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Highlights 

• Substantial change to the physical 

infrastructure of the EU’s energy system is 

required for decarbonisation. 

• Non-carbon pricing instruments have had a 

substantial impact in the early phase of this 

transition. 

• Carbon pricing will be important, but the 

extent and profile of its impact is highly 

uncertain, and limited in some sectors. 

• A broad policy mix, spanning market-based, 

technology/regulatory and behaviour-

focussed instruments, is required. 

 

What is required by 2050? 

The EU’s target of an 80% reduction in GHG 

emissions by 2050 (from 1990 levels) calls for 

a deep, rapid transformation of the energy 

system1. In the power sector, CO2 intensity 

must drop from around 350gCO2/kWh at 

present, to a maximum of around 

10gCO2/kWh by 2050. In parallel, increasing 

electrification of energy services could mean 

up to a 50% increase in demand, meaning a 

doubling of existing generation capacity, 

provided mainly through renewables.  

 

Other technologies yet to be commercialised, 

such as CCS and energy storage, may also 

play a substantial role in both the power and 

industrial sectors. Around 80% of residential 

properties likely to be present in 2050 already 

                                           
1 The derivation of these values is detailed in: Drummond, 
P (2015) Policies to Deliver a Low Carbon Energy System 
in Europe, London, University College London. 

exist, from which energy savings of at least 

20% of current consumption levels will be 

required (with a higher proportion of CO2 

reductions), meaning a strong push to 

improve energy efficiency. Most new buildings 

will need to be zero net emitters. In road 

transport, a substantial switch to electric and 

other low-carbon vehicles, for both passenger 

and freight transport, must be realised.  

 

Ambitious, well-designed policy instruments 

must drive such transformations2. The 

research project CECILIA20503 is tasked with 

examining the existing climate policy 

landscape in the EU, including its impact, and 

proposing policy pathways to 2050. This brief 

distils some of the lessons learned from this 

project. 

 

What has carbon pricing achieved 

so far? 

Carbon pricing is often put forward as a 

panacea in the economics literature for 

curbing ‘excessive’ CO2 emissions. The 

principal instrument for carbon pricing in the 

EU is the EU ETS4. The varied history of the EU 

ETS is well known; initial average prices of 

€20-25/tCO2 were achieved in the first year of 

operation (2005), before decreasing to nearly  

                                           
2 Other ‘enabling’ infrastructure, such as electricity grid 
expansion, hydrogen and CO2 pipelines, etc. will also be 
required, but are outside the scope of this report. 
3 EU FP7 Grant No: 308680. 
4 Covering the power generation and industry sectors, and 
~45% of total EU GHG emissions (~55% CO2). 
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zero by the end of Phase 1 (2007), in reaction 

to allowance oversupply and the inability to 

bank for compliance in future Phases. Prices 

initially recovered to previous highs at the 

start of Phase 2 (2008), before slowly 

declining largely in response to the global 

financial crisis reducing demand for EU ETS 

sector outputs (and associated emissions), 

stabilising at below €10/tCO2 from late 2011 

onwards, with some volatility5. 

 

It is likely that EU ETS-induced abatement 

peaked, in line with prices, in 2005 and 2008, 

with evidence suggesting that CO2 emissions 

from EU ETS sectors in 2008 would be 1-3% 

higher in most Member States, in absence of 

the EU ETS6. However, it is equally likely that 

very little to no abatement was induced when 

prices were near zero in 2007. On an EU wide 

scale, it appears that the vast majority of 

abatement achieved by the EU ETS since its 

establishment has been through fuel-switching 

from existing coal to existing gas capacities in 

the power sector, particularly in Germany and 

the UK5, rather than the installation of 

renewables or efficient technologies in 

industry. As a result, the EU ETS has thus far 

produced little or no long-term infrastructure 

                                           
5 Agnolucci, P. and Drummond, P. (2014) The Effect of 
Key EU Climate Policies on the EU Power Sector, London, 
University College London. 
6 Meyer,B. and Meyer, M. (2013) Impact of the Current 
Economic instruments on Economic Activity, Osnabrück, 
Gesellschaft für Wirtschaftliche Strukturforschung 

change (although some national level carbon 

pricing may have had some effect7). 

 

What could carbon pricing achieve 

in the future? 

Multiple values and trajectories for carbon 

prices needed to deliver decarbonisation have 

been produced by numerous modelling 

studies. From such studies, projected values 

commonly centre between €357-75/tCO2 in 

2030, and €250/tCO2 in 20501.  

 

From a techno-economic perspective, what 

could be achieved? Figure 11 provides an 

example of changes to the levelised cost of 

electricity for different technologies under a 

€250/tCO2 carbon price. It is clear that under 

the assumptions given8, coal becomes clearly 

uneconomic, whilst unabated gas remains 

competitive with offshore wind and solar PV, 

with onshore wind and nuclear the least-cost 

options. However, various issues complicate 

this picture. The carbon price illustrated is that 

for 2050; if an approximately linear price 

increase is assumed, the carbon price burden 

will be much less prior to 2050, for example in 

2040.  

 

                                           
7 COM(2014) 15 Final 
8 Projected data for 2019 start date in the UK. For more 
information, see Footnote 1. 

Figure 1 - Levelised Cost of Electricity in 2050 with €250/tCO2 carbon price 
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The modelling also assumes carbon price 

stability and predictability. As discussed 

above, this may be highly difficult to achieve, 

particularly under a cap-and-trade system 

without substantial price management 

mechanisms. Additionally, fuel prices fluctuate 

frequently (particularly coal and gas), and 

capital cost developments are difficult to 

predict far in advance (particularly for less 

mature technologies). These factors are also 

likely to vary relatively substantially across 

Member States. In the case of CCS, it is not 

clear whether the technology will in fact be 

available at all9. 

 

Taking first the example of fuel prices; 

weighted-average petrol and diesel prices 

across the EU between January 2005 and 

January 2015 were €1.37/l and €1.24/l, 

respectively. A €75/tCO2 carbon price in 2030, 

when the transition from such fuels must be in 

full swing, would add an additional 15% to 

these prices1. The evidence suggests that in 

the EU, whilst changes in fuel prices (by any 

driver) influences travel demand, it has little 

influence in vehicle choice. Capital costs, in 

particular, play a much more significant role, 

even with favourable total cost of ownership 

                                           
9 Other aspects, such as electricity market design, will 
also play an essential role. 

values10. Additionally, company car taxation 

arrangements in many Member States allow 

for the fuel costs to be borne by the employer 

rather than the vehicle user (and be VAT-

deductible), reducing or removing the 

incentive to purchase a more efficient vehicle, 

and to reduce travel demand1. 

 

Underlying price volatility adds further 

complication. Figure 21 illustrates the variation 

in EU petrol diesel prices between 2005 and 

2015, around the average values above. The 

differential between peak and trough prices 

over this time, largely driven by oil price 

variations, was large enough to have fully 

counteracted the addition of a carbon price at 

values even substantially higher than that 

suggested by 2030. To compound this issue, a 

significant proportion of fuel prices are taxes 

and duties (over 50% for petrol in most 

Member States), much of which may be 

reduced in order to compensate for an added 

carbon price, further reducing its potential 

impact1. In other words, a carbon price alone 

on fuel could have limited impact on the 

necessary transition of the transport sector. 

 

                                           
10 Drummond, P. (2014) Understanding the Impacts and 
Limitations of the Current EU Climate Policy Mix: 
Synthesis and Conclusion, London, University College 
London 

Figure 2 - Weighted-Average EU Petrol and Diesel Prices (2005-2015) 
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Similar issues may be found in other sectors. 

For example, the landlord-tenant dilemma 

may prevent a carbon price on heating fuels 

from stimulating increased energy efficiency 

(e.g. insulation) or the use of low-carbon 

heating technologies (e.g. heat pumps), as 

tenants are unable to install such items 

themselves, and the landlord, who usually 

does not pay the energy bills, is not 

incentivised to invest. 

 

What have other policy 

instruments achieved? 

Alongside carbon pricing, other instruments 

may broadly be categorised as ‘technology-

based’ (regulatory) and ‘behaviour-based’, 

both of which (but particularly the former) are 

present. 

 

The Renewable Energy Directive, a key 

regulatory measure, requires that all Member 

States achieve a certain level of renewable 

energy as a proportion of their total energy 

consumption by 2020. Although these targets 

are not exclusive to electricity, all Member 

States (except Latvia) currently provide 

subsidies (or various forms) for the 

deployment of renewable electricity, to 

achieve these targets. The evidence suggests 

that such subsidies are almost entirely 

responsible for the increase in renewable 

electricity across the EU over recent years5, 

from around 3% in 2003 to around 15% in 

201311. Similarly, regulations on the CO2 

intensity of passenger cars, introduced in 2009 

to replace a system of largely ineffective 

voluntary agreements, is likely the key driver 

behind the fleet-average reduction of new car 

CO2 intensity from 170gCO2/km in 2001, to 

127gCO2/km in 2013 - ahead of the regulatory 

target of 130gCO2/km by 20151. However, 

there is a recognised gap in fuel consumption 

and CO2 emissions between the real-world 

performance of vehicles and laboratory tests 

                                           
11 Excluding hydropower (Source: EUROSTAT) 

upon which regulatory compliance is based. 

While in 2001 the discrepancy was around 

8%, by 2013 it had increased to around 31% 

for private cars, and as much as 45% for 

company cars12. 

 

In the buildings sector, the Ecodesign 

Directive, which places minimum energy 

performance standards on energy-using and 

energy-related products used in buildings 

(from heating and cooling equipment, to 

lighting and appliances), is projected to have a 

substantial impact on the energy consumption 

of buildings over time. By 2020, it is estimated 

that energy consumption equivalent to 14% of 

2009 residential consumption would be 

prevented13. However, a non-compliance rate 

of 10-20% has been estimated, largely due to 

Member States failing to dedicate necessary 

resources to monitoring and enforcement14.  

 

Although Member States are required to 

ensure that all new buildings constructed from 

2021 are ‘nearly-zero energy’, current 

standards in many Member States are already 

poorly enforced, with compliance often found 

to be relatively low1. Similarly, of the 17 

Member States that have, or are planning to 

implement, an Energy Efficiency Obligation 

Scheme (EEOS) for compliance with Article 7 

of the Energy Efficiency Directive15, at least 8 

have major credibility issues – despite analysis 

                                           
12 ICCT (2014) From Laboratory to Road: A 2014 Update 
of Official and ‘Real-World’ Fuel Consumption and CO2 
values for Passenger Cars in Europe 
13 CSES and Oxford Research (2012) Evaluation of the 
Ecodesign Directive (2009/125/EC), [Online] 
http://ec.europa.eu/enterprise/dg/files/evaluation/cses_e

codesign_finalreport_en.pdf 
14 Drummond, P. (2013) Review of the Existing 
Instrument Mix at EU Level and in Selected Member 
States – The European Union, London, University College 
London 
15 Art.7 requires Member States implement an EEOS, in 
which energy suppliers must achieve the equivalent of 
average annual cumulative savings of 1.5% of total sales, 
by volume, of average total energy sales across 2009-
2012 (or other measures that achieve equivalent savings). 
Transport and EU ETS installations may be excluded1. 
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projecting that such instruments will achieve 

around 40% of the energy savings required16.  

 

Major behaviour-focussed instruments have 

largely centred on product labelling, 

particularly of buildings, energy-using 

products and cars, to highlight energy 

efficiency or CO2 intensities, with the objective 

overcoming information deficits and shifting 

demand to more energy and CO2 efficient 

options. The evidence suggests that such 

instruments have thus far had relatively little 

impact in influencing consumer choice, for 

three reasons. First, under- or non-

implementation and a lack of compliance with 

requirements. Secondly, varied or relatively 

ineffective design (e.g. unclear or doesn’t 

provide the most effective information to the 

target audience). Thirdly, aspects such as 

capital costs or the availability of certain 

features, may often be more important than 

energy or CO2 efficiency1. 

 

What could other policy 

instruments achieve in the future? 

Technology-based instruments could be made 

progressively more stringent, amended to fix 

existing failings where possible, and applied 

more widely (or in the case of subsidy 

instruments also more generous), to 

potentially induce a substantial shift to 

efficient, low-carbon technologies and 

practices across the economy. New 

instruments could also be introduced. For 

example, CO2 intensity limits on power 

generation may prevent the construction of 

new, unabated coal-fired capacity, regardless 

of other considerations (as in the UK), 

reducing the possibility of creating new 

stranded assets in for the future. The 

                                           
16 Rosenow, J., Forster, D., Kampman, B., Leguijt, C., 
Pato, Z., Kaar, A-L., Eyre, N. (2015) Study Evaluating the 
National Policy Measures and Methodologies to Implement 
Article 7 of the Energy Efficiency Directive, Didcot, 
Ricardo-AEA 

 

introduction of certification schemes for 

suppliers of energy efficiency measures in the 

building stock, the lack of which an oft-cited 

barrier to the introduction of such measures, 

may help overcome information asymmetries 

and provide confidence to encourage uptake.  

 

However, if instances of under- and non-

implementation and non-compliance remain 

even at present levels, including ‘technical’ 

compliance, but practical underachievement, 

the full potential of such instruments cannot 

be realised. Whilst these issues can be 

reduced, such as through suitable product 

testing procedures, there are practical limits to 

how far monitoring and enforcement can be 

improved from an administrative and 

resourcing perspective – particularly if certain 

regulations were to be expanded or new 

instruments introduced. 

 

Additionally, regulations or subsidies that 

require or encourage the installation or 

purchase of products or buildings that lead to 

reduced costs may produce a rebound effect, 

further reducing absolute savings achieved. 

Behavioural instruments, such as those 

discussed above, can help to reduce this 

effect. Other options are also available. For 

example, evidence regarding the use of 

‘nudging’, as recently mandated by the Energy 

Efficiency Directive for residential energy 

bills17, is largely positive in producing 

moderate reductions in energy consumption 

through altering behavioural dynamics. 

Similarly, Personalised Travel Planning (PTP) 

has shown substantial promise in encouraging 

a shift towards public transport from private 

cars1. However, instruments targeting 

behaviour generally act to reveal existing 

incentives for behaviour change that were 

previously either hidden or not acted upon. As 

                                           
17 Energy suppliers must publish the average energy 
consumption for households of a similar profile. 



Hot Energy Topic 

July 2015 8 

 

6 

such, they may generally only be as effective 

as the incentive structure permits them to be. 

 

The need for a broad policy mix 

Carbon pricing is often referred to as the 

‘silver bullet’ for tackling CO2 emissions. 

However, it is clear that even if a substantial, 

predictable and broadly applicable price could 

be established in the EU, real-life market 

dynamics and structures mean that the 

theoretical potential of such an instrument 

cannot be easily realised. As such, carbon 

pricing alone cannot be relied upon to deliver 

the level of decarbonisation required. It is 

clear that a policy ‘mix’, which alongside 

carbon pricing includes technology-based (i.e. 

those which actively promote or remove from 

the market specific technologies, or those with 

particular characteristics) and behaviour-

based instruments (e.g. those which employ 

behavioural and psychological insights to alter 

decision making and subsequent actions) - 

forming three ‘pillars of policy’18 - will be 

needed to achieve an effective low-carbon 

transition in a cost-effective and feasible 

manner. This is recognised by the 

Commission’s Communication on the policy 

framework for climate and energy for 20307 

and the recently released 2015 ‘Energy 

Summer Package’19 

 

Whilst a level of political concession and 

negotiation is inevitable in policy making, 

framing and assessing the challenge of and 

potential for responses to decarbonisation 

around the three ‘pillars of policy’ may help 

identify gaps in the policy landscape where 

significant untapped potential may exist. For 

example, the evidence suggests the potential 

for informational and behavioural instruments 

                                           
18 See Grubb, M., Hourcade, J-C., Neuhoff, K. (2014) 
Planetary Economics: Energy, Climate Change and the 
Three Domains of Sustainable Development, Abingdon, 
Routeledge. 
19http://europa.eu/rapid/press-release_IP-15-
5358_en.htm 

is substantially underexploited in some 

sectors20. 

 

This, in turn, may facilitate proposals for well-

coordinated, complementary and dynamic 

policy packages, the individual components of 

which may otherwise be ineffective, high cost 

or otherwise infeasible. Additionally, the need 

for the introduction of concessions that may 

be counter-productive in the long-term, such 

as exemptions and derogations that in some 

quarters may increase or encourage the risk of 

high-carbon ‘lock-in’, may also be reduced. 

This prevents the need for revision in the 

future and increases stability and confidence 

in the long-term decarbonisation ambition. 

For further reading or information, please visit 

www.insightenergy.org  

                                           
20 Drummond, P. (2015) Policies to Deliver a Low-Carbon 
Energy System in Europe: Examining Different Policy 
Pathways, London, University College London 


