CECILIA

050

OPTIMAL EU CLIMATE POLICY B [ —

Choosing Efficient Combinations of Policy Instruments for Lcavbon
development and Innovation to Achieve Europe's 2050 climate targets

Assessing Interaction between
AYaiuNdzySyoda |y
of the current instrument mix

Rl CKAa LINRE280OG KlIa NBOSAGSR TFdzy
’fk * Programme for Research, Technological Development and
* 5k Demonstration under Grant Agreement no. 308680.

Funded by the European Union




AUTHOR(S)

Dr Luis Rey, Basque Centre for Climate Change (BC3).
Professor Anil Markandya, Basque Centre for Climate Change (BC3).
Dr Mikel GmzalezEguino, Basque Centre for Climate Change (BC3).

Paul Drummond, University College London.

With contributions by:

Benjamin Gorlach, Ecologic Institute

With thanks to:

Gjalt Huppes

Project coordination and editing provided by Ecoldgstitute.

Document title laaSaaAiy3a AYyGSNIOGA2y 060SG6SSy Aya
instrument mix

Work Package WP1

Document Type

Date 20 November2013
DocumentStatus Final
Please Cite As Rey, Luis; Markandya, Anil; Gonzéeguno, Mikel; Drummond, Paul, 201

laaSaaAy3a LYGSNIOGAz2y 060SG6SSy Aya
instrument mix. CECILIA2050 WP1 Deliverable 1.3. Bilbao: Basque Cen
Climate Change (BC3), Londbimiversity College London (UCL).

ACKNOWLEDGEME&DISCLAIMER

Thg research leading to these results has received funding from the European UnideNWFPZ012.6-4:
QELIX 2A0Ay3 GKS FdzZAf LRIESY(GALFt 2F §éeBh6ds §ad emissicsi NHzY Sy
reductions targets for 2020 and 205@der thegrant agreement n308680

Neither the European Commission nor any person acting on behalf of the Commission is responsible for the use
which might be made of the following informatioThe views expressed in this publication are the sole
responsibility of the author and do not necessarily reflect the views of the European Commission.

Reproduction and translation for necommercial purposes are authorized, provided the source is
acknowledged and the publisher is given prior notice and sent a copy.

Pagei|! aaSaaAay3d LYGSNIrOGA2Y 06SG6SSy AyaidNHzySyida FyR GKS




Table of Contents

1 Executive summary 5
2 Introduction 8
3 Current instrument mix and its interactions 10
3.1 Carbon Pricing 10
3.2 Energy Efficiency and Energy Consumption 11
3.3 Promotion of Renewable Sources of Energy 12
3.4 Non-CO,; GHG Emissions 13
3.5 Policy Landscape Interactions 14
4 Environmental effectiveness 15
4.1 Carbon Pricing 15
4.2 Energy Consumption and Energy Efficiency 20
4.3 Promotion of Renewable Sources of Energy 28
4.4 Non-Carbon Dioxide GHGs 32
4.5 Instrument mix integration and the efficiency of the overall mix 34
5 Cost effectiveness 45
5.1 The static efficiency 45
5.1.1 The EU ETS 45
5.1.2 Energy taxes 46
5.1.3 Renewable support schemes in electricity production 49
5.1.4 Interactions and the static efficiency of the overall mix 52
5.2 Dynamic Efficiency and the role of uncertainty in the instrument mix 53
6 Feasibility 58
7 Conclusion 62
Pageii| ! 34S84aAy3 LYyGSNIOiGA2y 06S8G68Sy AyaidNdzySyia | yR

iKS



References 66

ANNEX 70

Pageiii| ! 44584aAy3 LYGSNI OGA2zy 0S5G68Sy AyadNdzySyda FyR GKS




LIST OF ABBREVIATEON

CDM
CER
EC
ERU
EU
EU ETS
GHG
Ji
IPPC
PV
RES
RESE
UK

WP

Clean Development Mechanism

Certified Emissions Reduction

European Commission

Emissions Reductiomlds

European Union

European Unioemissions Trading System
Greenhouse @&s

Joint Implementation

Integrated Pollution Prevention and Control
Photovoltaic

Renewable Energy Sources

Electricity from Renewable Energy Sources
United Kingdom

Work Package

SaaAy3d LyYGSNIOGA2Y 08G6S8SSy AyaldNdzySyida

Iy R

iKS



1 Executive summary

The European Union faces the challenge to reduce its greenhouse gas emissions by 80%
below 1990 levelsby 2050 while maintainingts economic competitiveness on global
markets. This requires finding the most effective policy instrument mix that can meet th
objective. In order to define potential pathways towards 2050, the CECILIA2050 project is
AYAGALFEE® adaaSaaAiay3a GKS W2LIAYFEAGEQ 2F GKS
covers three criteria: environmental effectiveness, eeBectivenes and feasibility. This
document focuses on the instrument mix implemented at the EU level, and in a
representative set of eight EU Member States: the Czech Republic, France, Germany, Italy,
the Netherlands, Poland, Spain and the UK.

The EU Emissions Trgdl {2 a0SY 09! 9¢{ 0 Aa 0GdKS YIAYy Ay:
policy to combat climate change. It covers power and heat generation, emaeyysive

industries and, since 2013, commercial aviation. In total, these sectors account for around
45% oftotd 9! SYAadaizyaod ¢KS 9! 9¢{ Aa I WOI LI I
emission reductioh but not a carbon price level. Since 2008, the economic recession has
reduced the demand for allowances and, hence, the carbon price has slumped. Low carbon
prices do not imply that the EU ETS is not achieaingductionin GHG emissions in a cest
effective manner, at least in the shemin. However, the price signal is not in line with the
expected role of the EU ETS in the transition to a¢awbon economyA low carbon price
suggestghat the emission reduction target has become easier to meet and a more ambitious
target might be desirable. A low carbon price also hinders the dynamic efficiency of the
scheme and may induce a technological {otkThe empical evidence suggests that the low

and uncertain carbon price of the EU ETS did not incentivise innovation walton
technology.

The interaction of the EU ETS and other policy instruments may be benefioiproving the
design of the schemewyhile alsocorrecting for market failures and meeétg other policy
instruments (Sijm, 2005). REESsupport schemes, for instance, have been the major incentive
to deploy renewables in electricity generation. Moreover, some instruments, such as the
feedin tariff, have had a positive impact on innovation, particularly in the less mature
technologies. In the promotion of energy efficiency measures, the carbon price set by the EU
ETS may not encourage the adoption of esi$éctive measures due to market failurés.g.
principatagent problem, capital market imperfections). Norarket based instruments (e.g.
energy efficiency standards) are beneficial to implement those measures with an abatement
cost lower than the carbon price of the EU ETS.

' The EU ETS establistaesannual linear reduction of 1.74#hich should be reviewed no later than 2025.
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On the other hand, th interaction of the EU ETS with other instruments is affecting the
functioning of the scheme. Although, when the EU ETS cap was set, the effects of other policy
instruments were considered, they inevitably introduced an element of uncertainty, because
the success of other policiesould notbe predicted. The overachievement on their targets

did not result in lower emissions, but in a lower EU ETS price.

Throughthe promotion of renewable sources of enerdfye current instrument mix has been
successful imncreasing the share of renewabfedhe carbon price generated by the EU ETS
was not high enough to promote renewable sources of energy in electricity generation (del
Rio, 2009). RES support schemes were the major incentive to spur renewables in the EU
especially feedn tariff schemes (e.g. Spain, Germany), which have been more effective than
guota obligations (e.g. UK) (Steinhilber et al, 2011). In 2011, the share of renewable energy in
gross final energy consumption was 13%, which is above thet&nnarget for 2011/2012
(10.7%). Despite this, the economic crisis has affected the reliability of the current instrument
mix and, therefore, further efforts will be needed to reach the 2020 target (ECOFYS et al,
2012). From the static efficiency perspre, the promotion of REE is far from optimal. RES

E schemes have generated very high abatement costs, well above the EU ETS price, affecting
the static efficiency of the instrument mix. Besides, the different abatement costs across
countries and techalogies highlight the economic inefficiency in the promotion of-BES

The instruments implemented to reduce energy consumption and improve energy efficiency
have mainly focused on the building and transport sectors. Over the period-Z00%
primary energ consumption decreased by 3.6% in the EU, which implies energy savings of
5.49%. EC (2011) estimates that undére current scenario, which includes those policies
implemented by December 2009, the reduction in the energy consumption (with respect to
the baseline scenario) would be only about 8.9% in 2020. Further effoet®fore will be
necessary, particularly in the transport sector, which accounts for around 20% of total GHG
emissions andvhere, unlike other sectors, emissions have not decreased <if66. Current
instrument mix has been successful in improving the efficiency of vehicles (e.g. efficiency
standards for new cars, energy labelling ,®@sed vehicle registration tax), but the potential

for additional energy savings is still significaegpecially in the modal shift, which current
policy mix has failed to improve. From the economic efficiency perspective, taxes on
transport fuels are not optimal. Although the carbon content of diesel is higher than of

>The EU aims to get 20% of its energy from renewable sources by 2020

®It can be argued tht RESE support scheme®duced the demand of the emission permits and thus their price.
This may have avoided generating high enough carbon prices to incentive the promotion of renewables.

* Energy savings are accounted #w difference between actuaenergy consumption and projected
consumption
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gasoline, the implicit carbon pritefor diesel is lower in all Member States. In the
Netherlands, for instances, the implicit carbon price of diesel is half of gasoline.

Energy efficiency has also improved in buildings, where direct GHG emissions declined by
15.7% from 2000 to 2011. As irettransport sector, energy efficiency gains might not lead to
proportional energy reductions, because of rebound effects. Energy efficiency can lead to
lower energy demand and, thus, to lower energy prices, resulting in price and income effects.
This cause an increase in energy demand again. Rebound effects are larger when energy
prices are not high enough. Hence, this could be particularly important in countries such as
the Czech Republic, Poland, Spain and the UK, where the implicit carbon price wéiglect

and natural gas for households is zero or nearly zero.

In relation to noRCQ emissions, the current instrument mix has been more successful in
reducing emissions in waste and industry than in agriculture. Some instruments such as
landfill taxes ad the ban of landfilling untreated waste have been effective in reducing CH
emissions. In agriculture, the decline of RG@ emissions have been caused by the
reallocation of agricultural production, the increase in animal productivity and the lower use
of organic and mineral nitrogen fertilizers (Fellmann et al, 2013). Despite the decline in
emissions, generally ne@Q GHG emissions receive little attention by the current
instrument mix.

From the dynamic efficiency perspective, as mentioned above, tkistieg literature
suggests that the EU ETS has not been able to spur innovation in newadban
technologies by itself (del Rio, 2009; Egenhofer, 2011). The low and uncertain carbon price
did not provide asufficiently strongsignal to invest in clearethnology. The implementation

of nonmarket based instruments (e.g. feéd tariff) in the promotion of REE has had a
positive impact on innovation, particularly in the less mature technologies (Johnstone et al,
2010). In the industrial and transport dec, the empirical evidence shows that those
Member States with higher energy taxes encourage more innovation in ewmdfigient
technologies (Aghion et al, 2012). In buildings, it seems that energy prices have not been high
enough to promote innovation rad, thus, energy efficiency standards (e.g. Energy
Performance of Buildings Directive) have been the main drivers of innovation (Noailly, 2012).
The literature also suggests that public R&D financing plays an important role in innovation as
compensation founderinvestment in the private sector (Popp, 2010).

Finally, the feasibility of the current instrument mix is generally high. Although the EU ETS has
0SSy ONRGAOAT SR 0SOFdza$S 2 ¥ ik WARWRT [LINE oLING
little political or public resistance to this instrument. There is no empirical evidence that the

EU ETS led businesses to redtiveir competitiveness and transfer production to other
O2dzy G NASEa oOoWOINb2y fSI{1F3aSQus LI NIfe&Thd ARSR
ecoromic recession has reminded us of the fact that an ETS controls absolute quantities, and

®> The implicit carbon price for energy sources is as the amount of excise tax levied per unit of energy product
divided by the CPeq emissions per unit.
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is not designed to deliver a certain pricEhe EU ETS is not flexible enough to alter the-intra
phase emission cap and keep carbon price high under a newoeatic scenario or lower
abatement costs. This is not necessary a failure of the schermieh has bee designed to
deliver apre-defined amount of absolute emissions in a given year, not to deliver a certain
minimumcarbon price On the one hand, the cotercyclical effect of the EU ETS relieves the
burden on companies in a time of crisis. On the other hand, as mentioned above, a low
carbon price is not in line with the expected role of the EU ETS in the transition to-a low
carbon economy.

The public accapnce of energy taxeg and comparable measures like feedtariffs ¢ is

lower than that of other instruments consideredVhile energyintensive industries are
generally exempted, a small share of the total energy consumption has to bear the majority
of the cost burden, and might generate a disproportionate burden on low income
households. The subsidies to improve energy efficiency and reduce energy consumption (e.g.
financial support for refurbishment of buildings and financial support for replacingaresft

cars) are more accepted by both consumers and producers. They may achieve cost
reductions in the energy bill for some consumers and have a positive impact on the economic
activity of some sectoPs These instruments are, however, subject to a contstancertainty

about the amount of available public funding. The rise of public debts and the increasing
burden on taxpayers may reduce their feasibilifyne support for renewable sources of
energy by the general public is also high. The promotion ofweies has contributed to
reduce energy dependencéhe development of a highly dynamic sector, job creation and
the improvement in local air quality. However, there is an increasing debate about the costs.
In Spain and Germany, where the financial supgortthe RESE has been high, electricity
consumers are facing a rise in their final price. This can gradually reduce the support by the
general public for renewable energy. Finally, in most Member StatesQ®@EHG emissions
receive little attention, epecially in the agriculture sectoProbably his isnot due to a low
public acceptance, but to thénigh transaction costs related to their compliance and
enforcement, which increase the administrative burden.

2 Introduction

The European Union (EU) fathe challenge to move to a competitive lewarbon economy

by 2050. This means that the EU should cut its greenhouse gas (GHG) emissions to 80% below
1990 levels and ensure its economic competitiveness on global markets. The European
Commission (EC) is long at costeffective pathways to meet this objective. The
CECILIA2050 p®jO Kl & &aSid 2dzi poficy ihsRuBngni mik @r achigvingd 2 LIG A
the necessary GHG emissions reduction by 2050. The firsbktap projectis to understand

6Although it is questionable their effect on tlewerall economy.
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the existng European climate policy instrument mix with its effects and limitations.
Therefore, the objective of this report is to provide an initial and qualitative assessment of
the current instrument mix. The analysis is focused on the EU27 itself, and on a
representative set of eight EU Member States: the Czech Republic, France, Germany, lItaly,
the Netherlands, Poland, Spain and the UK.

The optimality of the instrument mix is assessed according to the criteria developed under
Task 1.1 of CECEILIAQD5 The optimality assessment covers three dimensions:
environmental effectiveness, cosffectiveness and feasibility. The environmental
effectiveness values whether the instrument mix is able to bring about the necessary
emission reduction. The cosffectiveness measures the cost associated to the emission
reduction. This criterion includes the capacity to reduce emissions at least cost now (static
efficiency) and over time (dynamic efficiency). The latter refers to the instrument mix
potential to lowerabatement costs in the future. The feasibility criterion indicates the risk
that the policy fails to be adopted as planned and/or to deliver as expected. The GBEMLIA
project will follow a multicriteriatype assessment. Thus, all criteria and theid&e®ffs are
assessed, but there is not an absolute hierarchy among them, this depends on the values and
political priorities involved.

Based on the dimensions of the optimality criteria, the document is organised as follows.
Firstly, the key instrumentsriplemented at the EU level are presenfedhey are divided

into four policy landscapes: carbon pricing, energy efficiency and energy consumption,
promotion of renewable sources of energy and rmarbon dioxide greenhouse gases. It is
discussed how the crent instruments overlap and how well they are integrated in each
landscape and in the overall instrument mix.

In section 4 we assess the environmental effectiveness of the current instrument mix.
Similarly to the previous section, the analysis is iytidivided into the four landscapes.

Thus, we examine the contribution of the EU Emissions Trading System (EU ETS) scheme, the
key instrument of the carbon pricing landscape, to the emissions reduction. Then, it is
assessed how the current instrument nfias contributed to increase energy efficiency and
reduce energy consumption. It is also evaluated the promotion of renewable sources of
energy and the reduction of necarbon dioxide greenhouse gases. Finally, it is assessed the
interaction of the overallinstrument mix and its contribution to reduce GHG emissions,
focusing on four key sectors: electricity generation, industry, transport and buildings.

Section 5analyses the economic efficiency of the current instrument mix from the point of
view of both he static and the dynamic efficiency. The static efficiency is assessed in terms of
how successful the current policy mix is in generating unified carbon prices. We calculate the

"T458FAYAYI (KS 02y OSLI 2F 2LIAYIFfAGES AyOfdRAYy3I LRt A
't SHasS NBTSNI G2 GKS dac¢hk1Ay3a &a6201 2F GKS SEAaGAy3d )
CECILIA2050, for a full descriptiontod tnstruments.
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implicit carbon price emerged from the excise tax on the main energy so(ege<lectricity,
natural gas, gasoline) and the abatement costs implied by the promotion of renewables (e.g.
hydro, wind, photovoltaic). We compare the results with the carbon price generated in the
EU ETS scheme to evaluate the effectiveneghepolicy mix. Then, we analyse how the
interaction between the EU ETS and other instruments induces the innovation Hcalien
technologies which can reduce abatement costs in the future (dynamic efficiency).

Finally, he feasibility criterion isnalysed inSection 6 In addition to the EU ETS, we assess
the feasibility of the current instrument mix in the promotion of energy efficiency,
renewalles and the reduction of ne€Q emissions. The assessment includes aspects such as
the political, legal and admirtrsitive feasibility.

3 Current instrument mix and its interactions

3.1 Carbon Pricing

The two instruments in this landscape are the EU ETS and the Energy Taxation Directive
(ETD). The explicit objective of the EU ETS is the reduction of GHG emissions (j&B)arily
through an Ebide, multisectoral capandtrade scheme. The primary objective of the ETD

is to improve the functioning of the internal market, with secondary objectives of ensuring
greater respect for the environment (although not explicitly througk reduction of GHG
emissions), and to encourage employment through switching taxation from labour to energy
products. It sets minimum tax rates on energy products used in transport, the production of
heat and on the consumption of electricity. As suitte objectives of the instruments do not
directly align, although a proposed revision of the ETD would correct this.

The EU ETS is directly linked to,C#issions (with limited coverage of,® and
perfluorocarbons from certain sectors), whereas the ETiDksed only indirectly to COBoth
instruments have wide sectoral coverage. The EU ETS applies to thedatggroduction of
electricity and heat, and a range of other eneigiensive industry sectors, as well as
aviation. The ETD applies econemigle to the consumption of electricity and motor fuels,
and energy products used in the generation of heat (with exemptions). Products used for the
production of electricity are exempt, alongside possible exemptions for heating in energy
intensive industry ad domestic use, and all energy products used in the agriculture and
international aviation sectors. There is relatively little direct target group overlap between
the two instruments. Although, energwptensive industry is subject to both instruments, as
the ETD concerns direct fuel combustion and electricity consumption, whilst tHETEU
concerns direct fuel combustion and process emissions.

The EU ETS and ETD have a conflicted relationship. Whilst the EU ETS directly incentivises
emissions mitigation, # ETD, through the differential rates it applies to different energy
products, favours the use of carbantensive fuel (especially coal). Whilst this does not cause
PagelO|! aa4S&daAy3a LYyGSNIOlAz2zy 06Si6SSy AyadaNdHzySyida | yR (K¢




direct conflict in the production of electricity, for example, it causes conflict econeidg as

a reduction in the use of coal for electricity production may be counteracted by its
incentivised use for heating in other sectors. The EU ETS, by discriminating against CO
encourages the development and use of foarbon electricity. However, 6hETD does not
discriminate between high and low carbon generation. Whilst this does not directly
counteract the objectives of the ETS, it does not actively support it. The overlapping scope of
the instruments, discussed above, also places double carbsts @m electricity end users

and other selected sectors.

3.2 Energy Efficiency and Energy Consumption

¢KS GKNBS {(Seé& AyailNdHzySyida Ay GKAa flFyRaol LIS
¢ which places annual caps on r&fS GHG emissions on each Member State between 2013
YR HAnunOX FyR GKS 9y Sadieh implemontd kidng Oéasufed NB O
G2 FTOKAS@S | Hm: AYLINROSYSYG Ay SySNHE& STFAO
These three instruments have a mutually supportive relationship. The EU ETS and ESD
complement each other by capping emissions from different gsctdf the economy, to

obligate almost all sectors (except Land Use, Land Use Change And Forestry (LULUCF), and
international shipping), to produce emissions savings. The EED promotes and mandates
energy efficiency measures for energy generators, suppdiedsend users across all Member

States, contributing to the goals of both the EU ETS and ESD. Although, the extent to which
these instruments drive efficiency depends on energy demand in a counterfactual scenario,
greatly impacted by the financial crisisK A f 4G GKS ORyat Ay SRQI Aaé N
9{5 LINPJARSA I WFNIYSH2N] QX HKAOK Ydzaid SYLX
achieve its aims and targets. The remainder of the key instruments identified in this
landscape work to achieve it through encouraging energy efficiency and emission
mitigation in the following sectors:

1 Buildings ¢ The Energy Performance of Buildings Directive (EPBD) contains various
provisions on minimum energy performance standards, energy labelling and the
promotion of renewables in new and existing buildings.

1 EnergyRelated Productg These are products that directly consume energy (e.g. boilers,
white goods), or influence the consumption of energy (e.g. windows and shower heads).
The Ecodesign Directive sets imam performance standards for such products. The
Energy Labelling Directive mandates energy labelling of these products, to allow the
consumer to make an informed choice.

1 Transport ¢ The CQ@ Emission Standards for Passenger Cars regulation places an
obligation on car manufacturers to achieve a tailpipe emission intensity of 130k@GO
by 2015, and 90gG@m by 2020. The CQ.abelling for Passenger Cars regulation obliges
suppliers to display the specific gi@tensity of a vehicle at the point of sale, ifform
consumer choice.
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However, it must be noted that this this is not exclusive, but based simply on key instruments
assessed as part of the CECILIA2050 project. The industrial sector, for example, is subject to
the Integrated Pollution Prevention and @l (IPPC) Directive, which places energy
efficiency standards on a number of industrial sectors. The Ecodesign and Energy Labelling
Directives and CLOEmission Standards and £abelling for Passenger Cars, are mutually
supportive in their respectiveatrget groups. All work to increase the market share of energy
efficient products, and ensure the effective functioning of the internal market. The Ecodesign
DirectiveandCE€9 YA aadA 2y {0l yRINR& aSS] (2 WLHzZKQ (2:¢
standads, eliminating the least efficient products from the market, whilst the Energy
Labelling Directive and GQ 6 St f Ay3d FT2NJ taadSy3aSNJ /I NE NB
market to higher efficiency through awareness raising and information provision,
enouraging purchases of units at the highest end of the energy efficiency spectrum. The
EPBD provides both drivers for buildings, through different provisions.

The ESD is the only instrument discussed which explicitly concerns all six GHGs highlighted in
the Kyoto Protocol (carbon dioxide, methane, nitrous oxide, hydrofluorocarbons,
perfluorocarbons and sulphur hexafluoride), in the sectors it concerns. THeETBSWoncerns
primarily CQ, but also MO and perfluorocarbons to a limited extent, whilst the instrents

for CQ emission standards and labelling for passenger cars impose a direct link tmIgO

The remaining five instrumentsthe ETD, Energy EED, EPBD, Ecodesigctive and Energy
Labelling Directive, concern the use of energy and energy efficiency directly, with a CO
emission mitigation a desired policy impact, but an indirect one.

3.3 Promotion of Renewable Sources of Energy

This policy landscape overlaps simgaintly with the Energy Efficiency and Energy

[ 2yadzYLWaA2y fFyRaAaOlI LIS ¢KS (Se& AyaildNHzySyid Aa
asSsSia 2 IFTOKAS®S | wmx:r» LISYSGNXrdAz2y 2F NBy!
consumption by 2020. It works to laeve this through setting differentiated renewable

energy targets for each Member State, and a number of provisions to help achieve them. The
RED operates alongside the EU ETS and ESD, which set the contextual framework).

As with the EED, the RED holadsexonomywide target and therefore impacts both EU ETS

and ESD sectors, and does so in a largely supportive manner. Whilst both the EU ETS and RED
encourage centralised renewable electricity generation (depending on the Member State and
implementation appoaches and mechanisms), the RED also encourages decentralised
generation under the scope of the ESD (through reducing buiidilaged emissions, for
example). However, the promotion of renewables through the RED does not produce
additional emissions abement than is delivered through the EU ETS and ESD alone
(however, the expected impact of the RED was considered in thesettipg of these
instruments).

The RED has a mutually supportive relationship with the EPBD, thErii€sion Standards
for Passengr Cars and passenger car labelling requirements. The EPBD requires that the
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costeffective use of renewables must be assessed for all new buildings, and is encouraged

for use in renovations. The RED also requires that efforts should be made to consideseth

of renewables when planning and building residential and industrial buildings and areas, but

by 3T' December 2014, Member States should require a minimum level of energy from
renewables in all new buildings (and existing buildings subject to mejoovation), and

AYLIE SYSy(d YSOKIyAaYa (2 Iff26-%EKRAIYSNAE | Quk
provisions support and build upon this minimum renewables criterion. It requires that all new
buildings owned and occupied by public authorities Hy' ®ecember 2018, and by 31
December 2020 for all ne@ dzA f R LINA @I S o0dzZAf RAYy3asx NBIj dzA N
NEYFAYRSNI O20SNBR WOSNE &A3IYATAOlehitsd® o8&
standards for passenger cars aims to promote tke of biofuels in transport that meet the

biofuel sustainability requirements of the RED.

3.4 Non-CQ GHG Emissions

Again, the key instrument in this landscape is the ESD, with the four key instruments acting to
fulfil its targets, as follows:

1 FGas Regulatins ¢ aims to contain, prevent and reduce emissions of maade fgases
listed in Annex A of the Kyoto Protocol through monitoring and reporting requirements,
and the banning of its use in certain products.

71 Landfill Directive¢ aims to prevent damage to man health and the environment
(including the greenhouse effect), from the landfilling of waste. Landfills must meet
prescribed technical standards, and Member States must reduce the levels of methane
producing biodegradable waste in line with stated tasye

1 Nitrates Directive¢ aims at protecting water quality by limiting the use of fertilisers from
agricultural sources through the promotion of good farming practices. Fertilisers contain
nitrates, which oxidise to form JO.

1 LULUCF Accounting Rules Biomass in natural and agricultural landscapes are a
significant GHG sink. Prior to this instrument, emission balances in the Land Use, Land
Use Change and Forestry sector were not accounted for in a standardised manner. This
instrument provides a standardisedonitoring and reporting framework in the EU based
on the international standard developed through the UNFCCC, as a precursor to inclusion
of the net emissions from this sector in overarching emission reduction targets.

The ELETS alsplays a marginal relforthis landscape by capping® emissions from nitric,
adipic and glyoxalic acid production, and perfluorocarbons from aluminium production.
However, the effect of this on the overall policy landscape is negligible. The instruments in
this landscape eerience generally neutral relationships, due to their specific sectoral and
GHG scopes.

However, the LULUCF Accounting Rules supports and is supported by this Nitrates Directive,
as NO emissions from land under grazing and crop management (along wjtar@GCH)),
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must be accounted at the national level. Once LULUCF emissions are considered in
overarching emission reduction targets, this relationship is likely to strengthen. The Nitrates
Directive also experiences a weakly supportive relationship withLer&dfill Directive, with

the latter encouraging the diversion of biodegradable municipal waste from landfill to other
end uses, including compost. This compost is often used in agricultural purposes, reducing
the use of synthetic nitrate fertilisers, heftjg to meet the requirements of the former.

3.5 Policy Landscape Interactions

The two instruments in the Carbon Pricing landscape also fall within the EE&EC landscape.
Broadly speaking, a price on carbon provided by the former landscape provides incentive for
carbon and energy efficiency in the second (however, there are many caveats tpsiiis

as nonfinancial barriers to already casffective measures). This is generally true with the

EU ETS and its relationship with other instruments in the EE&EC dpeddmit the current
design of the ETD produces a conflicting relationship. This description also holds between the
Carbon Pricing and Promotion of Renewables landscape, although the extent to which a
carbon price supports the deployment of renewables dege on the design of specific
renewable promotion instruments (e.g. feed tariffs). Whilst the relationship is relatively
neutral regarding the production of renewable electricity (renewable and fossil fuel sources
electricity have the same minimum ratesder the ETD), the use of renewables in other
sectors¢ such as transport and heatingare discriminated against. Biodiesel, for example,
typically holds a lower energy density than diesel. As the ETD currently taxes both
commodities at the same rateased on volume, biodiesel experiences a higher tax burden
per unit of energy.

The functioning of the instruments in the EE&EC and Promotion of Renewables landscapes
are highly supportive, due to interactions which have been discussed. Additionally however,
national Renewable Energy Action Plans under the RED must consider planned and pre
existing energy efficiency measuresncluding those introduced under the EED (enacted in
2012¢ after the RED in 2009). This support is reciprocal; the EED requiresstakation of

smart meters in new buildings and those undergoing significant refurbishment (also
WSy O2dzNF 3SRQ dzy RSNJ 6 KS 9t .50 6KAOK Syl ofS
This has obvious benefits for the RED, which also provides guaraateeds to the grid for
renewable installations, alongside mandating the development of transmissions and
intelligent grid infrastructure to enable the management of increasing centralised and
distributed renewable electricity generation.

There is a larggl neutral relationship between the EE&EC and &y GHG landscapes.
Aside from the overlap with other landscapes delivered by the EU ETS and ESD however, a
key relationship is between the Ecodesign and Energy Labelling Directives,-@Gasl F
Regulations. & products, such as awonditioners and refrigeration equipment, are
regulated by all three instrumentsand are supportive in reducing the environmental impact

of these products. Proposed amendments to th&&s Regulation include additional bans on
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the use of fgasses in certain products, beginning with domestic refrigerators and freezers in
2015, followed by commercial refrigerators and freezers and movable roogoaditioning
appliances by 2020. The proposals may alter the energy consumptiorepobfihe market

for these products, altering the premise upon which the Ecodesign and Energy Labelling
Directive regulations for these products are based.

Whilst there is an almost entirely neutral relationship between the Carbon Pricing and Non
CQ lands@apes (aside from the EHTS and ESD overlap), there is a generally supportive
relationship between the latter policy landscape and the Promotion of Renewables
instruments. The use of agricultural waste for the production of energy (e.g. biogas) is
incentivised by the RED and the Landfill Directive, with the latter doing so indirectly through
the disincentivising landfilling. However, there is also a conflict between these two
instruments, as the latter encourages the reduction of biodegradable waste irfilland
reducing the production of landfill gas that is incentivised through the RED. The LULUCF
Accounting Rules is supportive of any instrument that encourages the use of biomass or
biofuels (particularly the RED, and £#nission standards and labelliog cars, but also the

EU ETS, ESD and EPBD, and in future possibly the ETD). Full accounting of the emissions
involved in the production of biomass would be considered (although only for domestically
produced biomass), allowing for a more comprehensivebmmass sustainability and
potential elimination of accounting the use of biomass as #smissions.

Only six of the fifteen policy instruments described have direct coverage of GHG emgssions
the ESD, EU ETS,,E&mission Standards and Labelling for Bager Cars,-ias Regulations

and LULUCF Accounting Rules. The ESD concerns all six Kyoto GHGs, whilst the subsequent
three concern principally GOwith the EUETS also covering® and perfluorocarbons to a
limited extent. The LULUCF Accounting Rulesaiser NO and perfluorocarbons (alongside

CQ) whilst FGas Regulations concern hydrofluorocarbons, perfluorocarbons and sulphur
hexafluoride. A seventh instrument, the CCS Directive, may also be considered directly
concerned with C®emissions, but itd not directly concerned with its mitigation. The
remaining instruments impact GHG emissions indirectly. Six of the remaining eight
instruments focus on GQETD, EPBD, Ecodesign Directive, Energy Labelling Directive, EED
and the RED), whilst the remainimgyo ¢ Nitrates Directive and Landfill Directivefocus
indirectly on NO and CkJ respectively.

4 Environmental effectiveness

4.1 Carbon Pricing

The EU Emissions Trading System (EU ETS) is theénstaiment of the E@& LJ2f A O&
combat climate change. In 2B1the EU ETS sectors accounted f@ Gt CQ-eq which
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covered power and heat generation and the main endrggnsive industry sectors.

Currently, the EU ETS isiti® third phase (201-2020) and has incorporated the commercial

aviation. The system operates in th8 EU Member States plus Iceland, Liechtenstein and
Norway. In total, more than 11,000 installations are covered. Regarding greenhouse gases,

not only CQ s induded in the system, but also,® from the production of certain acids and

PFCs from aluminium production.

In 2012 around 74% of the GHG emissions took place in power eatdgeneration (see
figure 1). Among the energyntensive industry sectorsil refineries (7%), cement (8%), steel
works and production of iron (6%) has the most significant weight in the EU ETS.

Figurel. Distribution of GHG emissions by sectiorthe EU27 (2012

® Combustion installations
m Mineral oil refineries

Pig iron or steel
m Cement clinker or lime

m Others

Source: EEA

Figure 2 shows howEU ETS®missions have evolved from 2005 (when the EU ETS was
launched) to 2012. In the EU27 the emissions have been reduced by 11% in this period. The
emissions have declined all eight countries analysed in this document. Nevertheless, there
are significant dferences between countries. In France, Spain and Italy emissions have
decreased more than 20%, while in the Czech Republic, the Netherlands and the UK the
decline has been around 5%.

Given the weight of power generation in the EU ETS, emissions patifeaasnainly driven

by this sector. From 2005 to 2012 power generators have decreased their emissions by
around 9%. A deeper decline has been observed in enatggsive industry sectors. The
steel and iron sector has reduced its emissions by 13% irpénied, while in oil refineries

and the cement sector emissions have decezbby 17% and 23% respectively.

° Currently, after the inclusion of the commercial aviation in 2013, the EU ETS covers around 45% of total EU
emissions.
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Figure2. Evolution of GH@missions in the EU ETS by coun{29052012)
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The drop in emissions has been more pronounced since 20608n the financial crisis
affected the economic activity. This is particularly true for those countries and sectors which
were more affected by the economic recession. In France, Italy and Spain, EU ETS emissions
remained constant until 2008; however, sethen, emissions have plummeted. The cement
industry, which is very dependent on the construction sector, has also been affectiba by
economic crisis, since 2007 emissions have declined more than 30% (se&¥igure

Figure3. Evolution of GHG emissisrby EU ETS sectors (26051 2)
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In the EU ETS sectors, total GHG emissions are limited by the number of allowances allocated
by this scheme. However, verified emissions do not have to correspond to the number of
allowances allocated. Figu4e compares verified emissions with the amount of available
emission units. In the first phase, nfeed emissions were 115 Mt G@q below the total
number of allocated allowances in all EU ETS countries. This period was characterized by an
oversupply of Howances. The excessive number of allowances caused the price fall to zero.
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In the second phase, in addition to the freely allocated and auctioned allowances, operators
were allowed to buyinternational offset credits from JI or CDM projects. These two
mechanisms provided additional flexibility to the EU ETS scheme. Although total EU
allowances (freely allocated and auctioned allowances) were more than verified emissions,
operators made use of JI and CDM crediERUs and CERS). In this period, allocated
allowances were 5% above verified emissions, while surrendered ERUs and CERs accounted
for 7% of verified emissions.

Figure4. Verified emissionys. Allocated allowances
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Apart from the combustip installations, in the rest of the EU ETS sectors, verified emissions
were below freely allocated allowances, both in the first and the second trading period.
Between 2005 and 2007combustion installationsemitted 62 Mt CQ@eq above freely
allocated allowances. In the second phase, this value increased to 57C®teq, which
represented 11% of atated allowances (see figure).5In contrast to combustion
installations, some sectors such as ceramic and metal industries only used around 50% of
their dlowances. In all industriesgexified emissions as a proportion aflocated allowances
decreased from the first to the second trading period. This is mainly explained by the
economic crisis, which affected industrial sectors more than combustion irigiaka

Figure 5shows the rate of verified emissions with respect to allocated allowances (freely and
auctioned) at national level. Only in Germany verified emissions wegkehithan total
allowances in the second trading period. In some countries sudtalgs Spain and UK, total
emissions decreased considerably between the first and second period. Indeed, in the first
period verified emissions were above EU allowances, while in the second period they were
below.

The difference between allocated allowassc and verified emissions generates surpluses
which are accumulated, since unused allowances can be used in future years. This provides
more flexibility to the scheme. The current low carbon price can be interpreted as an
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indicator that participants are noexpecting scarcity in allowances and, therefore, a rise in
the carbon price.

Figure5. Differences between grified emissionsand dlocated allowances by sector and country
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As mentionedabove EU ETS sectors have reduced emisdign1% from 2005 to 2012 in
the EU27. However, it is not straightforward to distinguish the impact of the EU ETS from
other factors

The European Commission states tkia¢ carbon price signal of the EU ETS has contributed
to reduce emissions since the dtaf the second trading perigdout the economic crisis has
been the mgor causeof the emission reductiofEC, 2012)CDC Climate (2018)so considers

that the carbon price of the EU ETS has not been the main rdaf/¢he reduction. They
estimate thatover the period 20022011 around 30% of the emission reduction was due to a
decrease in manufacturing output and 60% of the reduction was due to the development of
renewable energy and the improvement of the energy intensity. Accordirgoiat Carbon
(2013) the low carbon price of the EU ETS reflects that the emission target has become easier
to meet. They find two main reasons for this: the economic recession and the effects of other
instruments on the promotion of the renewables and energy efficiency.

Most of theacademicstudies use econometric methods émalyse the role played by the EU
ETS in the emission reductiofihey estimate avoided emissions comparing verified emissions
with an estimated businesasusual (BAU) scenario. Ellerman and Bach{2008) use this
methodology to estimate avoided emissions by the EU ETS in the perioe2R0685Verified
emissions are controlled with economic activity indicators, energy prices and trends in energy
and carbon intensities. They fintdt the EU ETSdeo reduce C@emissions by between 50

and 100 million tonnes per year, or similarly, between 2.4% to 4.6% of what emissions would
otherwise have been. Anderson and Di Maria (2011) use a dynamic panel data model to
improve the BAU scenario. They includ@éey historical data such as industrial production,
energy production, and temperature and precipitation values. They find that during-2005
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2007 the EU ET®ntributed to reduce 174 Mt COn the EU25, that is, a net abatement of
2.8%.

Delarue et al (2008focus on the power sector to calculate avoided emissions due to the EU
ETS in 2005 and 2006. An electricity generation simulation model is used to perform
simulations on the switching behaviour in the European electric power sector. They estimate
that around 88 and 59 Mt GHG emissions were avoided in 2005 and 2006 respectively. Abrell
et al (2011) use firm level data to assess the effectiveness of the EU ETS. More than 2,000
firms are analysed from 2005 to 2008; the first phase and the beginning of toadehase.

The results show that the transition from the first phase to the second phase led companies
to change their behaviour. When controlling for companies' turnover, number of employees,
sector and home country, they find the emission reductionswasin 2007 and 2008 were
3.6% larger than between 2005 and 2006. The response to the shift from the first to the
second phase was significant in some sectors such as basic metals amettadiic minerals,

while electricity and heat generation did not shaw increase in their reduction efforts.

4.2 Energy Consumption and Energy Efficiency

The EU set the objective of improving energy efficiency by 20% by 2020. This objective
implies achieving a 20% reduction of annual consumption of primary energy comparesl to th
energy consumption forecasts for 2020. To meet this objective several instruments have
been implemented both at European and national level. These instruments have mainly
focusedon those sectors not covered by the EUS, in particular the buildiragnd transport
sectors.

In the period 1992010, the primary energy consumption increased in 84.5 million toe in the
EU27, or 5.4% with respect to 1990 level. In the same period, the GDP increased more than
40%. This implies a considerable improvement in enefggiency. However, as mentioned

by the European Commission, the EU27 is not on the track to reach its 20% target. Under
current path only half of the 20% objective would be achié¥ed

19 According to the Commission estimates and taking into account energy efficiency measures implemented up
to Decembe 2009.
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Figure6. Evolution ofprimary energy consumption by country19962010)
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The EU has launched several directives (e.g. the Directives cndenBinergy Efficiency and
Energy Services (ESD) and the Energy Efficiency Directive (EED)) and Plans (e.g. the Energy
Efficiency Action Plan 2006 and the Energy Efficiency Plan 2@4it) represent the pillar

for the majority of the instrumentsmplementedat the national levelEnergy intensity has
evolved differently in each country. In some countries, particularly in Spain, primary energy
consumption has considerabilycreased since 199@igure 6. However, this has not led to a

rise in energy intensity, given that the GDP has increased even more. In none of the countries
analysed in this report, the energgtensity hasrisensince 1995 (fure 7). Those countries
where energy intensitys higher have experienced larger improvements in energy efficiency
(e.g. the Czech Republic and Poland). In Poland, for instance, the required energy to produce
one unit of GDP has been halved. However, it is still well above the EU average. On the other
hand, Italy, where energy intensity is one of the lowest in the EW2as barely improvedA
remarkable energyintensity improvement was achievedin the UK, whereit has been
reducedby around 33% during the period 192910 although the UK were alrdgt among

the more energyefficient countries to begin with
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Figure7. Total energy consumption per unit of GDP (at pppdlS K e H A p 0
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In the EU27 as a whole the primary energy consumption has decreased by 3.6% since 2005.

This value isafr from the 2020 objective, which sets a reduction of 13.5% compared to 2005
level. This target is equivalent to reduce energy consumption by 20% with respect to the
baseline scenarfd. In 2010 primary energy consumption was 5.4% lower than the baseline
senario and, therefore, a higher effort it will be needed to reach the 20% target by 2020

(figure 8).

Figure8. Energy Consumption and Savings (EU 2020 target)
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Figure 9shows how final energy consumption has evolved since 1990. While some sectors
have been able to reduce final energy consumption (e.g. industry and agriculture), others
such as transport and service sectors have increased their consumption by more than 25%

Source: Eurostat

' The difference between actual energy consumption and projected consumpsioronsidered as energy

savings.
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However, in the case of the transport sector, energy consumption has stabilized in recent
years. In terms of energy efficiency, according to the Odyssee dataset, the transport,
households and wustry sectors showenergy efficiency gains since 2000. erage, in the
EU27 the energy efficiency gains in these sectmsount for 11.5% (see figure )10The
sector with the highest energy efficiency gain is households (15.3%) whileatisportis the
lowest (8.7%).Energy efficiency gains did ndtad to poportional energy reductions,
because of rebound effects.

Figure9. Final energy consumptiol.9902011)
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FigurelO. Final energy efficiency gaiﬂ‘lzs(ZOOOZOlO)
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'2 A detailed description on energy efficiency indicators can be fouhdtjir/www.ody sseeindicators.org/.
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As with the carbon price landscape, it is diffictdt evaluate the effectiveness of the
instrument mix in the landscape of energy consumption and eneffigiency. The majority

of the instruments on energy efficiency are rather new and, thus, there are limitqubstx
studies of the current instrument mi However, as mentioned above, EC (2011) estimates
that under the current scenario, which includes those policies implemented by December
2009, the reduction in the energy consumption (with respect to the baseline scenario) would
be only about 8.9% in 202 Therefore, the current instrument mix will not reach the 20%
target and further efforts will be necessary.

Current measures on the landscape of energy efficiency and energy consumption are mainly
oFraSR 2y GKS 9! Qa 9y SNHeS d e Nafiofsh EngrdyeEffidierii A 2 y
Action Plans (NEEAP). Given that industrial installations are mostly covered by the EU ETS, the
majority of measures have been implemented in the transport and buildings (residential and
services) sectors.

The European dactive on buildings standards has contributed to reduce energy
consumption in new dwellings. Thus, the dwellings built in 2009 consume between 30 to 60%
less than dwellings built in 1990 (Odyssee, 2011). However, the final effect on energy
efficiency impreement depends on the share of new buildings. The share of dwellings built
since 1990 in some countries such as Italy, the Czech Republic and the UK is less than 15%
and, therefore, its impact has been limited. On the other hand, Spain, where around 50% of
the dwelling stock was built after 1990, has not benefited from the new European directive,
given that it was not implemented until 2006, wh#re housing boom was ending.

In the residential sector, the highest energy efficiency gamsehake place in Poland (see
figure 11. According to the Odyssee index, in the period 200010 efficiency gains
accounted for 22.5%. However, since 2003 energy efficiency improvement has been
negligible. In Poland, in addition to the European measures such as the Energy Performance
Building Directive (EPBD) and the Labelling Directives, enviroam@&nids have been
implemented to improve energy efficiency in buildings. The last subsidy scheme launched by
the National Fund is a program of support for eneggfjcient houses, which is estimated to
achieve annual energy savings of 93.5 GWh.
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Figurell. Energy efficiency gains in households since 2000 (%)
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The Netherlands has experienced a steady improvement in energy efficiency over the last ten
years. Their instrument mix is based on European regulations in the form of performance
standards and national markdiased instruments (e.g. taxes, subsidies, fiscal incentives).
According to Gerdes and Boonekamp (2012) energy saving policies contributed to reduce
energy consumption (with respect to projected energy consumption) by 1.1%eaeroyer

the period 20002010. Despite the improvement in energy efficiency, services and residential
consumption has not decreased in this period, and is still above the European avéisage.
remarkableis the huge improvement in energy efficiey in theUK since 2005.hE UK has
reduced final energy consumption in buildings more than any other country analysed in this
report. Despite all this, energy consumption per dwelling is still one of the highest in the
EU27. The majority of the instruments withims landscape are imposed at the UK level and
are economic instruments.

Figure12. Consumption per dwelling (toe/dwjn 2010

Source: Odyssee
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Figurel3. Energy consumption in the residential and service sector (220Q1)
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Despitethe increase in energy consumption in the transport sector, it is estimated that in the
EU27 energy efficiency gains accounted &7% since 2000 (see figure)19he 9 | Qa
measures to improve efficiency have maibenimplemented through regulations tgeted

at vehicle manufacturers (e.@fficiency standards for new cgrswhile national measures
have focused on encouraging the purchase of cleaner vehielgsfifancial incentives).
These measures ka reducel the average COemissions of new passenger cars. In some
countries suchas the Netherlands, average £€émissions of new passenger cars haeen
reduced by around 30% in theeriod 20012012 (see figure 14 Since 2000 the energy
efficiency of cars is improving by araut%/year (Odyssee, 2012).

Figureld. Average C@emissions (gC&km) from new passenger cars by country

m 2001 (2004 in the Czech
Republic and Poland)

m 2012

Source: Odyssee

Poland, Germany and the UK are the countries with the highest energy efficiency gains in this
sector. However, in contrast to Germya and the UK, efficiency improvements have not
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reduced energy consumption in Poland. Indeed, it is the country with the highest increase in
energy consumption since 2000 (8Q%aused by the increase in the motorisation raide
Czech Republic, where Efency gainsiave not been observeenergy consumption has also
increased by around 40%.

Figurel5. Energy efficiency gains in transport since 200016%)

18,0
16,0

e Poland
/ = Germany

14,0 /
12,0 %_ United Kingdom
10,0

/ Z = France
8,0 A — . n
’ uropean Union
6,0 /—
40 / - Netherlands
° /<7/‘/ Italy
0,0 - e e e e C72CH RED.
Q DN Vb O M3 b A & O N .
OV LLIE N Spain
A A A A A A A A A A D P

Source: Odyssee

In the EU27, the transport is the sector with the lowest energy efficiency gains in the period
20002010. In the same period, final energy consumption has increased by 7% (around 22
Mtoe). According to Odyssee (2012), the freight transport was resporfsibeconsumption
increase of 13 Mtoe, while the energy consumption of passenger transport sexelay 9
Mtoe. Althoughenergy savingaccount for 10.5 Mtoe, thehave been offset by the growth

in the traffic and modal shift from rail and water to roa@msport.

¥ Index equal to zermeans noenergy efficiency gains (Spain and the Czech Republic).
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Figurel6. Energy consumptio in the transportsector (20062011)
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The interaction of markebased istruments and both technologstandards and information
instruments can result in an improvement of the environmentaffextiveness in this
landscape However, when energy prices are not high enoygtebound effectscan be
consideraby large(Gago et al, 2012Energy efficiency can lead to lower energy demand and,
thus, to lower energy prices, resulting in price and ineoaffects. This causes an increase in
energy demandagain. This can be important dountries such as Spain, Poland and the Czech
Republic, where energy taxase below EU average.

4.3 Promotion of Renewable Sources of Energy

The promotion of renewableSy SNH& &2dzNOSa A& |y AYLERNII YD
strategy. In relation to renewable energy, the EU has two objectives for 2020: at least 20% of

EU gross final energy consumption and at least 10% of transport final energy consumption
shouldcome flom renewable energy sources. In 2011, the share of renewable energy in gross

final energy consumption reached 13% in the EU27, while the share of renewable energy in

fuel consumption of transport was 3.8%.

AlthoughEU legislation definethe targets on reewable energyor each Member Statethe
majority of the instruments have been implemented at national level (National Renewable
Energy Action Plans). Thus, the environmental effectiveness of the instrument mix within this
landscape varies considbly amang countries. Figure 18hows how the share of renewable
energy in final energy consumption has evolved in recent ydaesshare of renewables has
increased in all countries, particulargmnce 2008 Looking atSpain and Germanwe see
significant chang the former has increased the share of renewables from 8.1% in 2004 to
15.1% in 2015nd the latterhas increased from 4.8% to 12.3%. These two countries have
mainly promoted renewable energy sources through a teethriff scheme. The system has
provided high enough price premiums to incergg/the use of renewable sourceghis, as
shown in section phas also affected the cesftfectiveness of the scheme.
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According to Linares et al (2008), in Spain the EU ETS did not make renewables more
attractive than conventional electricity technologies and, thus, did not encourage its
RSLX 28YSyidd ! OFNb2y LINAROS 2F i tSIald e€odki
renewable energy source (wind) (del Rio, 2009). This author also states that thim fieeidf

was the major incentive tepur renewables in Spain.

Among RE& support schemes, fead tariff systems (e.g. Germany, Spahlmgve been
generally more effective than quota obligatiofesg. UK) However the effectiveness of the
instrument deends on the maturity of a technology. Thus, quota obligations tend to be
more effective in promoting more mature technologies (e.g. wing onshore, biomass) than
less mature technologies (e.g. wind offshore, R$teinhilber et al, 2011)Consequently,
somecountries such as Italy have applied both instruments.

Political uncertainty related to the future development of the scheme is also a major factor in
the promotion of renewables. Considerable changes in the legal framework may threaten the
investmert security. This is particularly true for the fe@dtariff scheme.

Figurel?. Share of renewable energy in gross final energy consumptii)
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Despite the low development of renewable energy sourcesome Member States (e.the
Netherlands and the UK), the EU as a whole is on the trajectory to meet the 2020 targets. The
EU interim target for 2011/2012 was 10.7% and, according to Eurostat, the share of
renewable energy in gross final energy consumption was 13% in 2011. AmoMgthleer

States analysed in this report, only France and the Netherlands did not maetdlspective
interim target. In both countries, the policy mix to promote renewable sources of energy was
mainly based on a feeuh tariff schemeThis shows that theffectiveness not only depends

on the type of instrument, but also on the level of support that is granted.
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Figurel8. Share of renewables in 2011 and 2020 target
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In the period 200011 the electricity generated from renewabd®urces increased from
13.6% to 20.4% in the EU27. Excluding hydropower, which represents around 50% of
renewable electricity, wind power is the largest renewable source (25%). Germany and Spain
are the largest wind power producers, together account fausnd 55% of installed capacity.

In recent years, the installed capacity of solar photovoltaic technology has increased
considerably. Since 2002 the installed capacity has almost doubled every year and currently
accounts for 6% of renewable electricity. Amal 50% of installed capacity is in Germany,
while Italy and Spain account for 25% and 10%, respectively. Thenfeadff scheme, with

high premiums in Germany, Spain and Italy, has been responsible of the huge increase of
renewable electricity in theseountries.

Figurel9. Electricity generated from renewable sources (%)

35,00 .
Spain
30,00
— |taly
25,00

_— EU27

20,00 ) o V e Germany
15,00 ‘Wz\ ——France
10,00 / = Czech Rep
5,00 —JM Netherlands

0,00 — T T T United Kingdom

== Poland

Source: Eurostat
Although the EU27 has met its interim target, ECOFYS et al (2012) argue that the economic
crisis has affected the reliability of the current instrument mix anéydore, further efforts
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will be needed to reach the 2020 target. Their estimates suggest that, in the absence of
additional policies, the share of renewables will be around 5 percentage points lib&ow
2020 target. Indeed, under current financial suppfot renewable energy sources, none of
the countries analysed in this report would meet the 2020 target.

The second EU objective on the promotion of renewable sources of energy is to increase the
use of renewable energy in the transport sector to at |Iel3¥% of final energy consumption

by 2020. According to Eurostat, the share of renewables has increased from 0.4% in 2005 to
3.8% in 2011 in the EU¥see figure 20 The majority of renewable energy use in transport

is focused on biofuels, of which arous8% is produced within the EU (EC, 2013). Based on
national reporting, it is estimated that the use of hiels have generated 25.5 Mt €q
savings, although these estimates do not include indirect effects (EC, 2013). The contribution
of renewable elecicity in transport is very small andost of its use is in trains. Thearket
penetrationof electric cars is still negligible.

In 2011, he Member States with the highest penetratiof renewables in transport were
Poland, Germany and Spain, where the rehaf renewable sources of energy account for
around 6% .Most Member States support biofuels through a combination of an obligation
and tax reduction.

Figure20. Share of renewable energy in fuel consumption of transport (%)
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Y This indicator is calculated on the basis of Renewable Energy Directive 2009/28/EC on the promotion of the
use of energy from renewable sourcdsis indicator is used for the assessment of the progress towards the EU
targets.
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4.4 Non-Cabon Dioxide GHGs

Non-CQ emissions account for 19.7% of total GHG emissiortisd EU27. The share of non
CQ emissions has declined since 1990, when represented 22% of the total. Agricuthee is
main contributor to noRCQ emissions; it accounts for around 51% of the total. Waste,
industry and energy generatiorreéthe other emitters of norCQ emissons. The emissions

of CH and NO represent 43% and 37% of the total, respectivepD Bmissions take mainly
place in agricilure, while CH emissions are also considerable in waste and energy
generation.

Figure21l. Non-CQ GHG emissions by sector and typethe EU272012)
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Since 1990 noilCQ greenhouse gasmissions have declined by around 27% in the EURE.
current policy mix has been more successful in decreasing emissions in energy generation
(43%) and waste (34%) than in agriculture (23%) and industry)(I®%r the period 1990

2011 CHand NO emissions reduced by around 35%. On the other hand, thisson of
Fluorinated gases and HFCs, which are only present in industrial processes, increased
considerably.
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Figure22. Evolution of norRCQ GHG emissins by sectorand type in the EU271990=100
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The Netherlands has been the mastccesful country in reducing ne@Q emissions (50%),
particularly in industry and waste, where emissions decrddsg around 70% since 109

This was mainly due to a reduction of landfill waste and the Reduction Program Other
Greenhouse Gases which rdrom 1999 to 2012. Over th@eriod 19902011 nonCQ
emissions declined by 44% and 40% in the UK and Germany, respectively. As in the
Netherlands, the policy mix implemented in the UK and Germany has bees snocessful

in reducing noACQ emissions in @&ste and industry than in agriculturBoth the landfill tax
implemented in the UK and the ban of landfilling untreated waste has been effective in
reducing methane emission€n the other fand, Spain has increased r@Q emissions by
around 26%. In 201Rgricultural emissions were almost the same as in 1990, and in recent
years they show a downward trend. Howevére current policy mix has failed to reduce
emissions from wastelhese account for 19% of n&Q emissions in Spain, when in 1990
they represented around 12%.

Figure23. Evolution of NorRCQ emissions by country (1992011)

140 .

130 /\ Spain

120 S Italy

110 = Poland

100 -

90 - = = [France

80 N N EU27

Zg \ﬁ - Czech Republic

50 - = (Germany

40 T T T T T T T T T T T T T T T T T T T T T 1 United Kingdom
Q ¢V o® 0 8 O I X b & O
N 9D TSN I - Netherlands
IS S S S S

Source: EEA

Page33|! aa4S&daaAy3a LYyGiISNIOlAzy o06Si6SSy AyaaNdzySyida | yR

M



In the EU as a wholehe¢ lower emissions from waste are caused by a decline in the
generation of waste and a better waste treatmeftaste generation detied by 5% from

2004 to 20101In terms of population, the generation of waste per capita has been reduced
by around 7%. In addition to this, recovery has increased in recent years. The percentage of
waste that is used for energy recovery has risen fronda3i2 2004 to 3.8% in 2010. And total
recovery accountfor more than 50% (see figure R4rhus, in the period 2002010 the share

of waste that is deposited (into land or water) has been reduced from 54% to 45%.

Figure24. Waste management in the EU27 (20Q2010)(%)
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According to Fellmann et 2013), the reduction of no®&€Q emissions in agriculture was
caused by several factors. A key determinant was the adjustment of agricultural production,
which led to a decrease in cattle numbers.iFtexplains the reduction in GlEmissions; 23%
from 1990 to 2011. The increase in animal productivity (milk and meat) and the
improvements in the efficiency of feed use also triruted to the reduction of ClHemissiors

in agriculture. Over this period a similaduction has been observed in® emissions. This

is explained by the lower use of organic and mineral nitrogen fertilizers.

4.5 Instrument mix integration and the efficiency of the overall mix

This section discges and evaluates how well the current instrument mix is integrated. It
analyse the interactions between instruments and how they overlap in the biggest GHG
emitting sectors. The goal of this section is to evaluate the environmental effectiveness of the
current instrument mix.

The current instrument mix is mainly characterized by the interaction between the EU ETS
and those instruments that promote energy saving and renewable energy. The electricity
sector, for instance, is subject to the EU ETS and tbengtion of renewable sources of
energy. Other EU ETS sectors, such as eneftgysive industriesjnteract with the IPPC
Directive.
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The EU ETS scheme estli#is a cap which fixes total £@missions.The contribution of

other policy instruments was anticipated when the EU ETS cap was setrigatthe cap is

set, further measures in the EU ETS sectors, either promoting renewables or energy
efficiency, will not result iradditional emission cst As winted out by Sijm (2005), other

energy policies affecting thEU ETS sectors cannot affect, @@issions. Moreover, policies

affecting electricity use by neBTS sectors, such as taxes on household eligégtric
consumption, only reduce G@missions in that particular sector, but are not effective at the

EU level. Sijm (2005) also states that the coexistence of the EU ETS and other instruments is
needed to correct for market failures, improve the design of the system and meet other
policy djectives.

DAGSY GKFG GKS 9! 9¢{ Aa I WwWOIFILI FyR GN}RSQ 3
not a carbon price leveWhen overlapping instruments are implemented, they introduce an
element of uncertainty because their success cannot be ptedi The overachievement on

their targets does not result in lower emissions, but in a lower EU ETS Adcerding to

Point Carbon (2013), in addition to the economic recesgionii KS 9 ! f& aromaithg A OA S &
renewable energyand energy efficiency haveeen the main cause faa low carbon price.

CDC Climate (2013) also considers that these psli@®e been the main drivers for emission
reductions.

The interaction between the EU ETS and-RE8hemes has been debated in the literattire
The major cricism raised with respect to RIESsupport schemes is that they do not generate
additional emission cst Thus some authors argue that RESupport schemes increase costs
and, therefore, they should be abolished (Frondel et al 2010; Sinn, 2011). Althoagihe
effectiveness point of view, the overlapping of instruments is not effective in the electricity
sector, other authors claim that the coexistence of the EU ETS ané& R&&mes can be
desirable (del Rio, 2009; Lehmann and Gawel320%ijm (2005inds two mainreasons for

the overlapping of instruments: correcting for market failures and meeting other policy
objectives.The rext sections analyse these other dimensions of the interaction between the
EU ETS and RESchemes.

Electricity geneation, the sector with the highest weight in the EU ETS, is subject to other
instruments, particularly in the promotion of renewables (e.g. feedtariff scheme).
Although, as mentioned abovegnce the EU ETS cap is si#tese instrumentscannot
generate additional emission cutisthey can be important to meet national targets on
emissions or on the share of renewable energy sources. In some countries such as Germany,
Italy and Spain, the promotion of renewables in the electricity gathen sector has been
effective (see figurel9). The coexistence of the EU ETS andERERectricity from renewable

energy sources) support schesihas led to a reduction in g@missions in electricity and

heat production. In Spain, where emissions are still above 1990s|e@&lG emissions have
decreased around 35% since 2005. For the EU27 as a whole, emissions have reduced by 15%

*Lehmann and Gawel (2013) present a complete survey of the literature on this topic.
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in the period 1992011, however most of the decline has occurred in recent years. Between

1990 and 2004 emissions have reduced at an averageofa@e23% per year and between

2005 and 2011 they decreased by 1.82% per year.

Figure25. Evolution of GHG emissions in power and heat generation by country (18201)
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Electricity generation has also reduced considerably emissmaassity. This is particularly
true for Spain and Italy, kere in the period 2002010 CQ@ emissions per kWh from
electricity generation decreased by 37% and 20%, respectively. In the EU27 as a whole,
emissions intensity declined by 10% since 2003. Tis¢ruiments implemented in the

promotion of renewables have been essential in raising the share of renewable energy
sources in the electricity mix and, thus, in reducing emissions intensity. Delarue et al (2008)

show how the carbon price of the EU ETS has atducel emissionsintensity through

switching from coal to gas in the electricity sector.

Although total GHG emissions have declined in the electricity sector, disentangling the effects

of the current instrument mix from other factors is ndaraghtforward. The financial crisis,

for instance, has had a considerable impact on emissions reduction. The economic downturn
has reduced the demand for electricity and, thus, GHG emissions in this sector. According to

Declercq et al (2010), the effect economic crisis on eissions accounted for 150 Mt GO

eq.
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Figure26. CQ emissions per kWh from electricity generation

1200

= Poland

1000 \ — Czech Republic

800 — — United Kingdom

600 - /\‘ — = Germany
\ EU27

400

= Netherlands

200 — taly

0 T T T T T T T T T T 1 Spaln

U\
NN ==France
QD A

Source: IEA (2012b)

The wrrent instrument mix also overlaps in the industrial sector where, in addition to the EU
ETS, other instments have been implemented, particulatlye IPPC DirectivéVost of the

EU ETS sectors are also regulated under the IPPC Directive, although it is not primarily a
climate policy instrument. lindirectly affects C®emissionsby setting energy efficiency
requirements but does not impose emission limits.

The consequences of the instrumeptverlap in the industry sector are similar to the
electricity sectorOncethe EU ETS sets a cap on emissiotigr instruments implemented

in EU ETS sectors canrgenerate additional emission cut§ hus,the majority of Member

States have considered reducing or eliminating energy taxes for firms that are subject to the
EU ETS. This is argued by Bohringer et al (2008), who use a partial equilibrium framework to
show that emission taxes are environmentally ineffective and all firms that are subject to
emissions trading should be exempted from these taxes.

Figure27. Evolution of GHG emissions in energyensive industry sectors (199Q011)
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Since 1990, total GHG emissions have been reduced by around 30% in the industrial sector in
the EU27. In recent yearthe emission reduction has acceleratatius, while between 1990
and 2004 the average reduction rate was 1.4%, in the period-2003 emssions declined

by 2.4% per yearEmissions have been reduced all Member States analysed in this
documentexcept SpainThe Czech Republic is the country whieidustrial emissions have
declined mat; around 50% since 1990. This has been achieved fmpuimg energyntensity.
Acording to Odyssee (see figure)2&nergy consumption of industry per unit of value added
in the Czech Repubhgas reduced by 50% in the period 262010. In the EU27 as a whole,
the energy intensityof the industry sectohasdecreased around 15% since 2000; only in
Germany and Spain it has increas&tis may be due to the crisis: 6 out of 8 countries saw a
deterioration of energy efficiency in 2010, against the kbaign trend.
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The empirical evidence on the impact of the current instrument mix on industrial emissions is
limited. However unexpected large emissions reductioage been observesh some sectors

(Laing et al, 2013). Cement, which accounts for 8% of EU ETS emissions, has reduced
emissions by 25% since the EU ETS was implemented. Thiesisbeen achieved by using
alternative fuels such as waste and biomass, &gdoroducing cerent of lower clinker
intensity. Other sectors such paper, metal and chemicals have also reduced GHG emissions
around 20% in this period.

Figure 5shows that verified emissions Wabeen below allocated allowances in all industrial

sectors subject to the E ETS. The considerable difference between verified emissions and

the number of allocated allowances has been interpreted as evidence ofableeation,

hindering the effectiveness of the scheme (Ellerman and Joskow, 2008). Besides, as in the
electricitysector, emissions in the industrial sector have been affected by the economic crisis.
CDCClimat (2013) points out that the fall in manufacturing output has been a key factor of

the emission reduction in the EU ETS sector2009,industrialemissions fi by over 15% in

the EU27; and in some countries such as lItaly, it was around 20%. However, in most sectors,
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emissions recovered in 2010 and have stabilized at those leVkés.decline in industrial
output, and thus emissions, has resulted in the buifd of a massive allowance surplus,
which willsuppresghe price of EU ETS allowances for years to come.

Emissions reduction in the industrial sector has been driven not lonly loweractivity but
also by a decrease energy intensity (figure 28 The improvement in energy intensity
occurred particularly in the period 202D07, and in recent years this trend has slowed
probably due to the economic crisis.

Apart from the EUETS sectors, transport is the biggest emitting sector in the EU27. It
accounts for around 20% of total GHG emissions and, unlike other sectors, emissions from
transport did not decrease since 1990. While total GHG emissions decreased by 18% between
1990 and 2011, in the transport sector they increased by 19%. However, this trend has
changed in recent years. Since 2007, when transport emissions peaked in the EU27, they
have declined by 6.3%.

Only Germany and the Uanaged to reducéheir emissions from trasport since 1990 (see
figure 29. The largest increasasere observedin Poland and the Czech Republic, where
emissions have more thashoubled In Spain, although transport emissions have declined by
around 20% since 2007, in the period 198111 they inceased by over 50%. The
Netherlands has also shova pronouncedrise intransportemissions; in 2011 they were 34%
higher than in 1990.

Figure29. Evolution of GHG emissions in transport (192011, 1990 = 10p
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Road transport is resporse for over 90% of domestic transport GHG emissfons
Consequently, the majority of instruments implemented to reduce emissions have been in
this sector. The policy mix in road transport consistsludes a range ofnstruments

1%t accounts for around 70% of overall transport emissions.
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includingcarbon pricing dols (e.g. excise duties on fuelgpergy consumption and energy
efficiencymeasurege.g. efficiency standards for new caend the promotion of renewable
energy sources (e.g. biofuel3he empirical evidence which disentangles the impact of the
economic crisis and the current policy nsximited However, we can already get an insight
from available data.

The available data show that the evolution of GHG emissions, energy consumptié@Ddhd
has been similar until 199%rom that year onwards there has been a decoupling of the three
paths(see fgure 3Q. On the one hand, the growth in GHG emissions has been slower than
the growth in the energy consumption. This can be explained by theoiskeaner energy
sources and the development of biofuels. On the other hand, energy intensity has decreased,
that is, the growth irtransportrelatedenergy consumption has been slower than the growth

in GDP. According to Odyssee, in the period 20000 energy efficiency gains in transport
accounted for 8.1%. The volume of both freight and transport relative to GDP has also
decreased in recent years, and the energy consumption of road transport of goods per tonne
km was 5% lower in 201€ompared to 200Q(see figure 32 Besides, in this periodhe
average C@emissions from new passenger cars declined by around 20%heAa# factors

may explain the improvement of the energy intensity in transport. Thus, although emissions
have increased since 1990, tlsarrent instrument mix has had some positive effects. The
European regulations targeted at vehicle manufacturers and the national measures which
promote the puchase of cleaner vehicles (e.gehicle registration tax and financial
incentives) have led toncrease the average energy efficiency of the vehicle fleet.

Figure30. Evolution of GHG emissions, energy consumption and enémggnsity in transport (1995=10p0
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Although the current instrument mixhas been successful in impving the efficiency of
vehicles, EC (2011) states that the potential for additional energy savings is still significant,
and only half of it is expected tbe realized with the current policy mix. There is a high
potential in the modal shift, whickhe current policy mix has failed to improve. Since 2000,
the share oflower-carbon transport modes is decreasing in both the passenger and the
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freight transport (Odyssee, 2012). In the EU27, the share of public transport in passenger
traffic decreased from 17% 2000 to 15.9% in 2011. Only the UK, Italy and France show a

small increase. The strongest reduction in public transport took place in Poland. Similarly, the
share of rail and water in total freight traffic decreased from 26.2% in 2000 to 24.6% in 2011.
Poland is again the country with the greatest reduction, while the Netherlands and the UK

have slightly increased the share of efficient modes in freight transport.

Figure31. Evolution of energy and emissions intensity in transport (262010)
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In contrast to the transport sector, the current policy mix has been successful in decreasing
direct GHG emissions in the building settofThis sector accounts for around 13% of total
direct emissions, however it represents around 36f4otal emissions if indirect emissions

are included, mainly from electricity use. Residential buildings emit 71% of total direct
emissions in this sector, while commercial buildings account for 29%.

" In the building sector we include two main categories of buildings: residential buildings aAesidantial
buildings.
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Figure32. GHG emission in the building ster (Tg (million tonnes)CQG equivalent)
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In 2011 direct emissions of buildings were 23% lower than in 1990. However, notice that this
sector is subject to large fluctuations caused by weather conditions. Indeed, a huge drop is
observed from 2010 to 21 when emissions decreased by around 16%. Comparing longer
periods, average dict emissions in the period 20@D11were 8% laver than in the period
19902000 Figure 3%hows that since 1990 the direct emissions trend has been downwards.
On the other had, from 1990 to 2010 electricity consumption in buildings rose by around
60%, increasing the indirect emissions of this sector (Odyssee, 2011).

Spain is the country with the strongest rise in direct emissions (40%). This was mainly caused
by the economicgrowth of the mid 90s, which increaseshergy consumption (e.g. air
condition systems)the population and the housing stock. On the other hand, the Czech
Republic has reduced direct emission by around 67% since 1990. Germany and the UK have
also been suressful in decreasing GHG emissions in buildings.

Figure33. Evolution of GHG emissions in buildings (192011)
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The policy mix implemented to reduce GHG emissions in buildings is aimed at reducing both
direct and indirect emissions. Simlia to those instruments that promote RES the
instruments that induce a reduction of electricity consumption (indirect emissions) overlap
with the EU ETS (e.g., Energy Labelling Directive, Ecodesign Diredlive). these
instruments are not considereth the setting of the EU ETS célpey do not contribute to
reducing GHG emissianBlectricity savings lead to a lower electricity generation, decreasing
the demand of the emission permits and thus their price.

Despite the energy efficiency gains, thieatricity consumption of residential buildings for
electrical appliances and lighg is increasing (see figure)3&ince 2000, the total electricity
consumption and the electricity consumption per dwelling rose by 23% and 10%,
respectively. Commercialuiddings show a similar trenffigure 35) Over the period 2000
2010 the electricity consumption of the service sector increased by 26%. Electricity intensity
has also increased; in terms of value added, electricity consumption rose by 4%.

Figure34. Enegy intensity in residential building$2000=100)
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Figure35. Energy intensity in commercial building2000=100)
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The current instrument mix has been more successful in decreasing direct emissions. In order
to reducedirect emissions, several instruments have been implemented at both European
(e.g., Energy Performance Directive for Buildings) and national level (e.g., National Building
Codes, Building Certificates, Financial and fiscal measures). Over the perie20200@direct

GHG emissions declined by 15.7%. The strongest decline took place in residential buildings
where emissions decreased by 17%, while commercial buildings emitted 9% less.

Over the period 200@010 energy consumption for space heating which repnts the

largest share of household energy use, declined by 12%. The energy efficiency gains have
been more significant. In the EU27 the energy useguprare metrefor space heating was

20% lower. This has been partially offset by the increase in dwaitreg In this period, the

lower energy consumption for water heating and the diffusion of solar water heaters has also
contributed to decrease direct emissions in residential buildings.

Figure36. Energy consumption for heating in residential buildin(000=100)
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5 Costeffectiveness

5.1 Satic efficiency

As mentioned in the previous section, the instruments implemented in recent years have
helped to reduce GHG emissions. However, not all the instruments have had the same
economic impact. The static efficiency of the current policy instrument mix is ask@sse
terms of how successful the current policy mixnsequalising the marginal abatement cost
across sectors and across emitters. As it is very difficult to measure the actual marginal
abatement cost for a large number of emitters, this measure is &igicapproximated
through the carbon price: the policy mix is statically efficient if it succeeds in generating a
uniform carbon price across sectors and emitte€arbon prices can be explicit, such as the
carbon price of the EU ETS, or implicit, reflegtthe abatementeffort (and hence cost)
implied by a policy measure. This section examines the carbon price (explicit or implicit)
emerged from the implementation of the key instruments in the EU: EU ETS, energy taxes
and feedin tariff scheme.

5.1.1 The EWETS

In the EU ETS, there is one single carbon price for all emitters covered by the scheme, based
on the allowance supply (cap) and the demand of different emitt&€rse theory says that, in

the absence of transaction costs or market imperfections, comgsaniill reduce emissions

until the marginal abatement cost equals the carbon price. Thus, emissions trading systems
give companies the flexibility to achiewBe emission goal in a cosfffective way.This
equalisation applies not only to the direct emitsecovered by the scheme. At least in theory,
emitters will pass on the carbon price signal by factoring the cost of allowances into their
price calculation, thus increasing the prices of goods according to their emission intensity.
This also creates andentive to reduce indirect emissions.

In reality, some market barriers and failures reduce the static efficiency of the EU ETS. For
instance, several energy efficient measures are subject to a number of market failures (e.g.
principatagent problem, capita market imperfections), which reduce savings potential
(Linares and Labandeira, 2010). In other cases, the carbon price of the EU ETS might not be
passed through to end users and, therefore, do not incentivise-effsttive energy saving
opportunities (8m, 2005). Moreover, households, in general, respond poorly to price
incentives. Thus, the EU ETS might not encourage the adoptalhcokteffective measures

with an abatement cost lower than the carbon price set by the EU ETS.

Given its techrual design, the EU ETS is subject to market forces. The EU ETS is recognised as
a liquid market and, therefore, the carbon price reflects market conditions. The carbon price
evolution is driven by the demand and tkapplyof allowances. Consequently, aspected,

the economic slowdown reduced the demand for allowances and, thus, the carbon price
slumped. Low carbon prices do not imply that the EU ETS is not achieving to reduce GHG
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emissions in a cogsdffective manner.From a static efficiency perspectivi, should be
irrelevant how high the EU ETS carbon priceStatic efficiency implies that emissions are
reduced at the lowest costn the EU ETS, a singlrbonprice provides a common signal to
participants ofthe most costeffective options to addrestheir emissionsA low carbon price
signals alow marginal abatement cost. However, as pointed out by the European
Commission, the EU ETS also aims to promote investment in clearatben technologies
(EC, 2012)But this is related to the dynamic efigncywhich is analysed in section 5.2

Figure37. Evolution of the carbon price of the EU ETS

30
> A
20—VJ
-4 Y.
15 MV
10
NV O0OOVOVWOVODDDDDODO OO0 AT A A NNNNNM
OO0 00000000 d A dd A A d o d A A A
el*NeNoNoNcNololoNoNoNoloNoleoNoloNololNololNolNolNolNollo]
AN AN AN AN AN NN N ANANANAANAaANNA NN NN ANNNANANN
i Tl e e T
A MUOWOOAAMOO0 AT ODdITNITITNOOAANIONNO NN
NLLITd Lo LILTLRITIILFLILaade
<O M N - W0Lw0AN N O [e6] <t 00 O AT IO O
— N N [qV} (aV] [qV} [qV} — — — N N —
Source: SENDECO2

5.1.2 Energy taxes

In 2004 the EU adopted the Directive 2003/96/EC which sets the minimum tax rate for
energy products. The Directive included not only oil products but also coal, natural gas and
electricity. The main objective was to reduce distortions of competition betweember
states and energy products. Besides, it aimed to increase incentives to use energy more
efficiently. However, in the majority of member states energy taxes are not calculated
according to GHG emissions or other environmental externalities. Thiscsuse energy
taxes reflect more concern about competitiveness and distributive impact rather than
environmental impact.

Thus, energy taxes vary substantially among countries. According to the Eurostat dataset, the
implicit energy tax rat¥ varies frome Hc Py LISNJ G2yyS 62F 2At Sl dz
per tonne (of oil equivalent) inhe Czech Republic (see figure.38owever, energy tax rates

not only vary between countries but also by energy source and user group. This,
consequently, implies aide range of tax rates, when expressed per tonne of carbon.

'8 This indicator is defined as the ratio between energy tax revenues and final energy consumption.
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In this section we calculate the implicit carbon tax for different energy sources and user
groups. Following OECD (2013), thefimipOA G O NB 2 Y ied) 5 computed &sy y S 2
the amount d excise tax levied per unit of energy RazOl 6 e Kk dzy A G U »@A GA RS
emissions per unit (tonne of G@g/unit).

Table5 shows excise tax rates obtained from IEA (2012a). As mentioned above, tax rates vary
considerably among countries and energyes. Electricity, for instance, is highly taxed in
countries such as Italy and Germany, while the tax rate in the Czech Republic and the UK is
very low. Likewisehe electricity emission factor is very differeamong countries (see Table

6). In Francethe production of 1 MWh of electricityatises the emission of 0.079 tg@hile

in Poland it is around 10 times higher.
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The implicit carborpricesfor energy productsare preented in Table 1These values should

be put into perspectiveThe majority of energy taxes were not implemented with the aim to
limit GHG emissions. For example, gasoline and diesel excise taxes are often considered to be
road-user charges or general tad@n and, in most countries, GHG emissions reducti@s

only a minor motivationfor their introduction. In many countries, excise duties on transport
fuels were introduced several decades ago, long before climate policy ever became an issue.
It is therefore practically impossible to decide which share of these taxes should be
consideed as climateelated, and share part as serving other objectivésowever,
irrespective of their motivation, such excise duties on f$® have an impact on emissions

and are economically equivalent to a ban tax on transport fuels. Hendbey havebeen
included in this analysis.

The results show that the implicit carbon prices for energy products vary widely. The
differences are not only among countries but also among energy products. When expressed
per tonne of carbon, fuels for transport (dieselchgasoline) are taxed at a much higher level
than any other energy product. In the Netherlands, Italy and the UK, the implicit carbon price
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