also introduced a biofuels target of 10% in the fuel-mix; however, this target has come 

under increasing scrutiny and may well not survive the legislative process. 

 Within these general goals, two weak points can quickly be identified. For one, the target 

of reducing energy use by 20% by 2020 is not formally integrated into the 2020 Climate Change 

Package. The supporting legislation— in particular EU Directive 2006/32/EC on Energy End-

Use Efficiency and Energy Services—operates primarily as a guideline for Member States to 

follow. The only way in which Member States will be sanctioned for failure to comply is 

presumably through sanctions imposed on the failure to reduce GHG emissions between 2013 

and 2020.
4
 Some states, for example Germany, have already called for a more rigorous inclusion 

of the 20% energy efficiency goals into the 2020 Climate Change Package.
5
  

The second weak point is the failure to extend the EU ETS system to include all aspects 

of national emissions (in particular buildings and transportation, but also forestry and 

agriculture). The consequence of this omission is that states no longer retain the right to sell 

unused carbon allowances. This right is/was permitted under the original Kyoto Protocol. So-

                                                           
3
 There have been several attempts in late 2007 and throughout 2008 to introduce or renew some of the existing 

support mechanisms for renewable energy sources and to remove support for oil. Though these efforts finally 
succeeded in the Fall of 2008 (the Emergency Economic Stabilization Act was signed into law on Oct. 3, 2008), the 
US has yet to move toward a cap and trade system like the ETS. However, now that the US elections have been 
completed, this has become increasingly likely after the official inauguration of President Barack Obama in January 
2009. 
4
 The mechanism by which Member States might potentially be sanctioned has not yet been elaborated. 

5
 See e.g. individual country positions detailed in Ellison and Hugyecz (2008: Appendix A). 
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called AAU’s (assigned amount units) or carbon allowances that remained unused by individual 

states could be sold on the international trading market (see e.g. Ürge-Vorsatz et al, 2007). 

Without renewed international cooperation, this piece of the international trading scheme will go 

missing and EU Member States will no longer face weaker incentives to reduce emissions: for 

one, the sanction mechanism remains unclear and for another, states neither sell nor re-distribute 

unused carbon allowances (either within or across borders). 

As a general strategy, the EU ETS system is designed to reduce GHG emissions, both 

from electricity generation and from ETS sector firms (e.g. cement, steel and other high emitter 

firms). The full auctioning of carbon allowances in the power producing sector that will 

presumably be introduced from 2013-2020 should have a significant impact on raising the price 

of fossil fuel-based (including natural gas-based) electricity generation and reducing the price of 

renewable and nuclear power-based electricity generation (in relative terms). Moreover, these 

incentives will be strongest for those power plants (and ETS sector firms) that are the most 

carbon intensive: these firms will have to purchase the largest number of carbon allowances, thus 

creating powerful incentives to reduce emissions. As such, assuming carbon prices do not 

collapse again (as they did in …), this tool provides an excellent mechanism for promoting GHG 

emission reductions in the power producing and ETS sectors. 

The general weakness in the EU model is its peculiar emphasis on electricity-producing 

and ETS sector firms. In the long run, this has generally been true even without the missing piece 

of a future Kyoto II-type agreement. As long as electricity generation and ETS sector firms are 

more strongly targeted by the system—and in particular as long as there was no carbon price on 

building-related natural gas use—electricity generation has remained the principal target of GHG 

reducing policy in the EU. 

 

Table I: 

 

 

Finally, though the EU’s planned climate policy goals generally go considerably further 

than those of almost any other country outside the EU, the sheer scale of emission reductions 

required in order to achieve targets suggested by the IPCC and some climatologists are quite 

dramatic. The IPCC, for example, suggests that countries must reduce their emissions by 50-90% 

350ppm 450ppm 550ppm 650ppm Notes

UN IPCC (2007) na 80-95% 40-90% 30-80%

Estimates are for Annex I countries and target year 2050.

Non-Annex I countries face different targets but are generally 

required to achieve some deviation (reduction) from the 1990 

baseline. The required deviations are greater for lower ppm targets.

Elzen and Hohne (2008): 

(Non-Annex I countries)
na 15-30% 0-20% -10-+10%

Authors review UN IPCC recommendations. Confirm Annex I 

targets and further specify Non-Annex I targets. Note that new 

estimates of higher baseline emissions result in higher targets for Non-

Annex I countries.

Hansen et al (2008) new target -- -- --

Proposes 350ppm stabilization target, possibly within a shorter 

timeframe but does not specify.

Does not discuss reduction requirements to attain this level.

Required Total Emission Reductions 

(in %, from 1990 base year)

to Achieve Stabilization at Specific GHG Atmospheric Concentration Levels
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of 1990 levels in order to obtain a range of acceptable atmospheric concentrations (see Table I 

above). Moreover, some have recently suggested that the extent of required emission reductions 

is even greater than the IPCC projections. Hansen et al, for example, suggest that countries must 

target an atmospheric concentration of 350ppm and potentially within a tighter timeframe than 

current IPCC projections (the IPCC’s projections are based on targets ranging from 450ppm to 

650ppm) (Hansen et al, 2008).  

The following two illustrations detail the range of emission reductions required in the 

next few years (by 2020) in order to meet the proposed 50% and 90% IPCC targets by the year 

2050, based on the position of various countries in the year 2005. Further, these figures are based 

on one additional assumption that all countries converge upon a target per capita world emissions 

at which all countries equally share the earth’s atmosphere. 

 

[Graphs I and II – total emission reductions required to meet IPCC 50% and 90% levels] 

 

Two basic points emerge from this last exercise. First, these graphs demonstrate the full 

range of emission reductions required to stabilize world GHG emission reductions. A focus that 

relies primarily on ETS sector emission reductions is not able to achieve the scale required in 

order to reduce emissions by 50-90% or more. Significant emissions must be reduced in other 

areas as well—in particular with respect to building-related energy use and transport—in order to 

be able to achieve these goals. More importantly perhaps, as we argue below, many of the 

potential emission reductions can more easily be achieved in particular in the area of building-

related energy use. Thus the failure to structure an EU (or world) approach that deals more 

directly with this aspect of world GHG emissions may ultimately endanger the potential 

successfulness of EU climate policy goals. 

Second, these graphs suggest that even the EU’s path breaking approach is potentially not 

rigorous enough. Since the scale of required emission reductions is so dramatic, considerably 

more attention must be paid to where emissions can be reduced the most rapidly and the most 

effectively. 

 

Where do the Greatest Potential for Emission Reductions Lie? 

Eurostat energy statistics compute values for ―energy intensity‖ (kilograms of energy per 

1000 Euros) rather than ―carbon efficiency‖ (which we calculate as tons of CO2 equivalent 

emissions per terra joule (TJ) of consumed energy). This makes it possible, for example, for 

some to disguise moves toward reduced carbon efficiency as improved energy intensity (or 

efficiency). For example, in the Hungarian cement industry, energy efficiency was significantly 

improved over the 1990-2005 period while carbon efficiency deteriorated by 40% over the same 

period due to a parallel shift to more carbon intensive fuels (coke and coal).
6
 

On the other hand, the data on carbon efficiency is potentially even more confusing. 

While the energy intensity image suggests that Central and Eastern Europe spews far more GHG 

                                                           
6
 !ǎ ǘƘŜ IǳƴƎŀǊƛŀƴ /ŜƳŜƴǘ LƴŘǳǎǘǊȅΩǎ ǊŜǇƻǊǘ ƳŀƪŜǎ ŎƭŜŀǊΣ ǘƘŜ ƴŜǘ ŜŦŦŜŎǘ ƻŦ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ƻƴ ŜƳƛǎǎƛƻƴǎ ǿŀǎ ǊƻǳƎƘƭȅ 

neutral. However, per unit of energy use, emissions have risen approximately 40% (see MCSZ, 2008: 11). 
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emissions into the atmosphere than its Western neighbors and potentially does so as a result of 

poor technology, the carbon efficiency model yields the opposite picture (see Graphs 3 & 4 

below). This second illustration suggests in fact that per unit of energy produced, the New 

Member states are only moderately more carbon inefficient than their Western neighbors. 

Moreover, if one considers some of the worst EU 15 performers—the top 3 worst EU 15 

performers are Ireland, Greece and Denmark—many of the Western states perform far worse 

than their Eastern counterparts. 

 

[Graphs III & IV – Energy Intensity and Carbon Efficiency] 

 

Thus, while the electricity generating technology appears to be relatively carbon 

efficient, the energy using technology in the New Member states appears far less energy 

efficient. The big question, for our purposes, is what sector of the economy is responsible for 

these inefficiencies? Is it primarily the ETS sector (power plants and high-emitting firms), or is it 

possibly other sectors of the economy that are responsible? Many have argued that—especially 

in Central and Eastern Europe—the greatest potential for GHG emission reductions lies in 

buildings and building related energy use. 

Getting good data that would allow us to adequately distinguish between the up-to-date 

efficiency of ETS sector firms vs. the building sector is no simple matter. For one, such data is 

not easily and readily available in the public sphere. For another, as noted also in a recent IEA 

(2007) study, much of the data is the subject of the proprietary concerns of individual firms.
7
 We 

first proceed by attempting to illustrate some of the difficulties in reducing emissions in the ETS 

and transport sectors. 

Despite the EU’s incipient focus on the ETS sector broadly defined, the relative potential 

for reducing emissions in this sector is not necessarily all that large. According to the 

International Energy Agency (IEA, 2007), the adoption of best practice technologies in the 

manufacturing industry could lead to emission reductions of anywhere between 7 and 12%. 

Though these numbers exclude the power producing sector, assuming that advanced countries 

need to reduce their emissions by 50 to 90% over 1990 levels by the year 2050, this share of 

potential emission reductions appears remarkably small. While future technological development 

may make it possible to increase emission reductions beyond this amount, such technologies 

remain beyond the scope of current considerations. 

While the greatest potential for emission reductions may lie in changing the mix of 

electricity generation installations to less carbon intensive varieties or shifting completely to 

renewable generation, several barriers stand in the way. For one, replacement rates are relatively 

slow. For another, the rapid installation of renewable energy sources can be costly and repeatedly 

raises problems of how to balance variable and base load power sources. This is not to argue 

against the drive for altering the energy mix in favor of more renewable-base electricity 

production. But the continuous rise in energy requirements suggests that complete reliance on 

this strategy may potentially fail to make a significant impact on emissions without more radical 

measures. More often than not, the required scale of increasing energy requirements strongly 

                                                           
7
 In our own investigations, we have been told for example by the Hungarian Energy Center (Energia Központ) that 

this data is available but cannot be distributed publically due to legal limitations. 
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favors (if not necessarily requires) either fossil fuel or nuclear-based choices for electricity 

generation. 

In Hungary, electricity generation alone was responsible for approximately one quarter of 

all GHG emissions (20.0/79.44 MtCO2) in 2004 (see data in Table II below). Assuming Hungary 

achieves its proposed renewable energy target of 13% by 2020,
8
 a considerable change from the 

4.3% of energy production in 2005,
9
 this would only reduce total GHG emissions by another 

8.7%. Of course, further improvements in the mix of electricity generation are also likely, in 

particular a shift from coal to natural gas-based electricity generation. A significant number of 

natural gas-based power plants are planned between 2008-2014, along with an extension and 

updating of the larger mostly coal-fired Mátra Power Plant (though the Mátra project is so far 

neutral in terms of changed CO2 output). Some 311 MW of renewable capacity are also planned 

(see Mavir, 2007: p7). While it may be possible to further reduce CO2 output in the electricity 

generation sector—especially given the impact of the ETS and perhaps a revised Green 

certificate of origin system
10

—just how much progress can be made in a reasonable amount of 

time remains an open question. Even if we calculate the increasing share of renewable energy, 

added capacity based on natural gas will raise CO2 emissions. 

 

[Table II: Hungarian Power Plants, 2006] 

 

Of course, by 2050, far greater progress can potentially be made and technological 

progress is likely to make that even easier and less costly than currently the case. However even 

if we assume a complete shift to carbon-free electricity generation by 2050 or sometime before 

that date—a seemingly unrealistic assumption given current plans for future capacity—Hungary 

would still require a considerable amount of additional emission reductions in order to meet the 

IPCC target of 50-95% reductions.  Without significant plans to decommission older coal-based 

power plants—in particular both the small and large Mátra power plants, currently the least 

carbon efficient plants in Hungary and alone responsible for some 9% of Hungarian GHG 

emissions—Hungarian GHG emissions in the electricity sector are not likely to improve 

significantly in the coming years. 

While the transport sector generally speaking is of increasing importance where GHG 

emissions are concerned, the relative room for reducing GHG output is again surprisingly small 

and often tremendously costly. As noted for example in a recent WWF report (One Planet 

Mobility), changes in the relative efficiency of transport vehicles have been quite small over 

relatively long periods of time. For example, changes to the VW Golf have reduced fuel 

consumption by just 6% between 1974 and 2003 (or 0.21% per year). Though the development 

of electric vehicles is moving rapidly in a favorable direction, their cost is so high that—for the 

time-being at least—only very few can hope to afford them.  

Reducing GHG emissions by significant amounts is likely to require that other sectors be 

considered in the overall equation. In fact, as we demonstrate below, building-related energy 

                                                           
8
 2020 EU targets for the share of energy produced by renewables are proposed in COM(2008)19 final. 

9
 Some already consider the 2020 13% target share of renewable energy in total energy onerous. 

10
 The current authors were more optimistic, given suitable circumstances, about the potential for introducing a 

larger share of renewable energy in Hungary (Ellison and Hugyecz, 2008). 
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emissions—and in particular those resulting from natural gas use—represent the single largest 

potential segment for significant and rapid emission reductions. By way of comparison, while the 

scale of the required growth in electricity generation often appears to require larger scale fossil 

fuel-based or nuclear installations, no such compromise is really required where buildings are 

concerned. With existing technology, it is essentially possible to base all new buildings on zero-

emission technology—in particular where this concerns natural gas use. Moreover, there are no 

real limitations in this regard for larger or smaller installations. In contrast to electricity 

generation, capacity requirements are not a limiting factor. It is already possible today—at 

comparable cost—to build large scale zero emission buildings. A few of the more ready 

technologies that do not require significant additional costs are passive solar orientation, super 

insulating shells, geothermal heat pumps or solar heating, and passive houses. 

If we weight CO2 emission reductions between 2006 and the Kyoto Protocol base year 

(the average from 1985-87) in individual sectors in Hungary by their share of total CO2 

emissions in 2006, we find that although the largest changes in individual sectors have occurred 

in the energy (fuel combustion) sector broadly defined, manufacturing and industry are not at the 

top of the list in terms of their weighted share of total CO2 emission reductions. Not surprisingly 

perhaps, changing emissions in power production have had an important impact, with the major 

energy industries reducing emissions by some 28.8%. The manufacturing sector, however, 

despite very high emission reductions of 58.5%, is outdone by the ―other‖ sector as a weighted 

average. This other sector in fact includes the residential and commercial/institutional sectors. 

However here, although the weighted average share is larger than the weighted manufacturing 

sector share, emissions have only been reduced by some 32.8%. 

  

[Diagram IV – Actual and Weighted CO2 Emissions by Sector]  

 

Re-Defining the Building Sector  

Estimating just how much GHG emissions could be reduced with a focus on building-

related energy use and emission reductions is not as simple as it seems at first sight. Perhaps the 

biggest problem is that data currently is not collected in a way that is helpful for clearly 

distinguishing building-related energy use from other types of energy use—in particular where 

the manufacturing sector is concerned: energy used for production vs. energy used to keep 

buildings warm and lighted is typically not clearly distinguished in existing statistics. And 

currently, where some of this data might exist, it is frequently no publically available. 

Thus for example, the UNFCC collects data from countries who have signed Annex I of 

the UN Framework Convention on Climate Change. Though this data is quite detailed, it 

unfortunately does not offer data in the way we would like to see it. ―Industrial processes‖ are 

defined as processes that are ―technical‖ or chemical in nature (not combustion related) but still 

release CO2 or other GHG’s. For example, about half of emissions in the cement industry are in 

fact technical process emissions that result from the production of cement ―clinker‖. We would 

prefer to see a broader definition of industrial production process emissions (encompassing both 

technical and production process emissions) and building-related emissions as two distinct 

categories that cut across the existing sectoral division into energy, industry, process and other 

emissions. 
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The second problem is the fact that few studies focus on building-related energy use 

broadly defined. Thus while there are a number of studies, for example, on building-related 

energy use in individual building sectors—e.g. the residential sector—we are not familiar with 

any studies that consider all types of buildings: industrial/commercial, public use and residential. 

Since buildings as a species are essentially of one type that can then be further broken down into 

several sub-categories (eg residential, commercial and public use), this fact again makes little 

sense. Practice however has determined that ―industry‖ and other categories such as transport 

and the residential sector should be treated as the relevant ―species‖. Presumably this fact is more 

clearly determined by historical practice—in particular due to the original focus on industry as 

the principal source of far more visible and harmful pollutants such as SO2—than by a 

meaningful scientific approach to analyzing with the sources of GHG emissions and their 

mitigation.  

The analysis of the invisible but not so benign GHG emissions from building-related 

energy use suggests that a stronger focus on reducing natural gas use is a fundamental 

requirement of energy policy. Moreover, the compatibility of such a strategy with energy 

security concerns further strengthens its potential importance. Given the different ways in which 

emissions are generated, however, it is potentially more meaningful to think about emissions in 

terms of production process-related emissions and emissions that are related to the maintenance 

and upkeep of buildings (hereafter building-related emissions), in particular heating, lighting and 

hot water. In the first category—production process emissions—the EU has divided up 

production processes into ETS and non-ETS processes, i.e. those that are CO2 or GHG intensive 

and those that are not.  

In the second category—building-related emissions—there is a common tendency to 

focus most attention on residential buildings (apartments and single-family households). 

However, this report argues that the ―building sector‖ should generally be conceived broadly to 

include all building types. Thus, in this second category (building-related emissions), buildings 

can be divided up into several types; industrial and commercial (the manufacturing, wholesale 

and retail sector), public use (hospitals, schools, municipalities) and residential (for the most 

part, single family households and apartment buildings).
11

 Though much of the literature on 

potential energy efficiency often clouds over or confuses these distinctions, one must realize that 

the discussion of buildings and energy efficiency comprises a much larger sphere than just the 

―residential‖ or ―household‖ sector. All buildings—whether commercial, public use or 

residential—use energy and thus are responsible for CO2 and GHG emissions. Thus, the 

promotion of energy efficiency in buildings must confront the broad range of commercial, public 

use and residential buildings. 

Two basic problems with the EU strategy immediately emerge from this categorization of 

the relevant emission categories. First, the typologies of process and building-related emissions 

cut across the EU ETS and non-ETS categories in ways that may have relevance for policy-

making and the development of meaningful strategies of climate mitigation. The way the ETS 

system is currently set up, only production process-related energy efficiency is directly 

                                                           
11

 Another common typology, that between end-users and those who produce the energy, is not entirely 
compatible with the typology generated above. But more importantly, it typically makes the mistake of separating 
the concept of use from that of direct on-site emissions. While this is true for a large share of emissionsτ
electricity-generation and electricity-use are effectively separated in this wayτthis does not apply to natural gas 
use. 
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addressed. Building-related energy efficiency is only indirectly affected by the ETS system: 

rising energy costs associated with the impact of the ETS on electricity prices should motivate 

both individuals and producers to improve building-related energy efficiency. In the ETS sector 

itself, however, producers will presumably face stronger incentives to invest in process-related 

efficiency, since this will have the greatest direct and immediate impact on total emissions and 

thus the required share of allowances they will have to purchase on the open market.  

Second, while EU policy essentially focuses on production process-related emissions 

(both technical and production process-related emissions) in the ETS sector, it fails to address 

the second category of building-related emissions. Though, as noted above, the category of 

build-related emissions cuts across the EU ETS and non-ETS categories, the vast majority of 

building related emissions lie outside the ETS sector. Yet, with some caveats raised below, the 

Commission’s 2020 Climate Change Package essentially ignores the potential importance of the 

non-ETS sector.  

Building-related emissions should be considered more seriously in the Commission’s 

2020 Climate Change Package for two basic reasons: for one, tremendous GHG reduction 

potential is available in the non-ETS sector and for another a comparatively small share of the 

total GHG reduction potential affects the demand for electricity. As was illustrated in Diagram II 

above, a very large share of energy use is related to heating and hot water (approx. 87%), most of 

which depends on the use of natural gas (though a much smaller share still depends on wood-

burning, coal and to some extent the electricity use associated with small space heaters and the 

like). According to Novikova and Ürge-Vorsatz, some 94% of residential heating in Hungary is 

natural gas-based (2007: 37).
12

 At the same time, some caution is necessary in considering the 

Diagram II. For one, as noted in the source information, the data represented is based on a wider 

reference area than Hungary. But more importantly, as noted above, the building sector is 

ultimately much larger than just the household or residential sector.
13

 Ideally data providing us 

with a clear sense of energy reduction potential across the entire building sector as defined above 

would be preferable. 

The significance of the above observations is complex. For one, the biggest returns on 

reduction in energy use depend significantly on the type of energy use affected. Thus, for 

example, CO2 and GHG emissions’ reductions are likely to be higher where these result from the 

production of coal or oil-based electricity generation. While reducing the use of natural gas 

likewise has an impact on CO2 and GHG emissions’ reductions, targeting electricity generation 

(especially where the mix of coal and oil-based electricity generation is greater) will have a 

                                                           
12

 Some caution is necessary with respect to this figure. The Hungarian Meteorological Office, for example, reports 
ǘƘŀǘΤ άLƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ŎƻƳƳǳƴŀƭ ŜƴŜǊƎȅ ǳǎŜ ƴŀǘǳǊŀƭ Ǝŀǎ ǊŜǇǊŜǎŜƴǘǎ стΦп҈Φ т0% of households and institutions 
ŀǊŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ƴŀǘǳǊŀƭ Ǝŀǎέ όha{½Σ нллуΥ осύΦ CƛƴŀƭƭȅΣ ǘƘƻǳƎƘ ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀ ǎƛƎƴƛŦƛŎŀƴǘ 
share of heating in Hungary, most district heating is again based on natural gas (see e.g. the relevant 
documentation from the Hungarian Energia Hivatal). Note also that not all EU Member states are the same in this 
regard. In Finland and Sweden, heating is generally based on electricity rather than natural gas (Eurostat, 2007: 
116). 
13

 While the EnergiaKlub study attached as a supplement to this report does provide similar data for the tertiary or 
services sector, no such diagrams or corresponding building-related data are provided for the transport or 
manufacturing sectors. This does not appear to be an uncommon omission in studies of this type. Despite the fact 
that the Novikova and Ürge-Vorsatz paper, cited as one of the principal sources in the EnergiaKlub study, focuses 
primarily on energy efficiency and CO2/GHG emission reductions related to buildings, it oddly discusses only the 
residential sector.  
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significantly greater impact on overall CO2 and GHG emissions. This is clearly expressed in 

Table III a & b (Appendix). Assuming that the carbon content of coal and natural gas does not 

differ dramatically across the US and Europe, the carbon content coefficient of coal, for 

example, results in the fact that (averaging across the 4 different coal varieties: 

26.635/16.99=1.57) approximately one and a half times more CO2 output is produced per energy 

unit of coal than per energy unit of natural gas. 

On the other hand, Hungary has a comparatively high input of nuclear power in the 

energy mix along with significant shares of natural gas, a fair amount of coal and some solid 

biomass and oil. In 2005, for example, some 73.7% of Hungarian electricity was produced using 

nuclear power and natural gas (see Table IV below). Only a much smaller share (19.6%) was 

produced using coal as the principal energy source. This ultimately means that electricity 

generation is less carbon intensive in Hungary than the use of natural gas alone.
14

 Looking at the 

data presented in Table IV below, this assumption turns out to be true. Compared to electricity, 

the use of natural gas is approximately (16.99/11.43=1.49) 1.49 times as carbon intensive as 

electricity use. Using the OMSZ numbers (see Appendix, Table IIIb), one arrives at similar 

results (56.1/41.11=1.36). Natural gas use in Hungary is 1.36 times as carbon intensive as 

electricity use. This point is particular important, since perhaps the most common perception 

when talking about increasing energy efficiency or reducing carbon-based emissions is that this 

involves reduced electricity use. Few will think first of focusing on the reduction of natural gas 

use and certainly not as the principal strategy. 

 

[Table IV: Carbon Content of Electricity Generation, Select Countries] 

 

As pointed out in Table IV, EU Member states vary dramatically with respect to the 

cumulative average degree of carbon intensity of electricity generation. Though the numbers 

noted in Table IV neglect both the relative ―thermal efficiency‖ of electricity generation and 

―life-cycle emissions‖, the general point is that an emphasis on building-related energy efficiency 

and the reduction of natural gas use in particular could have a potentially significant impact on 

reducing overall GHG emissions in some countries, in particular those at the lower end of the 

scale of the cumulative average carbon intensity of electricity generation. In addition, as 

illustrated in Table V (below), Hungary uses a higher share of natural gas in the national energy 

mix than almost any other EU Member state except the Netherlands (43.3% and 43.6% 

respectively). Though the share of natural gas use is on the rise across the EU, the EU 27 average 

share of natural gas in the energy mix is 24.5%.  

                                                           
14

 This is likely to be true in other countries as well, in particular those that have significant shares of either nuclear 
power, hydro or renewable electricity generation. However, no calculations concerning other countries have been 
undertaken for this study. 
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Table V: 

 

Source: data downloaded from the website of the European Commission: Directorate-

General for Energy and Transport (DG TREN). 

 

Though relative thermal efficiency matters, two points must be emphasized here. For one, 

relative thermal efficiency matters less than the potential to introduce big changes in relative 

thermal efficiency with update technology (whether these occur in electricity generation, ETS 

sector firms, or in building-related energy use). For Hungary, apart from the recent phenomenon 

of increasing use of co-generation, much of this potential to introduce big changes lies in 

building-related energy use. For another, the role of life-cycle emissions is potentially important. 

As suggested above, Fritsche notes that in Germany, Russian natural gas use, due presumably to 

long transport routes and aging technology, is approximately 7 times more carbon intensive than 

domestic natural gas resources (Fritsche, 2007: Appendix, Table 2). 

The third point requiring clarification concerns the relative importance of energy security. 

While there are strong incentives, due to the related reduction in CO2 output,
15

 to shift energy 

production from coal and oil to natural gas, the shift to natural gas likewise raises the level of 

energy dependence. In Hungary, both the relative share of natural gas use in the domestic energy 

mix (as noted above) and the level of natural gas related energy dependence (as for many EU 

                                                           
15

 One meaningful way of understanding this point is that the shift from a coal-burning to a gas burning power 
plant results in an approximately 50% reduction in total CO2 output. 

Solid 

Fuels Oil

Natural 

Gas Nuclear Renewables Other

EU27 (2005, Mtoe) 319.98 669.80 445.45 257.36 120.75 2.80

     Share in % 17.6% 36.9% 24.5% 14.2% 6.6% 0.2%

Belgium 9.2% 41.7% 23.9% 20.8% 3.3% 1.1%

Bulgaria 34.7% 24.4% 14.1% 24.2% 5.6% -3.0%

Czech Republic 44.9% 21.8% 17.2% 14.2% 4.1% -2.1%

Denmark 19.0% 41.6% 22.5% 16.2% 0.6%

Germany 24.0% 35.7% 23.4% 12.2% 4.8% -0.1%

Estonia 57.4% 19.6% 14.4% 11.2% -2.5%

Ireland 17.8% 55.5% 22.9% 2.6% 1.2%

Greece 28.7% 57.5% 7.5% 5.2% 1.1%

Spain 14.4% 48.4% 20.8% 10.3% 6.1% -0.1%

France 5.2% 33.4% 14.9% 42.3% 6.1% -1.9%

Italy 8.8% 44.5% 37.8% 6.5% 2.3%

Cyprus 1.5% 96.5% 2.0% 0.0%

Latvia 1.7% 29.0% 28.8% 36.4% 4.0%

Lithuania 2.3% 32.0% 28.8% 31.0% 8.8% -3.0%

Luxembourg 1.7% 65.6% 25.1% 1.6% 6.0%

Hungary 11.1% 26.6% 43.3% 12.8% 4.2% 2.0%

Malta 100.0%

Netherlands 10.1% 39.6% 43.6% 1.3% 3.5% 1.9%

Austria 11.9% 42.0% 24.0% 20.5% 1.6%

Poland 58.7% 24.0% 13.0% 4.8% -0.5%

Portugal 12.5% 57.8% 14.1% 13.4% 2.2%

Romania 22.4% 26.0% 35.6% 3.7% 12.8% -0.4%

Slovenia 21.1% 35.0% 12.7% 20.8% 10.6% -0.2%

Slovakia 22.1% 20.8% 30.5% 23.6% 4.3% -1.3%

Finland 14.3% 30.4% 10.4% 17.4% 23.2% 4.4%

Sweden 5.1% 28.4% 1.6% 36.2% 29.8% -1.2%

UK 16.4% 35.5% 36.8% 9.0% 1.7% 0.5%
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Member States,
16

 for Hungary about 80% in 2004
17

) are quite high. According to the Hungarian 

Energy Agency (EH), the figures for 2007 were about the same. This third point is important for 

two reasons. For one, there is limited potential for moving more energy production to natural gas 

(though there is considerable potential for moving toward more renewable energy production), 

and for another there are strong incentives—quite apart concerns over global warming and 

climate change—to move in the direction of greater energy independence.
18

 

Finally, the fourth point requiring clarification concerns the important differences in the 

way that electrical energy and natural gas based energy are treated. Natural gas suppliers, despite 

the important role of natural gas in CO2 emissions, are not part of the ETS. It would not matter 

of course if they were, since the principal source of emissions occurs with end-users. What 

follows from recognizing this is the realization that only electricity use is ultimately affected by 

the imposition of a carbon price. Since natural gas providers and distributors do not emit 

meaningful amounts of CO2 or GHG emissions, they do not require carbon allowances and the 

output prices resulting from their activities do not and cannot reflect the imposition of a 

mechanically introduced carbon price. 

Such a policy strategy however is likely to result in very significant and potentially 

perverse incentives. As the system is currently structured, higher prices in the electricity sector 

created by the imposition of a carbon price on electricity producers will ultimately favor 

electricity-saving energy efficiency investments over those affecting natural gas use. While 

rising energy prices—including rising natural gas prices—are also driven by market scarcity 

factors, in the long run some equivalence between incentives to use either of these energy 

sources is presumably advisable. In fact, incentives favoring electricity use over natural gas use 

(i.e. incentives raising the price of natural gas relative to electricity) should ultimately be more 

advantageous—at least in countries like Hungary with higher shares of nuclear power in the 

energy mix—in terms of reducing GHG emissions. 

Since there are relatively few complementarities or substitution effects across electricity 

and gas use, it is not likely energy efficiency investments shifting usage from electricity to 

natural gas (due to lower prices) would result in higher overall emissions.
19

 Potential 

inefficiencies in energy saving investment however do result from the likely stronger incentives 

to invest in electricity-saving energy efficiency. In general, without some kind of comparable 

mechanism affecting natural gas prices, the ETS sector mechanism—as currently proposed—will 

potentially drive inefficient investments in electricity-related energy efficiency. 

Together, the above four points provide a strong logical foundation for insisting that: 1) 

far more attention should be dedicated to promoting energy efficiency in building use (including 

of course all three segments of the building sector: commercial/industrial, public use and 

residential)—in particular where this concerns natural gas use, and 2) far more attention should 

                                                           
16

 Despite the common perception that Hungary is one of the most natural gas dependent countries in the EU, 14 
Member States exhibited dependency levels over 90% in 2004. 
17

 5ŀǘŀ ŦǊƻƳ 9ǳǊƻǎǘŀǘΩǎ Energy, Transport and Environment Indicators, 2006 Edition (p.26-7). 
18

 It is presumably not necessary here to enter into a discussion of all of the problems associated with the many 
Ƙƻǘƭȅ ŘŜōŀǘŜŘ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŦǳǘǳǊŜ άstreamsέ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ǎǳǇǇƭȅ ƛƴ IǳƴƎŀǊȅ ŀƴŘ 9ǳǊƻǇŜ ƳƻǊŜ ƎŜƴŜǊŀƭƭȅΦ 
19

 Some substitution effects do exist. For example, one can heat using both electricity and natural gas and many 
older hot water heaters are electricity based. However, electricity-based heat is rare in Hungary and on-demand 
natural gas-based hot water heaters are still far more energy- and carbon-efficient than tƘŜƛǊ άŀƭǿŀȅǎ ƻƴέ 
electricity-based counterparts. 
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be dedicated at the European policy level to energy efficiency and the reduction of energy use in 

the non-ETS sector. For Hungary (and presumably for many other countries, including in 

particular those in Central and Eastern Europe), these points pose a serious dilemma. In the EU 

policy framework, the ETS sector and that segment of the renewables industry that is focused on 

the production of electricity (not e.g. the replacement of natural gas using geothermal heat 

pumps) is the principal focus. However, in Hungary, and potentially for many other EU 

countries, it is not clear this represents the best strategy.  

Ultimately, a strategy that focuses first on energy efficiency and, in particular reducing 

the use of natural gas in the building sector, could potentially bring far greater returns. At the 

very least, as proposed above, a strategy that attempts to unify or more strongly integrate the 

goals of the ETS and non-ETS sectors. This does not mean of course that one should not focus 

on reduction in electricity use. There are of course highly significant potential returns, for 

example, associated with the decommissioning or retro-fitting of Hungary’s remaining coal-

burning power plants. But the failure to recognize the advantages of reducing natural gas use—in 

particular in buildings where this can most easily be achieved using such technologies as passive 

solar, thermal insulation and geothermal heat pumps (and requiring such features in building 

codes)—represents a serious policy failure. 

This last point is particularly true in the Central and East European context and further 

underlines the problems that arise for these countries with the EU’s general climate change 

approach and, in particular, the 2020 Climate Change Package. As pointed out, for example, by 

Novikova and Ürge-Vorsatz, the relative effectiveness of energy efficiency investments depends 

on what has already been done in the past. If, as they point out, insulation has been added to the 

outside of a building, introducing an efficient furnace will have less of an impact than had there 

been no insulation at all (2007: 10).  

This analogy can of course be extended. In Hungary and many of the other Central and 

East European countries, the ETS system has been in place since 2005. Moreover, CO2 and 

GHG emissions have been radically reduced even before this as a result of reducing other 

emissions (e.g. SO2, CO, the reduction of fertilizer use, etc.).
20

 In this sense, most of the EU 

effort is focused on a sector that has already witnessed significant emission reductions resulting 

in significant diminishing returns (and rising costs) regarding further efforts. This point is 

likewise argued in the Hungarian government’s energy efficiency action plan (GKM, 2007: 10). 

As pointed out in the section on the ETS and non-ETS sectors, the larger and far more untouched 

problem—in particular in Central and Eastern Europe—tends to be the relative energy use 

efficiency of buildings, in particular since this was not typically a concern with heavily 

subsidized communist era energy resources. For Western Europe of course, the story is not quite 

the same. Western consumers have faced far higher energy prices for a considerable number of 

years and end-user energy efficiency has been promoted for a long time. In both this regard and 

in other areas of the EU 2020 Climate Change Package, Western interests appear to be far more 

strongly reflected than Hungarian and potentially Central and East European interests.  

                                                           
20

 ²ƘƛƭŜ ǘƘŜǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƴƻǘ ǘƘŜƳǎŜƭǾŜǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ƻǊ ƻǘƘŜǊ DIDΩǎΣ ǘƘŜȅ ŀǊŜ ŎƻƴǘŀƛƴŜŘ ƛƴ 
energy sources (such as coal, oil, vehicle fuels, etc.) that are also typically high emitters of /hн ŀƴŘ DIDΩǎΦ ¢Ƙǳǎ 
reducing SO2 output in Western and Central and Eastern Europe, for example, had a significant impact on overall 
CO2 output. 
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By pointing this out however, we do not wish to claim that no significant reductions in 

CO2 or GHG output can be achieved in the electricity-generating or broader ETS sectors. By 

shifting more coal-based power production to either natural gas or, ideally, renewable sources, 

significant progress is possible. And such a strategy would—due to the differences in the carbon 

coefficients—have a significant impact on overall CO2 and GHG emissions. But for government 

policy regarding energy end-users or consumers, the focus should clearly be on other 

strategies—in particular the reduction of energy use in buildings (and also vehicles/transport). 

Thus this report supports the general ETS sector cap and trade approach to reducing GHG 

emissions. But a far more flexible policy structure that both motivates and incentivizes emission 

reductions across the much broader range of ETS and non-ETS sectors would be advisable. 

 

Estimating the Share of Building-Related Energy Use in GHG Emissions 

As suggested by Diagrams II & III below, the Hungarian residential sector exhibits very 

significant energy reducing potential—especially when compared to European averages. In 

Central and Eastern Europe where comparatively fewer investments have been made since 1990 

to improve the overall degree of building-related energy efficiency (see e.g. Ecofys, 2006).  

 

Diagram II 

 

Source: EK (2008: p.15), our translation. 
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Office (Cesky Statisticky Úrad) and the German Ministry of 
the Economy and Technology (Bundesministerium für 

Wirtschaft und Technologie).
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Diagram III 

 

Source: European Concrete Platform, April 2007. 

 

 

Despite these data difficulties, we attempt to provide some preliminary data on the 

potential for reducing building-related GHG emissions. Table VI below provides data for 

Hungary on gaseous fuel use, of which some 99% is natural gas. According to the table, 

commercial/institutional, residential and public electricity and heat production uses are either 

primarily or potentially building-related and already account for some 63% of natural gas use 

and 16.8 MtCO2. While an important share of gaseous fuel use and emissions are also clearly 

related to our broad definition of industrial production processes, a smaller share will also be 

related to building energy use. For the time being however we do not have reliable estimates of 

this share.  

Thus, while the number we provide is provisory, in 2006 approximately 21% of 

Hungarian GHG emissions (16.8/80.2=0.21) were the result of building-related natural gas use. 

53.1% of natural gas use (14.2 MtCO2) in Hungary is used for heating purposes and could 

essentially be eliminated by adopting the right technologies. It does not help of course that 

Hungary is second only to the Netherlands in natural gas use as a share of total energy use (see 

Table V above, 43.3% for Hungary compared to 43.6% for the Netherlands). 

 Although, as demonstrated at the outset in Diagram II, the principal part of building-

related energy use is clearly natural gas-based (87% or more in the Hungarian residential sector), 

some 6% or more of residential building-related energy use is electricity based.
21

 We know very 

little on the other hand about the relative mix of electricity vs. natural gas use across residential, 

                                                           
21

 Data on the share of electricity and natural gas use in cooking is not available. Many stovetops in Hungary, for 
example, use natural gas, though a significant share also uses electricity. All microwaves and most newer ovens are 
electricity-based. 
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commercial/institutional and public use buildings, but suspect that the share of electricity use is 

likely to be somewhat higher in such buildings due to the relative share of electronic appliances 

(computers and other IT/communication devices) and the fact that less heating is typically 

required during the colder night-time hours. 

 

Table VI: Building Related Natural Gas Use in Hungary, 2006 

 

Source: own calculations based on Hungarian National Inventory Report, Annex. Sectors marked with (***) 

presumably represent only building-related energy use and account for 63% of all gaseous fuel use. 

Note: some share of natural gas use in the manufacturing industries and construction and also road transport can 

be attributed to "building-related" energy use. 

 

 Mavir estimates the share of ―public‖ electricity use at 32-34% in 2006. This essentially 

means that building-related electricity use produced approximately (20.02*.33=6.6) 6.6 MtCO2 

in 2004, approximately (6.6/80.2=0.082) 8.2% of total Hungarian GHG emissions (recall 

however that we already counted the share of natural gas-based electricity production in our 

calculations above). Reducing this amount is more complicated than reducing the total amount of 

natural gas use. For one, solar PV cells are still not cost-effective and typically require 

significant subsidies in order to encourage their use. Thus, while some can be persuaded to make 

such investments, again this choice is not for everyone. For another, though replacing all 

electrical appliances and light bulbs with more efficient varieties can have a significant impact, it 

is difficult to eliminate electricity use completely.  

Given the relative carbon intensity of natural gas use compared to average electricity use 

in Hungary, reducing natural gas use ultimately makes more carbon sense. This last point is 

particularly important when weighing strategies for energy and carbon efficiency in individual 

countries. In Hungary, given the average relative carbon intensities of natural gas and electricity 

use, geothermal heat pumps in particular—because they require small amounts of electricity but 

no natural gas—represent an excellent CO2 mitigation strategy: they dramatically reduce natural 

gas use and result in a small shift to less carbon intensive electricity use.  

Building-Related 

Natural Gas Use

Share 

of 

Total

Building-

Related CO2 

Emissions

(TJ) (TJ) (TJ) % (Gg)

Other Sectors 251,123 52.5% 14,018

a.  Commercial/Institutional*** 90,441 18.9% 5,048 90,411 18.9% 5,048

b.  Residential*** 152,566 31.9% 8,516 152,566 31.9% 8,516

c.  Agriculture/Forestry/Fisheries 8,116 1.7% 453

Energy Industries 156,765 32.8% 8,751

a.  Public Electricity and Heat Production 148,079 31.0% 8,266

a.1. Electricity (34.3% public use)*** 137,083 28.7% 47,083 9.8% 2,628

a.2. District Heating*** 10,996 2.3% 10,996 2.3% 614

b.  Petroleum Refining 8,640 1.8% 482

c.  Manufacture of Solid Fuels and Other Energy Industries 46 0.0% 3

Manufacturing Industries and Construction 70,128 14.7% 3,653

a.  Iron and Steel 9,783 2.0% 546 ?? ?? ??

b.  Non-Ferrous Metals 10,587 2.2% 591 ?? ?? ??

c.  Chemicals 23,422 4.9% 1,046 ?? ?? ??

d.  Pulp, Paper and Print 3,385 0.7% 189 ?? ?? ??

e.  Food Processing, Beverages and Tobacco 12,490 2.6% 697 ?? ?? ??

Other non-specified 10,461 2.2% 584 ?? ?? ??

117 0.0% 7

b.  Road Transportation 117 0.0% 7 ?? ?? ??

Total Gaseous Fuel Combustion/CO2 Emissions (Gg) 478,133 26,428 301,056 63.0% 16,806

Totals w/out Electricity 253,973 53.1% 14,178

Transport

 CO2

Emissions

(Gg)Share of Total

Gaseous Fuel Use in Hungary by Sector (2006)
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Such a strategy of course is perhaps not quite as meaningful in all countries. In Poland, 

for example, where electricity generation is based primarily on coal, the average relative carbon 

intensity of electricity generation strongly favors energy efficiency measures based on electricity 

as opposed to natural gas. In this context, far more significant progress can be made by 

promoting reduced electricity use and the installation of solar PV systems—where consumers 

can be persuaded to install them, than by promoting measures to reduce natural gas use. This 

does not mean, of course, that reducing natural gas use is unimportant in the Polish context, but 

rather that a mix of public policies tilted toward reducing electricity use should have significantly 

greater impact than the promotion of policies favoring the reduction of natural gas use. 

 

Conclusions: EU Policy and the Missing Link ï Heating and Cooling 

As has been made clear by a number of authors, attention to heating and cooling 

constitutes something of a missing link in EU and US climate policy (see Jungjohann, 2008). 

This apparently is not for lack of trying to introduce more attention to energy efficiency and 

heating and cooling—in particular in the EU. However, even the EU’s current 2020 Climate 

Change Package appears mired in the more traditionally based ETS strategy and fails to more 

effectively integrate energy (or more meaningfully carbon) efficiency strategies into the heart of 

the EU’s cap and trade framework. 

As we have argued above, this represents a serious policy failure. Building-related energy 

use—and in particular natural gas use—represents the single largest area for achieving 

significant and long term GHG emission reductions. With policies targeted in particular at 

reducing natural gas use in buildings, this one source of GHG emissions could be almost or 

completely eliminated. Moreover, given some of the difficulties associated with the rapid 

adoption of renewable electricity generation, a strategy that also targets building-related energy 

use is likely to have a more immediate and long-term impact. 

While both current and proposed EU Climate Change policy provide relatively powerful 

incentives for ETS sector emission reductions, this is not currently the case with respect to 

building-related natural gas use. A more effective strategy requires either a comparable carbon 

price on natural gas use in the building sector, or powerful incentives for consumers to adopt 

natural gas-free technologies (presumably through subsidies or rebates for the purchase and 

installation of geothermal and other natural gas-free technologies), or both.  

Moreover, the EU needs to seriously rethink its strategy toward states. Much like 

consumers, states are unlikely to put into effect the necessary strategies and incentive 

mechanisms to encourage consumers unless there is an adequate incentive and sanction 

mechanism behind the EU policy framework. Allowing states, for example, to flexibly and freely 

trade unused carbon allowances from either the ETS or the non-ETS sector both across states and 

across these two sectors is one such possible mechanism. 
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GRAPHS I & II: 

 

Sources: own calculations based on data from the CAIT database of the World Resources Institute 

(cait.wri.org) and population data from the World Bank’s online World Development Indicators database. 

Where possible we have used CAIT UNFCC data. For India and China, estimates are based on CAIT’s 

regular 1990 GHG estimates and our own estimate of 2005 GHG emissions (this estimate is based on the 

US Department of Energy’s Energy Information Agency data on growth in CO2 emissions in India and 

China over 1990-2005.    
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Graphs III & IV: 

  

 

Sources: Energy intensity data is from Eurostat’s online dataset. Carbon efficiency is calculated based on 

UNFCC GHG emissions data and Eurostat online data on total gross inland energy consumption.  
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Diagram IV: Actual and Weighted CO2 Emission Reductions, 2006/Base Year 

 

Source: own calculations based on statistical appendix to the Hungarian Meteorological Society’s GHG 

inventory report (OMSZ, 2008).  
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Table II: Hungarian Power Plants, 2006 

 

Sources: Mavir (2005, 2007). 

Coal Oil

Natural 

Gas Nuclear RES

Large PP's (w/o Paks) 17,388 15,197.2 0.87 186,569 81.46 43.8%

23.8% 1.6% 28.0% 44.13% 2.5% 30,850 15,197.2 0.49 333,416 45.58 38.3%

0.2% 99.8% 513 287.9 0.56 5,154 55.86 76.0%

1.5% 98.5% 490 306.5 0.63 5,459 56.14 75.5%

0.6% 99.4% 636 402.2 0.63 7,170 56.09 70.2%

0.7% 99.3% 237 209.0 0.88 3,598 58.1 68.6%

100.0% 535 228.5 0.43 4,164 54.9 66.2%

84.7% 0.2% 15.2% 152 468.0 3.08 5,494 85.2 57.2%

5.3% 94.7% 135 1,200.7 8.89 7,116 168.7 52.9%

2.2% 97.8% 1,674 761.5 0.45 13,818 55.1 51.5%

1.1% 98.9% 3,451 1,746.0 0.51 32,395 53.9 50.6%

56.7% 2.3% 41.0% 250 339.9 1.36 5,941 57.2 37.7%

17.7% 82.3% 1,914 1,076.0 0.56 18,050 59.6 35.8%

94.5% 1.6% 3.9% 5,614 6,250.0 1.11 55,545 112.5 32.5%

Paks PP 100.0% 1,866 13,461 146,847

100.0% 1 1.1 0.92 15 73.8 29.7%

94.6% 0.9% 4.5% 1,421 1,558.3 1.10 16,338 95.4 29.6%

100.0% 2 1.7 0.85 24 71.4 29.5%

55.4% 11.1% 33.5% 363 358.8 0.99 6,276 57.2 25.7%

100.0% 1 1.0 0.91 14 73.5 21.2%

0.3% 2.4% 75.0% 22.3% 4,937 58,247 62.6%

20.3% 1.8% 35.0% 5.4% 22,325 41.9%

Decomissioned Power Plants

Pécsi PP 2004 77.9% 3.2% 18.9% 427 827.4 1.9363 8,270 100.1 44.9%

Planned Decommissioning

Planned Capacity Year Expected

Mátra 2008 GT 100% 100 100%

Nyíregyháza 2008 CHP 100% 50 100%

Óbuda 2008 CHP 100% 50 100%

Miskolc 2008 CHP 100% 50 100%

Vásárosnamény 2009 CCGT 100% 230 50%

Dunamemti 2010 CCGT 100% 400 90%

Székesfehérvár 2010 motor 100% 24 70%

Szerencs 2010 bio 100% 50 50%

Szolnok 2010 bio 100% 28 50%

Polgár (rubber) 2010 100% 6 70%

Göny? 2011 CCGT 100% 830 70%

Kisigmánd 2011 szél 100% 48 70%

Ikervár 2011 szél 100% 28 70%

Levél 2011 szél 100% 24 70%

Almásfüzít? 2012 CCGT 100% 830 70%

Dunai Finomító 2012 CCGT 100% 120 50%

Dunaújváros 2012 motor 100% 36 70%

Tét 2012 szél 100% 46 70%

Nagyigmánd 2012 szél 100% 36 70%

Gyulaháza 2013 CCGT 100% 2,500 70%

Mátra (lignite) 2013 100% USC 440 50%

Dél-Nyírség 2013 bio 100% 20 50%

Dunaújváros 2014 CCGT 100% 110 50%

Ajka 2014 CCGT 100% 100 50%

Salgótarján 2014 bio 100% 25 30%

Mohács (coal) 2015 100% USC 600 50%

(with Paks)

Lőrinczi PP

Tiszapalkonyai PP

Sajószögedi PP

CCGT-small ones

Gas engines

Small gas turbines

Dunamenti Power Plant

Borsodi PP

Tisza II. PP

Mátrai PP

Litéri PP

Oroszlányi PP

Kispesti PP

Újpesti PP

Kelenföldi PP

Pannonpower PP

Debreceni PP

Ajkai PP

Capacity 

(MW)

Carbon 

Efficiency 

(kgCO2/kWh)

Total 

Primary 

Energy 

(TJ)

All Power Plants 

Small Power Plants

EMA POWER

Csepeli PP

Carbon 

Efficiency 

(TPE, 

tCO2/TJ)

Thermal 

Efficiency

Hungarian Power Plants

2006

Fuel Type

Produced 

Electricity 

(GWH)

CO2 

Emissions 

(thousand 

tons)
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Table IV: Cumulative Average Carbon Intensity of Electricity Generation,  

Select Countries (1990-2005) 

 

Source: own calculations based on TWh data from the European Energy Commission, carbon content 

coefficients from the U.S. EPA data and the Hungarian OMSZ carbon content coefficients (2008: 45, Table 3.4) 

are included in the Appendix, Table III a & b.  

**Two caveats are necessary: First, carbon content coefficients both the relative thermal efficiency of the 

electricity generation process, as well as any carbon emitted in plant construction or in ancillary processes (so-

called life-cycle emissions). Second, for the category ―other‖, the relative carbon content coefficient is unknown. 

Since the relative share of electricity generation in this category is very small (varying between 0-0.6%), the 

carbon content coefficient has been set to zero (even if one assumes a carbon content coefficient of 20 for the US 

EPA model. For Hungary, for example, this only changes the relative carbon intensity by a maximum value of 

+0.6 in 1998). 

**Relative Carbon Intensity is defined as the cumulative average carbon intensity weighted by the relative share 

in electricity generation across electricity generation fuel types. 

Sweden

Elec. Generation (source) 1990 1995 2000 2005

France

Elec. Generation (source) 1990 1995 2000 2005

EPA 

Carbon 

Content 

Coefficient 

(tCO2/QBT

U)

OMSZ 

Carbon 

Content 

Coefficient 

(tCO2/TJ)

    Coal (%TWh) 1.2% 1.6% 1.1% 0.4%     Coal (%TWh) 7.5% 4.9% 5.1% 4.8% 26.6 104.7

    Oil (%TWh) 0.8% 2.7% 1.2% 0.9%     Oil (%TWh) 2.1% 1.6% 1.3% 1.4% 20.3 73.34

    Gas (%TWh) 0.3% 0.9% 1.0% 0.8%     Gas (%TWh) 1.7% 1.2% 2.8% 4.5% 17.0 56.1

    Nuclear (%TWh) 46.4% 47.1% 39.4% 45.7%     Nuclear (%TWh) 74.6% 76.4% 76.7% 78.4% 0.0 0

    Renewables (%TWh) 50.8% 47.6% 57.2% 51.8%     Renewables (%TWh) 13.2% 15.3% 13.2% 10.1% 0.0 0

    Other (%TWh) (*) 0.5% 0.0% 0.2% 0.4%     Other (%TWh) (*) 1.0% 0.6% 0.9% 0.8% 0.0 0

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 0.53 1.13 0.71 0.43

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 2.69 1.83 2.10 2.32
Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 1.99 4.18 2.59 1.53

Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 10.27 6.97 7.85 8.55

Hungary

Elec. Generation (source) 1990 1995 2000 2005

EU 27

Elec. Generation (source) 1990 1995 2000 2005

    Coal (%TWh) 30.0% 26.6% 27.3% 19.6%     Coal (%TWh) 35.9% 34.7% 30.6% 28.4%

    Oil (%TWh) 4.7% 15.5% 12.5% 1.3%     Oil (%TWh) 8.3% 8.2% 6.0% 4.2%

    Gas (%TWh) 16.3% 16.0% 19.1% 35.0%     Gas (%TWh) 8.4% 10.8% 17.0% 21.0%

    Nuclear (%TWh) 48.2% 41.1% 40.3% 38.7%     Nuclear (%TWh) 30.8% 32.3% 31.3% 30.2%

    Renewables (%TWh) 0.6% 0.5% 0.5% 5.4%     Renewables (%TWh) 12.0% 13.0% 14.0% 14.0%

    Other (%TWh) (*) 0.1% 0.3% 0.3% 0.0%     Other (%TWh) (*) 4.7% 1.0% 1.2% 2.3%

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 11.72 12.96 13.05 11.43

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 12.67 12.74 12.25 11.98
Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 44.04 48.22 48.44 41.11

Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 48.38 48.38 45.95 44.57

Poland

Elec. Generation (source) 1990 1995 2000 2005

Estonia

Elec. Generation (source) 1990 1995 2000 2005

    Coal (%TWh) 95.6% 94.7% 93.6% 91.4%     Coal (%TWh) 86.8% 96.4% 90.2% 91.2%

    Oil (%TWh) 1.1% 1.1% 1.3% 1.5%     Oil (%TWh) 8.4% 1.2% 0.7% 0.3%

    Gas (%TWh) 0.6% 1.1% 1.9% 3.2%     Gas (%TWh) 4.8% 2.3% 8.9% 7.4%

    Nuclear (%TWh)     Nuclear (%TWh)

    Renewables (%TWh) 1.4% 1.6% 1.6% 2.7%     Renewables (%TWh) 0.1% 0.2% 1.0%

    Other (%TWh) (*) 1.2% 1.4% 1.6% 1.3%     Other (%TWh) (*) 0.1%

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 25.81 25.65 25.51 25.19

Relative Carbon 

Intensity of Electricity 

Production (US EPA) 25.65 26.31 25.67 25.61
Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 101.30 100.64 100.01 98.58

Relative Carbon 

Intensity of Electricity 

Production (OMSZ) 99.75 103.11 99.92 99.84
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APPENDIX, TABLE III A & B 

Table III (a) 

U.S. Department of Energy, Energy Information Agency  

Carbon Content Emission Factors 

 

Source: U.S. EPA, ―The US Inventory of Greenhouse Gas Emission 

Sinks: Fast Facts‖ (April 2006). 
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Table III (b) 

OMSZ Carbon Content Emission Factors 

 

Source: OMSZ (2008: 45, Table 3.4). 

 


