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1. Introduction  

 
There is a broad consensus that a successful strategy for fighting climate change involves the 

decarbonization of electricity and the electrification of transport and buildings. Although electricity is 

indeed key, the consensus view needs to be qualified, at least for the two reasons studied in this report. 

The first is that fiscal policy is currently, or could become, a barrier to the electrification of transport and 

buildings. The second is that, even if the fiscal policy barrier were eliminated, electrification is only one 

option among others; each country will weigh the pros and cons of the options. This report argues that 

fiscal policy should be aligned with the goals of decarbonization and cleaner air, and should be neutral 

with respect to the options.  

The background is the Paris Agreement, which committed the international community to achieving 

carbon neutrality between 2050 and 2100. In that context, the EU has a binding target of reducing 

greenhouse (GHG) emissions by 40 per cent in 2030 and a political objective of reducing them by 80ï

95 per cent by 2050, in both cases compared to 1990 levels. To date, most decarbonization in the EU 

has involved improved energy efficiency and the decarbonization of electricity through the penetration 

of renewable power and a reduction in the use of fossil fuels in generation. While policy support for 

these efforts must continue, as the European Commissionôs Clean Energy For All Europeans (EC 

2016a) acknowledges, the focus must now turn to decarbonizing transport and buildings, 1  which 

account for about 60 per cent of EU energy-related GHG emissions.2 A major theme in that policy 

document is that consumers will be active participants and at the centre of the energy transition; this 

reinforces the importance of getting final energy prices right and minimizing pricing distortions, including 

those due to fiscal policy.3 

Decarbonizing the energy consumed in transport and buildings will be much more difficult than 

decarbonizing electricity because it requires inter alia changing consumer habits, replacing the vehicle 

fleet and heating/cooling systems, and making significant investment in infrastructure. While addressing 

the challenges of climate change, public policy will also be tackling other environmental concerns, in 

particular local air pollution and related health and economic problems. Fiscal policy can play an 

important supporting role in realizing these policy objectives as efficiently as possible. It should at least 

not act as a barrier to their realization.  

In addition to the Introduction, there are four sections to the report and two annexes. Section 2 explains 

the consensus on the key role of electricity for decarbonisation and offers qualified support for that view. 

It illustrates that, to date, electricity has been the central instrument used in the EU to decarbonize the 

energy sector. By way of support for that view, it also summarizes a case study included in Annex 1 

that illustrates the important role played by electricity in the decarbonization of the Swedish economy, 

and the role of economy-wide environmental taxation. 

Section 3 analyses two qualifications to the consensus view. First, it explains how fiscal policy in some 

EU Member States is, or threatens to become, a barrier to the electrification of transport and buildings. 

The review of a German case study illustrates the argument. Second, there is a summary of a case 

study from Annex 2 on the UK debate over the decarbonization of heat. That study illustrates that, at 

least in the UK, there are alternative paths to decarbonizing heat, with electrification competing with the 

                                                      

 
1 On 30 November 2016 the Commission proposed an update to the Energy Performance of Buildings Directive to help 
promote the use of smart technology in buildings and to streamline the existing rules. There are also EC initiatives regarding 
decarbonization in the transport sector, including the óEurope on the move initiativeô that aims, inter alia, to make traffic safer, 
encourage smart road charging, and reduce CO2 emissions, air pollution, and congestion.  
2 Currently, buildings are responsible for about 40% of energy consumption and 36% of CO2 emissions (see óBuildingsô, Energy 

Efficiency, European Commission, https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings). Transport accounts for 

about a quarter of European greenhouse gas emissions (see: óA European Strategy for low- emission mobilityô, Climate Action, 

European Commission, https://ec.europa.eu/clima/policies/transport_en). 
3 óCommission proposes new rules for consumer centred clean energy transitionô, European Commission, 30 November 2016, 

https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition. 

https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
https://ec.europa.eu/transport/modes/road/news/2017-05-31-europe-on-the-move_en
https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings
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greening of natural gas. It raises questions about the limits of fiscal policy and markets when 

governments intervene directly in order to realize their policy goals.  

Based upon the previous sections and public economics, Section 4 proposes a framework of guidelines 

for aligning energy sector fiscal policy with the objectives of decarbonization and improved air quality in 

individual EU Member States. It emphasizes that fiscal policy for the energy sector should distort the 

economy as little as possible, correct distortions by internalizing environmental externalities (such as 

CO2 emissions), be neutral with respect to the options for achieving environmental objectives, and be 

part of a comprehensive fiscal reform that is sensitive to the distributional consequences of reform as 

well as its efficiency properties.  

The final section draws conclusions and recommends that the guidelines be used to review and reform 

fiscal policy in individual Member States, especially those where such policies appear to be acting as a 

barrier to decarbonization. The emphasis is on creating a level fiscal playing field that provides the 

signals needed to promote low-carbon investment and innovation.  

Three caveats are in order on the scope of the report.  

¶ First, the emphasis here is on fiscal policy to reduce CO2 emissions, with reduced air pollution and 

improved health referred to as co-benefits of decarbonization. As just mentioned, the guidelines for 

fiscal policy in Section 4 touch on the taxation of CO2 and other environmental externalities. 

However, fully addressing these other pollutants goes beyond the scope of this report.  

¶ Second, this report does not begin to consider all the relevant technologies ï electric and others ï 

that could play a role in the clean energy transition. Rather, it focuses on what appears to be an 

important tension between fiscal policy and the consensus view that supports electrification of 

transport and buildings.  

¶ Third, this report stays mainly at an EU level, drawing on a few national case studies to illustrate 

the challenges and possible answers. Detailed country studies are needed to draw conclusions 

about fiscal policy reform in each. 

The intention is to address these other issues in future research.   
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2. Electricity and the consensus view  

 

2.1 The consensus view 

The consensus among most policy makers and experts is that decarbonization of energy depends 

heavily on electricity. As an illustration of this consensus, the Energy Transitions Commission (ETC) 

recently set out this approach as the critical step in a global strategy for decarbonization:  

Energy transition 1 ï decarbonization of power combined with extended electrification could account for 

the largest share of emissions reductions between now and 2040. (ETC 2017, page 15). 

The ETC strategy identifies other elements. They include: decarbonizing activities that cannot be 

electrified cost effectively, for instance agriculture, some industries and certain transport modes; 

improved energy productivity; and carbon sequestration. Nevertheless, the ETC approach reflects the 

consensus that electricity is the most important element in the strategy for decarbonizing energy. The 

strategy first involves a switch from fossil fuels to renewables in the generation of electricity. ETC (2017) 

argues that by 2040 intermittent renewables could reach 45 per cent of the global power mix, with other 

zero-carbon power sources representing about 35 per cent and unabated fossil fuels the remaining 20 

per cent. The second element of the transition involves extending electricity to a wider range of 

economic activities. The ETC scenario suggests that 10ï20 per cent of all fossil fuels use could be 

eliminated on a global scale by 2040 and that the initial opportunities are greatest in light vehicle 

transport and building heat services.  

For the EU to meet its own political target for 2050, the European Commissionôs Energy Roadmap 2050 

(EU 2011) suggests an almost complete elimination of emissions from electricity, together with a partial 

electrification of transport and heating.4  

The case for the consensus view can be made by reference to five arguments: political attractiveness, 

technical feasibility, economic feasibility, the óno-regretsô strategy, and environmental co-benefits.   

2.1.1 Political attractiveness   

First, the concentration of a significant share of CO2 emissions in a relatively small number of power 

stations makes it relatively easy for governments to target and reduce emissions in the electricity sector. 

This also helps to explain why the costs of managing a carbon tax, or the EU Emissions Trading System 

(ETS), are significantly lower than managing other important tax sources, such as income tax and VAT. 

Consumers are also unaware of the impact of the EU ETS on prices. These features will facilitate further 

decarbonization of electricity. 

Second, the falling cost of both renewable energy and batteries weakens political opposition to 

decarbonization. This is partly due to the falling costs of the technology, but also to the use of 

competitive mechanisms (such as auctions). Other technologies will be required to provide short-term 

and longer-term backup for intermittent renewables. However, the trend is clearly away from coal in the 

power sector in the EU, especially in western Europe, with a number of countries phasing out coal.5 

Natural gas will continue to play a role in some countries, mainly as a backup to intermittent renewables 

until less expensive alternatives exist. 

Third, governments at most levels now consider renewable energy and the electrification of transport 

as an attractive option because of the co-benefits for job creation, the development of new businesses 

                                                      

 
4 ó2050 low carbon economyô, Climate Action, European Commission, https://ec.europa.eu/clima/policies/strategies/2050_en. 
5 There are many reasons why coal is being phased out in some countries; these include increasingly stringent EU emission 

performance standards, a perception that carbon capture and storage technologies are not economic (especially with low 

prices for CO2 emissions), and the absence of financial market support for investment that could be stranded soon after a plant 

has been built. 
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with global markets, and the potential to improve air quality and health (a topic picked up again later in 

this section). 

Fourth, there is a geopolitical reason for EU countries to support the decarbonization of electricity and 

the electrification of transport and heating. Reliance on locally generated renewable power reduces 

dependence on imported fossil fuels. It also implies a lowering of pressure on the balance of payments 

of most EU Member States.6 By contrast, in the USA, the abundance of fossil fuels ï notably low-cost 

shale gas ï makes renewable power less important in terms of geopolitics. 

Although there is growing political consensus for the use of clean electricity (especially renewable 

power) as the main energy vector for decarbonization, political support is not unconditional. Some 

consumers are willing to pay a premium for renewable energy, but most are concerned about the level 

of prices. In many countries, consumers pay much higher bills to subsidize decarbonization. In some, 

consumers actively participate in the decarbonization process and can benefit directly from it ï for 

instance through self-generation that may lower their bills. In other countries, especially where 

renewable electricity is large in scale and at grid-level, consumers pay higher bills but are not actively 

involved. Looking forward, the electrification of heating for existing buildings may involve a change in 

the consumer experience, in addition to significant investments both by the consumer and the local 

distribution company. These changes and higher prices will encounter consumer resistance. The 

electrification of heat and transport will also meet resistance from the suppliers of fossil fuels.  

In short, there has been political support for decarbonization of energy via the electricity sector but there 

are barriers ahead, especially where consumers see no direct benefit and where the opposition from 

vested interests is strong. Fiscal and other policies should encourage efficient decisions in order to 

minimize the cost of meeting environmental objectives. 

2.1.2 Technical feasibility 

Decarbonization of electricity is technically feasible due to the availability of alternative proven low-

carbon generation technologies, demand-side energy resources, and the fact that different energy 

resources can all be despatched in an integrated electricity system. These alternative technologies are 

increasingly capable of behaving like conventional generation facilities in that they are able to forecast 

their own production and participate in grid services. For the time being, conventional flexible capacity 

is still needed to operate the system. However, in the future, storage, interconnections, distributed 

generation, and demand response will reduce the need for conventional generation. 

Another factor that makes decarbonization of electricity feasible is that the same companies are able 

to generate electricity from different sources and can progressively decarbonize their own generation 

mix. 

Commercially available technologies also exist to support the electrification of transport (electric 

vehicles, for example) and of buildings (heat pumps or district heating, among other technologies). 

There are proven non-electric alternatives for transportation and heating, for instance using natural gas 

and renewable gas. The advantage of natural gas over oil is related to the reduction in local pollutants, 

notably NOx and particulates. However, unless the CO2 emissions of gas are being captured and used 

or stored, there will be limits to the role that natural gas can play in transport or buildings if the EU is to 

meet its 2050 targets. Hydrogen-based networks could also aid the foundation of decarbonized heat 

and transport sectors, but support for hydrogen would require a major political and investment decision, 

                                                      

 
6 The reduced vulnerability to imported fossil fuels is one of three main reasons identified in EC (2007) for pursuing 

decarbonization. óMeeting the EUôs commitment to act now on greenhouse gases should be at the centre of the new European 

Energy Policy for three reasons: (i) CO2 emissions from energy make up 80% of EU GHG emissions; reducing emissions 

means using less energy and using more clean, locally produced energy, (ii) limiting the EUôs growing exposure to increased 

volatility and prices for oil and gas, and (iii) potentially bringing about a more competitive EU energy market, stimulating 

innovation technology and jobs.ô (Communication from the Commission to the European Council and the European Parliament 

ï An energy policy for Europeô, 10 January 2007, http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52007DC0001) 
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and a clear improvement of its economics. Nevertheless, electricity will compete with other low-carbon 

technologies. 

2.1.3 Economic feasibility 

The economics increasingly favour further decarbonization of electricity and could also favour the 

electrification of transportation and heating. Financial markets and energy companies are certainly 

pointing in the direction of decarbonization.7 

With the rapid decline in the costs of renewable power and storage technologies, the political 

commitment to renewable power is easier to maintain and there is a growing conviction that the future 

of electricity will be renewable. Investors in power stations running on fossil fuels face the risk of 

stranded assets, and this is increasingly being factored into investment decisions. The latest 

recommendations from the Financial Stability Board on the disclosure of climate-related financial risks 

are a reflection of investorsô (and Central Bankersô) growing concern about assets being stranded as a 

result of competitive, consumer, or policy limits on the use of fossil fuels.8  

In energy markets, networks are key to the economics of decarbonization. Existing electricity networks 

allow decarbonization of electricity through the replacement of fossil-fired generation by renewables, 

and enable the backing up of intermittent wind and solar generation. These same electricity networks 

can be used (and developed) to electrify heating and transport. Furthermore, the existing electricity 

networks permit a modular approach to electrification. However, investments in networks are needed 

to accommodate renewables, especially at low voltage levels.  

Furthermore, there are non-electric zero-carbon energy sources ï such as renewable gas or hydrogen 

ï that may be more economic in some areas. In particular, one should not underestimate the potential 

cost of electrifying heat in areas with a high penetration of natural gas for heating and with little if any 

district heating. In the UK, for instance, extensive electrification of heat would be extremely expensive 

and may be economically less attractive than the greening of natural gas and the continued utilization 

of the natural gas network.9 Again, networks are probably the key economic determinant of what will be 

the most efficient way to decarbonize end markets; in some cases electricity will compete with other 

networks. 

2.1.4 óNo-regretsô strategy 

There is debate about whether GHG emissions will fall if electrification occurs before electricity is more 

fully decarbonized. The case for early electrification is based on there being óno regretsô: that emissions 

would fall now, with the current mix of generation. Furthermore, waiting longer risks the locking in of 

carbon-intensive activities.  

The no-regrets case is easiest to make with regard to electric vehicles. The European Electricity 

Industry Association, Eurelectric, makes the case. 

In the transport sector, switching to electricity is already a no-regret option for reducing GHG emissions 

today. When calculating the indirect GHG emissions related to the production of electricity, using todayôs 

average European electricity mix, an EV requiring 10 kWh per 100 km is responsible for less than 50 g 

CO2/km. This represents a fraction of the carbon emissions produced by even the most efficient 

conventional cars available on the market today, and significantly lower than the average target under 

current regulation for all new cars of 95 g CO2/km by 2021. In addition, the efficiencies delivered by an 

electric vehicle are three times that of an internal combustion engine (ICE) due to lower heat losses 

during the energy conversion process.10 

                                                      

 
7 óClean Energy Is Trouncing Oil, Gas and Coal in Trump Eraô, Bloomberg, 18 July 2017, 

https://www.bloomberg.com/news/articles/2017-07-18/clean-energy-is-trouncing-oil-gas-and-coal-in-trump-era. 
8 Website of the Task Force on Climate-related Financial Disclosures: https://www.fsb-tcfd.org. 
9 This is addressed in Annex 2 (on the UK heating market, by Malcolm Keay) and in Section 3 of the main report. 
10 óElectrification: a winning strategy for Europeô, The Energy Industry Times, June 2017, Page 13, 

www.eurelectric.org/media/329557/20170604-the-energy-industry-times-electrification-a-wining-startegy-for-europe.pdf. 
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The Eurelectric conclusion is consistent with an article in the Journal of Industrial Ecology (Hawkins et 

al., 2012) which found that electric vehicles powered by the European electricity mix at that time would 

decrease the global warming potential by 27ï29 per cent relative to gasoline vehicles and by 17ï20 per 

cent relative to diesel vehicles, assuming a 200,000 km lifetime. Even if electric cars required a very 

high 20 kWh per 100 km (instead of the assumed 10 kWh in the Eurelectric example), emissions with 

the current generation mix in Europe would be very similar to the target of 95 g CO2/km, which supports 

the no-regrets conclusion. Furthermore, financial markets, automobile companies, and organizations 

like OPEC and the IEA all clearly anticipate the accelerating penetration of electric vehicles. 

However, in order to draw definitive conclusions about the no-regret strategy, a comparison of life-cycle 

emissions of different technologies, as well as future costs ï under different assumptions about the 

scale of manufacturing, the electricity mix, and many other characteristics ï is required.11 It is also 

necessary to make judgements about future regulatory support for electrification and assumptions 

about future cost trends, notably in relation to battery costs. Suffice it to say here that there are many 

options to consider apart from electric vehicles, such as: fuel cells, the increased use of natural gas and 

biofuels, the replacement of old vehicles, and new technologies that combine improvements in energy 

efficiency of ICE with a higher quality of fuels. There are also alternatives to the electrification of 

buildings. 

Whether one concludes that electrification is a óno-regretsô, or a ólow-regretsô strategy, it is clear that 

fiscal policy should not actively discourage electrification. It is also worth re-emphasizing the risk of 

locking in the carbon intensity associated with conventional ICE vehicles, natural gas vehicles, and 

heating systems that rely on fossil fuels.  

2.1.5 Environmental co-benefits and costs 

Electrification also produces co-benefits with respect to pollution related to the combustion of oil 

products. The EUôs urban population is currently exposed to unacceptably high levels of air pollution 

from road traffic, including fine particulate matter (PM2.5), nitrogen oxides, and ozone, causing serious 

health problems and related costs.12 The example of diesel illustrates the importance of dealing with all 

of the relevant contaminants, not just CO2. Although diesel engines are more efficient than petrol 

engines (and emit less CO2), they emit higher levels of air pollutants, in particular nitrogen dioxide and 

fine particulates. A switch to electric vehicles is one way to reduce these emissions. 

However, Hawkins et al. (2012) also points to the significant increases in human toxicity, freshwater 

eco-toxicity, freshwater eutrophication, and metal depletion that are largely due to the electric vehicle 

supply chain. A reduction in the environmental impact of electric vehicles therefore requires not only 

further decarbonization of electricity, but also reductions in the impact of the vehicle production supply 

chain. Fiscal policy should be aligned both with decarbonization and these wider environmental 

objectives. 

There are many policies for improving local air quality. These include fiscal policy, good low-carbon 

public transport, limiting access (through prices or otherwise) for vehicles to the city centre, the provision 

of bicycle lanes, and urban design facilitating low-carbon mobility. These policies should be in 

alignment. 

 

2.2 The evidence to date13 

Electricity has played a central role in the EUôs decarbonization strategy to date. Since 1990, GHG 

emissions in the EU have decreased by over 1,300 million tonnes of CO2 eq. (Figure 1). The EU emitted 

                                                      

 
11 See, for instance, the following study that refers to US conditions: óU.S. DRIVE Releases Cradle-to-Grave Analysis of Light-
Duty Vehiclesô, Office of Energy Efficiency & Renewable Energy, 9 June 2016, https://energy.gov/eere/fuelcells/articles/us-
drive-releases-cradle-grave-analysis-light-duty-vehicles. 
12 See Eurelectric (2017) for a summary of the studies that address local pollution and health impacts of pollution. 
13 Most of the data in this sub-section is from EEA (2016a). 

https://energy.gov/eere/fuelcells/articles/us-drive-releases-cradle-grave-analysis-light-duty-vehicles
https://energy.gov/eere/fuelcells/articles/us-drive-releases-cradle-grave-analysis-light-duty-vehicles
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4,282 million tonnes of CO2 eq. in 2014, 24 per cent less than in 1990. The reasons for declining 

emissions include the decoupling of economic growth and emissions; the economic recession of 2008ï

14; lower carbon intensity of energy, notably due to the increased penetration of renewables and the 

switch from coal to gas; and lower conventional primary energy intensity. In absolute terms, the largest 

emission reductions occurred in the energy combustion sector, in particular from industry and electricity. 

The absolute reductions from electricity are especially evident in the period after 2008, which coincides 

both with an economic recession and with the accelerated penetration of renewable power. 

Figure 1: Total EU-28 CHG Emissions excluding LULUCF14, 1990-2014 (ktC02 eq.)  

 
Source: EEA (2016a), page 10.  

Note: the solid red curve is the level of emissions and the green dotted line is the trend over the period. 

 

Figure 2 reflects the importance of electricity to the overall reduction in GHG emissions between 1990 

and 2014, especially after 2008. Energy supply (electricity and centralized heat) is the largest emitter 

of GHG and, with annual reductions of 346 million tonnes equivalent, is second only to industry in 

absolute GHG emission reductions since 1990. These reductions reflect improved transformation 

efficiency (lower heat production and higher electricity production), lower carbon intensity of fuels 

(related to the shift from coal to gas), and a substantial increase in the share of renewables. The 

category of energy supply obscures somewhat the emissions from electricity since the latter are 

combined with emissions from centralised heat. Eurelectric estimates that the carbon intensity of 

electricity generation fell by 35 per cent between 1990 and 2014 and that in 2015, 56 per cent of 

electricity generation was carbon free (27 per cent nuclear and 29 per cent renewable).15 There is still 

significant potential to reduce GHG emissions in electricity, notably through the phasing out of coal-

fired generation and the further penetration of renewables. Another important point to note in Figure 2 

is that, contrary to other big sectors, transport has been increasing its emissions in the last few years. 

After the economic crisis, people are starting to travel more and to buy bigger cars. 

 

 

 

                                                      

 
14 LULUCF refers to Land Use, Land-Use Change and Forestry. 
15 óElectrification of society ï A Bright Future for Europeô, Kristian Ruby Secretary General, Eurelectric, 
www.eurelectric.org/media/323030/ruby.pdf. 
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Figure 2: GHG Emissions by sources EU-28, 1990-2014 

 

Source: EEA (2016a) page 17. 

 

Figure 3 reveals why CO2 emissions have fallen in the power sector: declining demand, falling output 

from coal and gas and, in particular, rising output from renewable power. It is important to stress that 

the EU target for renewable energy ï that renewables account for 20 per cent of final energy demand 

by 2020 ï refers to demand for all sources of energy, not just electricity. Yet electricity has been, and 

still is, the main vehicle for achieving the target. 
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Figure 3: EU Power generation 2010ï16 (TWh) 

 
Source: Sandbag (2017) page 7. 

Apart from electricity, annual emissions related to energy used in the residential sector (in heating and 

cooling, for example) also decreased over the period 1990ï2015, mainly due to efficiency 

improvements associated with better insulation and building standards, and lower carbon intensity of 

fuels. It is not possible from these data to determine the trend for GHG emissions from residential, 

commercial, and industrial buildings. However, GHG emissions from buildings still amount to about 35 

per cent of EU GHG emissions.  

On the negative side, CO2 emissions from road transportation increased by 124 million tonnes between 

1990 and 2014. They rose steadily from 1990 to 2007, then fell during the recession but have been 

rising again since 2013. Despite increases in efficiency and declining carbon intensity of fuels, road 

transport in the EU still represents about a third of CO2 emissions in sectors not covered by the EU 

ETS, and transport overall accounts for about 25 per cent of GHG emissions.   

In sum, over the period 1990ï2015, electricity has played a major role in European decarbonization, 

whereas transport based on petroleum products has contributed to a higher absolute level of GHG 

emissions. Looking forward, it will be necessary to continue decarbonizing electricity, but the greater 

task ahead is to decarbonize transport and buildings.  

 

2.3 Sweden16 

The Swedish case involves almost complete decarbonization of electricity, significant decarbonization 

of heating, good potential for decarbonization of transport, and a successfully growing economy. 

According to the latest statistics (2014) from the International Energy Agency (IEA, 2017), the average 

Swede releases 3.86 tonnes of carbon dioxide (COϜ) per year into the atmosphere, compared with the 

OECD Europe average of 6.05 tonnes and the US average of 16.22 tonnes.17   

It is worth understanding the reasons for this success story and identifying the relevant policy 

mechanisms that have supported decarbonization of energy in Sweden. 

                                                      

 
16 See Annex 1 for the case study on Sweden by Klaus Hammes. 
17 These data refer to emissions from fossil combustion. 
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2.3.1 Overview of decarbonization and political motivation 

First, Swedenôs electricity sector has been decarbonized for many decades. This is largely due to the 

availability of hydro resources. It also reflects a geopolitical decision to develop nuclear power in order 

to reduce reliance on imported oil, following the oil crises of the 1970s. As a result, hydro and nuclear 

each account for close to half of Swedenôs electricity generation. Although Sweden announced its 

intention to rely 100 per cent on renewable electricity in 2040, the country has not made a decision to 

shut its nuclear plants and has left open the option of building new ones without government subsidies. 

In any case, the country has decided that electricity will be fully decarbonized by then and that there 

will be sufficient decarbonized electricity to virtually eliminate the use of fossil fuels in transport and 

buildings. Although the original political motivation for decarbonization was geopolitical, environmental 

policy concerns have been an important policy motivation for many years. 

Second, the heating market was, to a large extent, decarbonized before 1990, largely as a result of the 

use of low-carbon electricity from hydro and nuclear, and also because of some decarbonization of 

district heating. Combined Heat and Power (CHP) became the dominant source of district heating, 

which is now the market leader in the Swedish heating market. Since the 1990s, the government has 

continued to promote district heating and CHP, which now relies very heavily on biofuels. Again, 

geopolitics was the initial motivation for decarbonizing heat, but environmental concerns have motivated 

significant further decarbonization. 

Third, for the reasons already mentioned, fossil fuels now play a marginal role in the economy, mainly 

for transport. The government has also adopted a plan for the decarbonization of transportation. 

Figure 4 illustrates Swedish energy use by carrier, reflecting the increase in electricity, biofuels, and 

district heating and the decline of petroleum products.  

Figure 4: Total energy use in Sweden by energy carrier (1970ï2016) 

 

Source: Energimyndigheten, Energiläget i siffror 2017, 2017. 

 

 

 














































































